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PNEUMONIA 
Al^D  INFLAMMATION  OF  THE  LUNGS 
"  Vehemens  et  acutus  morbus  quem  irs^iirvtvuoviKhv  Grffici  vocant."— Cblsus. 

Pneumonia.^— Z>e>^^^•^w  and  Ustory—Sympioms  and  clinical  course— compli- 
cahons—mode  of  death— convalescence— Physical  signs— Morbid  anatomy 
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Bt  pneumonia  (the  peripneumony  of  older  >yriters),  which  in  Greek 
mation  of  the  texture  of  the  lungs,  and  when  the  term  is  used  without 

>nonia    Acute  inL,„,^ation  of  the  Tul;rs-p';e~;;.^^^^^^^^^^^^^  P-"" 

co„Ss'of'':TbHnr;*ra;;;Ln^^^  "croupous."  because  the  exudation  ,uainly 

to  mean  "fibrinor'  o  «        ic      'it  lZT'  "^ronpous"  has  been  misused 

suggests  some  connectln  with  tho  „il  „!l  ^'^ery  ground  objectionable.  It 

confounds  a  clinicTl  wUhV^L^lTcJ  "'""P'  "^^^^^  ^'^^  -  and  it 
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qualification,  one  that  is  specific,  acute,  and  primary.  It  corresponds  to 
the  anatomical  condition  known  as  hepatisation,  and  due  to  exudation  into 
the  alveoli. 

It  may  be  defined  as  a  specific  febrile  disease  running  a  short  course, 
with  hepatisation  of  one  or  both  lungs  and  pleurisy. 

With  qualifications  the  word  is  applied  much  more  widely,  to  any  form 
of  pulmonary  inflammation.  As  here  defined,  it  excludes  (1)  that  form  of 
lobular  inflammation  of  the  lungs  which  arises  by  extension  from  the  bron- 
chial tubes,  and  has  been  called  catarrhal  or  lobular  or  broncho-pneit- 
monia ;  (2)  the  suppurative  or  pycemic  lobular  -pneumonia  which  occurs  as 
the  result  of  infective  embolism ;  (3)  traumatic  pneumonia  from  wounds  of 
the  lung,  injuries  of  the  chest,  or  the  penetration  of  foreign  bodies  into 
the  air-passages.  (4)  The  congestive  or  hypostatic  pneumonia  which  often 
forms  the  immediate  cause  of  death  in  persons  suffering  from  almost 
any  chronic  or  acute  disease,  particularly  enteric  fever.  (5)  The  dissemi- 
nated caseous  pneumonia  which  destroys  the  lung  in  phthisis.  (6)  Lastly, 
chronic  fibrous  interstitial  pneumonia,  a  distinct  process  both  clinically  and 
pathologically,  which  arises  by  extension  from  the  peribronchial  connective 
tissue  or  the  pleura. 

Each  of  the  so-called  forms  or  varieties  of  pneumonia  requires  carefully 
chosen  adjectives  to  discriminate  it,  and  it  would  be  well  if  each  had  a 
distinctive  and  substantive  name.  But  when  the  term  pneumonia  is  used 
without  a  qualifying  epithet,  it  is  generally  understood  (except  perhaps  in 
the  case  of  children)  to  refer  to  the  classical  peripneumony. 

For  the  sake  of  distinction,  we  may  describe  the  pneumonia  now  to  be 
discussed  as  idiopathic  and  microbic  in  its  origin,  acute  in  its  course,  lobar 
in  its  extent,  basal  in  its  usual  distribution,  and  jjlaKlic  or  fibrinous  in  the 
character  of  its  exudation. 

It  is  true  that  lobular  and  pysemic  inflammations  of  the  lung  are  often 
acute,  that  idiopathic  is  at  best  a  negative  phrase,  that  the  disease  often 
exceeds  and  sometimes  falls  short  of  occupying  a  complete  lobe,  and  that  it 
may  affect  the  apex  of  the  lung ;  hence  no  adjective  is  quite  satisfactory. 
Nevertheless  we  shall  see  that  in  its  natural  history  and  its  clinical  fea- 
tures, as  well  as  in  its  anatomy,  pneumonia  in  the  restricted  sense  of  the 
term  is  one  of  the  most  peculiar  and  distinctive  of  diseases. 

The  following  passage  from  the  Latin  version  of  Artseus,  the  Cappado- 
cian,  who  wrote  about  70  a.d.,  shows  how  little  the  symptoms  of  the  disease 
have  changed. 

"  Spiiitus  gravis  est  ac  fervidus.  Facies  rubet,  et  in  ea  prfEsertim  malse.  Quod  in  oculis 
album  est  humidissimum  et  pingue  apparet:  acumen  nasi  simum  fit;  vena3  m  temporibus 
et  cervice  elatse  sunt :  cibi  fastidium.  Pulsus  in  initio  mali  magnus,  vacuus,  crebemnius, 
quasi  compressus.  Calor  in  exterioribus  partibus  obscurus  et  humulior;  in  inter.oribus 
autem  aridus  atque  ferventissimus ;  ex  quo  spiritus  incalescit,  sitis  fit,  et  linguEe  siccitas, 
et  friffidi  aeris  desideriam,  et  animi  molestia.  Accedit  etiam  tussis,  qua)  plerumque  sicca 
est,  vel  si  quidquam  excreatur  pituita  prodit,  aut  squamaus,  aut  bile  saturata,  vel  cruenta 
et  coloris  floridissimi." — AEETiEUS. 

Under  the  title  Peripneumony  it  was  well  known  in  Greek  medicine. 
Morcracmi  identified  the  characteristic  clinical  symptoms  with  the  equally 
oharacteristic  solidification  of  the  lung,  and  Laennec  discovered  its  physical 
sicms  and  described  them  very  much  as  they  are  now  described.  The  two 
most  important  advances  made  since  1826  have  been  the  abandonment  of 
the  so-called  heroic  method  of  treatment,  and  the  discovery  of  tlie  specific 
pneumococcus. 
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Symptoms  and  course. — ^An  attack  of  pneumonia  often  sets  in  suddenly 
■with  a  well-marked  rigor.  This  occurred  in  '2il  out  of  :^80  of  the  writer's 
cases,  and  again  in  782  out  of  975  cases  ('  Collective  Investigation  Record'). 
In  mild  cases  there  may  be  only  a  feeling  of  chilliness,  which  almost  escapes 
notice.  In  the  case  of  children,  the  disease  is  frequently  ushered  in  by 
convulsions  or  by  vomiting.  When,  however,  pneumonia  supervenes  as  a 
secondary  complication  of  other  diseases,  its  onset  is  insidious,  so  that  no 
symptoms  mark  its  onset,  and  we  first  discover  its  presence. by  its  charac- 
teristic physical  signs. 

Pyrexia  develops  very  rapidly,  so  that  the  temperature  vaaj  reach  10i° 
within  three  or  four  hours  from  the  rigor.  At  the  same  tinje  the  pulse 
becomes  frequent,  full,  and  "  bounding,"  e.  at  once  large  and  resistent — 
not  soft  as  in  tyiDhus  and  entcrica.  As  the  rigor  passes  off,  the  cheeks 
:acquire  a  crimson  flush.  A  point  on  which  Addison  used  to  lay  great  stress 
is  that,  as  tested  by  the  hand,  there  is  in  pneumonia  a  pungent  dry  heat  of 
skin  hardly  observed  in  any  other  affection.  We  saw  how  this  has  since  been 
confirmed  by  the  observations  of  Schiilein  (vol.  i,  p.  36) ;  and  it  agrees  with 
the  description  of  Aretseus  :  calor  aridus  atqtie  ferventissimus. 

The  thirst,  restlessness,  headache,  are  like  those  of  any  febrile  disorder. 
Indeed,  before  the  art  of  auscultation  was  introduced,  a  case  of  pneumonia 
"was  often  called  "typhus"  or  "continued  fever;"  or  if,  as  sometimes 
Tiappens,  there  was  violent  delirium  from  the  first,  and  the  patient  died 
comatose,  the  disease  was  set  down  as  "  meningitis  "  or  "  phrenitis."  But 
-even  before  the  physical  signs  of  the  disease  were  known,  experienced  phy- 
sicians seldom  failed  to  recognise  pneumonia;  and  at  the  present  day  the 
-aspect  often  shows  us  the  nature  of  the  case  before  we  see  the  rusty  sputa  or 
use  the  stethoscope. 

There  is  a  marked  change  in  the  ratio  of  the  pulse  to  the  respiration. 
In  all  fevers,  both  pulse  and  respiration  are  accelerated ;  but  in  pneumonia 
the  increased  frequency  of  the  respiration  is  out  of  proportion  to  that  of 
the  pulse,  the  ratio  being  as  one  to  three,  or  one  to  two,  instead  of  1  to  4 
as  in  health ;  or  the  patient  may  breathe  sixty  or  eighty  times  a  minute. 
Walshe  in  one  case  observed  the  number  of  respirations  in  the  minute 
to  be  actually  greater  than  that  of  the  heart-beats,  and  Jiirgensen  recorded 
similar  observations  in  the  case  of  old  people  with  slowly-acting  hearts  and 
atheromatous  vessels.  It  is  curious  that  the  distress  produced  by  such 
rapid  breathing  varies  extremely  in  different  cases ;  some  patients,  breath- 
ing thirty  or  forty  times  a  minute,  seem  to  be  unconscious  of  dyspnoea. 

As  the  respiration  is  quickened,  the  nostrils  expand  during  inspiration, 
■while  the  sterno-mastoidei  and  other  muscles  of  forced  breathing  begin  to 
work,  and  the  cheeks  and  lips  acquire  a  purplish  tint. 

In  marked  cases  the  flushed  face,  erect  posture,  anxious  look,  bright 
eye,  and  rapid  breathing,  with  the  herpes  of  the  lips,  the  burning  skin,  and 
the  short,  repressed  cough,  give  a  fades  which  is  very  characteristic.  But 
even  with  careful  scrutiny,  there  is  sometimes  complete  absence  of  physical 
signs  for  the  first  twenty-four  hours,  or  even  longer. 

Tneumonia  is  accompanied  by  pleurisy,  and  this  causes  pain,  usually 
seated  near  the  nipple  or  towards  the  axilla.  That  this  ^wi/iiJ  de  cote  is 
really  due  to  the  coincident  pleurisy  was  taught  by  Addison  long  ago.  It  is 
sometimes  the  first  symptom  which  the  patient  notices  ;  but  often  the 
pain  does  not  appear  until  the  second  day,  and  it  may  occasionally  be  en- 
tirely absent.    When  the  pleuritic  pain  is  severe,  the  patient  tries  to  fix 
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the  ribs  by  pressure  with  his  hand,  and  curves  his  spine  towards  that  side, 
so  as  to  bring  the  ribs  as  close  together  as  possible.* 

The  cough  is  interrupted  and  restrained  by  the  pain;  and  this  distress 
is  increased  by  the  fact  that  the  expectoration  in  pneumoniii.,  though  scanty, 
is  tenacious  and  viscid ;  it  clings  to  the  lips  and  to  the  spittoon,  even  when 
inverted.  Pneumonic  sputum  has  a  peculiar  colour,  due  to  the  albuminous 
and  mucous  secretion  being  intimately  mixed  with  air  and  blood.  The 
most  characteristic  tint,  and  also  the  most  usual,  is  bright  orange,  tawny,  or 
like  the  rust  of  iron,  so  that  it  is  commonly  called  "  rusty  "  expectoration. 
But  sometimes  the  tint  is  a  paler  apple-yellow,  and  sometimes  it  is  the 
bright  scarlet  of  unaltered  blood.  S^iitting  of  pure  blood  enough  to  be 
called  haemoptysis  is  not  common ;  but  it  may  occur  in  cases  uncomplicated 
by  tubercle,  purpura,  or  cardiac  disease,  and  the  result  may  be  as  good  and 
speedy  a  recovery  as  usual. 

In  some  cases  the  sputum  is  thin,  watery,  and  of  a  brownish-red  colour, 
so  that  it  is  compared  with  prune-juice  or  liquorice-water.  Such  sputmu 
is  seen  chiefly  at  advanced  stages  of  the  disease,  and  when  it  is  taking  an 
unfavourable  course ;  but  it  may  be  present  at  an  early  period,  and  in  cases 
that  ultimately  do  well. 

Remak  showed,  many  years  ago,  that  in  pnemnonic  sputum  there  can 
sometimes  be  detected  with  the  microscope  branching  fibrinous  casts  of  the 
smallest  bronchial  tubes. 

Micrococci  are  present  and,  with  few  exceptions,  are  encapsulated  diplo- 
cocci  (p.  14). 

Some  patients  have  no  cough,  and  therefore  no  expectoration,  through- 
out the  whole  course  of  pneumonia ;  but  this  is  rare  except  in  the  case  of 
children  and  aged  persons.  As  in  other  affections,  although  a  cough 
brings  up  sputum  into  the  pharynx,  it  is  swallowed  again  by  children  and 
old  men.  The  writer  has  seen  this  curious  inability  to  expectorate  in  school- 
boys as  old  as  fourteen,  and  once  or  t^^^ce  in  young  adults ;  while  on  the 
other  hand  children  of  three  and  four  will  sometimes  expectorate  well. 

In  290  cases  observed  by  the  writer,  there  was  no  expectoration  in  130, 
of  whom  113  wei-e  children ;  of  the  remaining  160  cases,  thei-e  was  no  blood 
in  the  sputum  in  24,  free  hfemoptysis  in  13,  a  rusty  colour  in  116,  and 
a  greenish  tint  in  7. 

Course. — After  the  acute  onset,  pneumonia  runs  on  for  some  days  with 
but  little  change.  As  more  of  the  pulmonary  tissue  undergoes  hepatisation, 
the  physical  signs  become  more  marked  ;  but  there  is  often  no  correspond- 
ing increase  in  the  severity  of  the  symptoms. 

The  type  of  the  pyrexia  is,  as  a  rule,  continuous,  with  but  slight  diurnal 
oscillations.! 

The  pulse  does  not  rise  so  much  as  the  temperature  and  respiration. 
It  often  becomes  more  frequent  from  day  to  day,  but  sometimes  remains 
for  several  days  at  90  or  100,  and  becomes  gradually  smaller  and  softer, 
[n  adults  there  is  always  ground  for  alarm  if  it  rises  above  120,  but  in 

*  So  Celsus:  "Idffenus  morhi{quod  trspiTrvtviioviKov  Graci  vacant)  plus  periculi  quam 

iloloris  habet"  (iv,  7).  .  jj       i     j.-  r 

+  Wunderlich  states  that  it  is  not  uucommon  for  an  irreguhir  and  sudden  elevation  of 
temperature  to  occur,  which  is  followed  by  a  no  less  sudden  fall  through  as  many  as  /  or 
even  9°  F  to  the  normal  point  or  below  it,  and  tliat  again  in  a  few  hours  by  a  fresh  eleva- 
tion  I  have  observed  more  than  one  case  at  Guy's  Hospital  in  which  simil.nr  strange 
devi'ations  in  the  regular  course  of  the  fever  took  place  again  and  ngam  and,  in  fact,  made 
up  the  greater  pnrt'of  the  temperature  chart,  without  obvious  cause.— C.  H.  h . 
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children  it  may  reach  130  to  140  without  imminent  danger ;  in  old  people 
it  is  commonly  much  slower. 

The  tongue  is  plastered  with  white  thick  fur,  but  in  severe  cases  be- 
comes after  three  or  four  days  dry,  brown,  and  covered  with  sordes.  The 
bowels  are  generally  constipated,  but  sometimes  there  is  diarrhoea. 

A  symptom  which  usually  appears  between  the  second  and  the  fifth  day 
is  an  eruption  of  herpes  upon  the  lips  or  face — a  crop  of  clear  painless 
vesicles  occurring  in  a  group  on  a  red  patch  of  skin.  It  has  been  noted  in 
from  one  third  to  one  half  of  all  cases  of  pneumonia,  and  is  said  to  be  a 
good  sign.  This  traditional  opinion  is  confirmed  by  the  observations  of 
Geissler,  who  found  ('  Arch.  d.  Heilkunde,'  1861)  that  out  of  431  cases  the 
mortality  without  herpes  was  29'3  per  cent.,  whereas  with  herpes  it  was 
only  9*3  per  cent.  The  writer  found  herpes  in  53  out  of  434,  i.  e.  in  only 
an  eighth,  but  this  is  certainly  below  the  mark.  In  25  fatal  cases  seen  in 
consultation,  not  one  had  herpes.  In  some  cases  the  vesicles  are  few,  and 
may  be  easily  overlooked,  particularly  when  the  upper  lip  is  covered  by  a 
beard.  Herpes  is  much  less  frequent  in  secondary  than  primary  pneu- 
monia, a  fact  which  may  partly  account  for  its  good  omen. 

After  the  first  few  days  the  skin  in  many  cases  becomes  moist,  and 
there  is  occasionally  profuse  sweating.  An  icteric  tinge  of  the  conjunctivae 
is  not  uncommon,  and  sometimes  there  is  well-marked  jaundice.  Formerly 
it  was  taught  that  this  occurred  only  when  the  base  of  the  right  lung  was 
the  seat  of  the  disease,  and  that  it  was  due  to  the  extension  of  "  the  dis- 
ease "  through  the  diaphragm  to  the  liver — an  unscientific  conception.  The 
truth  is  that  icterus  may  appear  when  pneumonia  aifects  the  left  lung  or 
the  upper  lobe  of  the  right. 

The  urine  in  pneumonia  is  scanty,  of  high  specific  gravity,  deeply- 
coloured,  and  strongly  acid,  depositing  lithates  in  abundance.  The  amount 
of  chlorides  excreted  by  the  kidneys  undergoes  a  great  diminution ;  they 
may  even  be  altogether  absent.  This  is  a  point  of  some  diagnostic  value, 
although  a  less  degree  of  the  same  thing  occurs  more  or  less  in  other 
febrile  diseases.  The  explanation  is  apparently  that  the  salts  are  retained 
in  the  hepatised  lung,  for,  as  Cohnheim  argued,  the  diminished  supply  of 
them  in  the  food  is  insuflScient  to  account  for  so  great  a  difference.  During 
convalescence  they  reappear,  probably  in  increased  quantity. 

Not  infrequently  the  urine  contains  albumen,  perhaps  in  more  than  half 
the  cases.    It  is  not  of  ill  prognosis^  and  never  leads  to  Bright's  disease. 

The  nervous  system  is,  as  a  rule,  less  affected  in  pneumonia  than  in 
other  maladies  with  equally  high  temperatiures.  Many  patients  retain 
their  consciousness  throughout  the  illness,  or  merely  wander  at  night  during 
their  broken  sleep ;  but  in  other  cases  delirium  appears  as  the  fever  in- 
creases, and  it  may  be  of  a  furious  maniacal  type.*  Pneumonia  of  the  apex 
is  particularly  apt  to  cause  delirium.  When  the  patient's  habits  are  intem- 
perate, the  symptoms  of  delirium  tremens  frequently  appear. 

The  blood  in  pneumonia  is  usually  altered  by  a  decidedly  increased 
number  of  leucocytes  being  present.  This  leucocytosis  begins  early  and 
disappears  with  the  crisis,  but  more  gradually  than  the  fall  of  temperature. 
It  is  absent  in  very  slight  cases-  and  in  severe  cases  with  slight  reaction, 

*  An  inherited  neurotic  tendency  seems  to  lead  to  the  occurrence  of  severe  cerebral 
symptoms  in  pneumonia.  In  the  case  of  a  man  whose  last  hours  were  passed  in  a  paroxysm 
of  raging  madness,  I  was  told  that  hardly  one  of  the  brothers  and  sisters  of  the  patient  had 
escaped  some  form  of  neurosis. — C.  H.  F. 
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but  in  the  latter  is  of  bad  omen.  After  the  crisis  there  is  a  slight  increase 
of  eosinophil  leucocytes. 

These  facts  ure  established  by  Ehrlich,  von  Jaksch,  and  Tiirck  in  Ger- 
numy,  and  by  the  numerous  observations  made  in  the  Massachusetts  General 
Hospital  at  Boston.* 

Defervescence. — When  pneumonia  ends -in  recovery,  the  subsidence  of 
the  pyrexia  and  of  other  symptoms  is  usually  abrupt,  by  crisis.  The  improve- 
ment usually  begins  in  the  evening,  or  night.  The  fall  of  the  temperature 
is  rapid,  being  often  completed  in  twelve  or  sixteen  hoiurs,  and  sometimes  in 
five  or  six.    For  the  next  day  or  two  it  often  stands  below  normal. 

Less  frequently  the  defervescence  in  pneumonia  takes  place  gradually,, 
by  lysis,  and  occupies  two  or  three  days,  or  even  more. 

In  cases  which  end  by  crisis,  it  is  surprising  how  much  better  the 
patient  feels  as  soon  as  the  j^j'^rexia  has  subsided.  His  appetite  quickly 
returns,  he  sleeps  well,  and  his  skin  perspires  comfortably.  Both  the  puls& 
and  the  respiration  decline  step  by  step  with  the  temperature.  Yet  the 
physical  signs  at  first  show  no  improvement  in  the  affected  lung,  and 
several  days  may  pass  before  the  consolidation  clears  up. 

Modes  of  death. — In  unfavourable  cases,  the  pulse  is  not  only  unusually 
frequent,  but  also  irregular  and  weak.  The  breathing  becomes  more  and 
more  rapid,  but  shallow  and  ineffectual,  the  patient  being  no  longer  con- 
scious of  the  want  of  air.  He  sinlis  down  in  bed ;  the  face  is  pale  and  livid 
in  hue,  leaden  or  slate-coloured ;  the  skin  is  covered  with  a  cold  sweat ;  the 
pulse  becomes  weaker,  and  finally  imperceptible.  Occasionally  death  is 
sudden,  from  syncope,  perhaps  when  the  patient  raises  himself  in  bed. 
Now  and  then  the  occurrence  of  the  crisis  is  followed  hj  prostration  and 
collapse,  from  which  the  patient  never  rallies.  Secondary  pneumonia, 
septic  pneumonia,  and  pneumonia  potatorum  have  their  own  peculiar  sym- 
ptoms before  death. 

Duration. — The  pyrexia  most  often  lasts  six,  seven,  or  eight  days  (169 
out  of  316  of  the  writer's  cases),  next  often  either  four  or  five  (51),  or  else 
nine  or  ten  (48).  The  short  and  abortive  cases,  under  five  days,  are  most 
often  seen  in  children,  and  seldom  after  twenty-five.  The  shoi'test  observed 
was  in  a  girl  of  seven,  who  had  fever  just  under  forty-eight  hours.  The 
long  cases,  over  ten  days,  either  recover  hj  lysis  or  are  retarded  by  compli- 
cationa.f 

Complications. — Bronchitis  and  pleurisy  are  constantly  present.  The 
former  is  a  serious  condition  when  chronic,  and  coupled  vdih.  emphysema, 
and  may  determine  a  fatal  issue  of  unilateral  pneumonia  in  elderly  patients. 
The  latter  is  painful  rather  than  dangerous,  and  does  not  often  lead  to 
hydrothorax. 

The  sequela:  of  pneumonia  are  few.  Not  infrequently  empyema  super- 
venes, and  when  dulness  and  pyrexia  continue  after  ten  or  twelve  days,  its 
presence  is  almost  certain.    It  depends  sometimes  on  the  presence  of  pneu- 

*  Ehrlich's  "Auamie,"  in  Nothnagel's  'Spec.  PatholoRie  a.  Therapie,'  vol.  viii;  also 
separately  translated  by  W.  Myers  as  '  Histology  of  the  Blood,'  lOcK) ;  Cabot's  '  Clinical 
Examination  of  the  Blood,'  1897. 

t  In  about  65  per  cent,  of  cases,  in  which  the  exact  duration  of  the  disease  can  be 
reckoned  from  an  initial  rigor,  or  convulsion,  or  vomiting,  the  crisis  is  found  to  occur 
between  the  fifth  and  the  eighth  days;  next  often  on  the  sixth,  or  the  seventh.  In  some 
cases  it  is  earlier;  in  others  it  is  delayed  until  the  second  week.  It  is  rare  for  fever  to 
•continue  longer  than  this ;  and  when  defervescence  fails  to  occur  by  the  fourteenth  day 
there  is  ground  for  suspicion  either  that  the  case  is  not  one  of  true  pneumonia,  or  else  that 
some  complication  is  present. — C.  H.  F. 


OOUESE — COMPLICATIONS — SIGNS  ' 

mococci  alone,  sometimes  on  that  of  strepto-  or  staphylococci,  alone,  or  to- 
o-ether,  or  with  pneumococci ;  and  occasionally  tuberculous  bacilli  may  be 
found.'  Dr  Hale  White  found  26  cases  of  empyema  among"  890  of  pneumonia 
at  Guy's  Hospital  ('  Reports,'  vol.  li),  but  there  were  only  six  among  708 
cases  at  St  Thomas's  ('  Reports,'  vol.  xix).  The  widter  met  with  21-  in  430 
cases. 

True  pneumonia  (acute,  lobar,  and  fibrinous)  appears  never  to  result  m 
phthisis,  or  to  be  closely  followed  by  it.  Gangrene  is  a  dangerous,  but  a 
very  rare,  complication  or  sequel. 

Pericarditis  is  a  dangerous  complication;  and  with  double  pnemnonia  it 
is  usually  fatal.  Happily  it  is  not  common  (14  cases  in  the  above-mentioned 
430).  Septic  endocarditis  may  be  combined  with  inflammation  of  the  peri- 
cardimn,  or  it  may  occur  independently  (7  cases  in  430,  one  of  them  in 
company  with  pericarditis  and  three  with  meningitis). 

Inflammation  of  the  meninges  as  a  complication  of  pneumonia  was  often 
assumed  to  account  for  delirium  or  mania,  but  without  warrant.  It  is  now, 
however,  known  that  true  specific  lepto-meningitis  does  occur  as  an  occa- 
sional complication  of  pneumonia,  and  the  specific  pneumococci  are  found 
in  the  exudation.    There  were  5  cases  in  the  writer's  430. 

Jaundice  has  been  mentioned  as  an  occasional  and,  so  far  as  is  known, 
an  insignificant  symptom.  Inflammation  of  the  larynx,  the  tonsils,  or  the 
middle  ear,  are  probably  accidental  complications,  and  the  same  may  be 
said  of  ejDistaxis.  . 

Diarrhoea  from  catarrhal  or  ulcerative  colitis  has  been  recorded  in  fatal! 
cases  by  Bristowe  and  by  some  other  physicians. 

Eecurreiice. — A  person  who  has  once  suffered  from  pneumonia  is  after- 
wards more  likely  to  be  attacked  by  the  disease.  Instances  have  been 
recorded  in  which  it  has  recurred  eight,  ten,  and  even  more  times.  Some- 
times the  same  part  of  the  lung  is  affected  on  successive  occasions,  some- 
times not.  Relapses  are  not  frequent,  if  by  this  term  we  understand  the 
repetition  of  the  morbid  process  before  the  patient  has  completely  re- 
covered ;  but  the  spread  of  the  disease  to  the  other  lung  not  infrequently 
comes  on  in  the  form  of  a  relapse. 

Physical  signs  of  pneumonia. — The  above  account  of  the  symptoms 
and  course  of  pneumonia  is  almost  such  as  might  have  been  written  a  centuiy 
ago.  The  signs  discovered  by  Laennec  and  his  successors  form  a  consecu^ 
tive  series,  which  should  be  studied  along  with  the  anatomical  change  of 
which  it  is  the  indication. 

The  earliest  sign  of  commencing  hepatisation  of  the  lung  is,  according 
to  Stokes,  a  peculiar  harshness  of  the  respiratory  murmur ;  but  a  less  doubt- 
ful one  is  the  presence  in  inspiration  of  a  very  characteristic  so\md  known 
as  pneumonic,  or  "  fine  {i.  e.  small)  crepitation."*  It  is  lilte  that  produced 
by  rubbing  a  lock  of  hair  between  the  fingers  close  to  one's  ear,  a  compari- 
son of  C.  J.  B.  Williams.  It  is  much  "  smaller  "  than  any  other  ra,le,  and 
would  not  be  recognised  as  due  to  bursting  of  bubbles,  as  would  gurgling  or 
mucous  rattles.  It  is  consonating,  musical  in  character,  and  high-pitched 
in  note.  Laennec,  who  discovered  it,  calls  it  "  une  esp&ce  de  crepitation  ou 
de  rS,le  leger,  dont  le  bruit  peut  etre  compare  h,  celui  du  sel  que  I'on  fait 
decrepiter  en  le  chauffant  dans  une  bassine."  He  supposed  it  to  be 
pathognomonic  of  pneumonia.  A  sound  very  like  it  may  be  occasionally 
heard  in  cases  of  oedema  of  the  lung  in  Bright's  disease,  but  this  may  be  due 

*  Fr.  Rfi,le  crdpitant. —  Germ.  Das  knisternde  Ilasseln. 
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to  lobular  catarrh.  An  identical  or  closely  similar  crepitation  may  often  be 
heard  an  cases  of  lobular  pneumonia  (pulmonary  catarrh)  in  children.  When 
a  person  who  has  been  lying  on  the  back  with  some  febrile  disease  is  made 
to  sit  up  and  breathe  deeply,  so  as  to  fill  those  parts  which  have  been  for 
some  tune  disused,  a  sound  like  the  crepitation  of  pneumonia  may  some- 
times be  heard  at  the  base  of  the  lungs.  In  the  last  case  there  can  be  no 
doubt  that  the  cause  of  the  sound  is  the  opening  up  of  portions  of  the  tissue 
that  had  become  collapsed ;  and  most  authorities  agree  that  in  pneumonia 
It  has  a  similar  origin,  and  is  due  to  the  inspiratory  separation  of  the  walls 
of  bronchioles  which,  being  swollen,  had  come  into  contact  in  expiration. 
It  is  heard  only  during  inspiration,  and  sometimes  only  just  at  the  end  of 
deep  inspiration,  as  after  coughing. 

If  this  is  the  case,  it  differs  in  origin  from  other  rales,  whether  crepi- 
tant or  nonconsonating,  and  does  not  depend  on  the  bursting  of  bubbles, 
but  on  the  admission  of  air  through  a  narrow  and  adhesive  passage! 
Whatever  its  mechanism,  true  pneumonic  crepitation  is  to  the  ear  quite 
distinct  from  any  other  rale. 

One  must  search  carefully  for  this  important  sign  before  concluding 
that  it  is  not  present.  In  some  cases  of  pneumonia  crepitation  is  never  dis- 
covered, but  it  is  transitory,  and  so  may  have  passed  off  before  an  examina- 
tion of  the  chest  is  made.  Sometimes,  however,  it  remains  audible  during 
the  whole  course  of  the  disease,  not  at  the  same  spot,  for  where  there  is 
complete  consolidation  it  disappears ;  but  in  one  spot  after  another,  as  they 
are  successively  attacked  by  the  disease. 

As  inflammatory  "  engorgement "  or  "  congestion  "  passes  on  to  consoli- 
dation (red  hepatisation),  there  are  developed  other  signs — dulness  on 
percussion,  bronchial  breathing,  and  bronchophony  with  increased  tactile 
vocal  fremitus. 

The  degree  of  dulness  varies  much  in  different  cases.  It  is  not  so 
absolute  as  in  cases  of  fluid  effusion  into  the  pleura ;  nor  is  the  sense  of 
resistance  to  the  finger  so  great.  In  exceptional  cases  the  percussion- 
sound  undergoes  modifications,  the  explanation  of  which  is  obscure.  Thus 
a  cracked-pot  sound  is  sometimes  elicited  either  by  unskilful  percussion,  or 
^  by  the  chest  walls  being  very  yielding,  as  is  frequent  in  children.  Occa- 
sionally the  sound,  while  still  short  and  high-pitched,  acquires  tone ;  but 
more  often  this  tympanitic  dulness  (vol.  i,  p.  1025)  is  heard  not  directly 
over  the  solid  lung,  but  in  its  neighbourhood.  Thus  hepatisation  of  the 
upper  lobe  of  the  lung  behind  may  cause  a  Skodaic  percussion-note  be- 
neath on  the  same  side. 

The  bronchial  breathing  that  accompanies  the  second  stage  of  pneu- 
monia is  very  characteristic.  Usually  it  is  a  typical  in-and-out,  whiffing, 
tubular  sound,  of  equal  length  in  expiration  and  inspiration,  and  in  quality 
not  unlike  a  to-and-fro  bellows  murmur  of  the  heart.  Occasionally  no 
sounds  are  audible,  and  the  explanation  given,  and  sometimes  verified  after 
death,  is  that  the  tubes  passing  to  the  consolidated  part  happen  to  be  filled 
with  fibrinous  plugs. 

Bronchophony  generally  goes  with  bronchial  breathing,  and  presents 
like  differences  of  degree.  Dr  Gee  remarks  that  in  infants  with  pneumonia 
a  bronchophonic  cry  is  often  the  only  auscultatory  sign  that  can  be 
obtained.  This  increase  of  vocal  resonance  is  much  less  remarkable  in 
women  than  in  men,  and  is  best  heard  with  a  bass  voice  and  slow  counting. 
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Pectoriloquy  is  sometimes  heard  over  the  solid  lung,  either  with  the  laryn- 
geal or  the  whispered  voice. 

Increase  of  vocal  fremitus  is  less  variable  and  is  also  best  heard  in  the 
case  of  men ;  but  even  this  may  be  absent,  and  we  must  remember  that  on 
the  right  side  fremitus  is  often  greater  in  healthy  persons  than  on  the  left. 

Lastly,  when  pneumonia  affects  only  the  central  part  of  the  lung,  or 
reaches  no  part  of  the  surface  except  that  which  is  in  contact  with  the 
diaphragm,  physical  signs  are  absent,  until  it  has  spread  to  the  surface. 

During  the  stage  of  resolution  the  peculiar  auscultatory  signs  of  hepa- 
tisation  gradually  disappear.  The  breath-sounds  lose  their  tubular  blowing 
quality,  and  are  replaced  by  rales.  Sometimes  a  crepitation  is  now  heard, 
which  may  be  scarcely  larger  or  less  musical  than  that  of  the  early  period  of 
the  disease  ;  this  is  called  crepitatio  redux.  In  other  cases  the  sounds  are  so 
"  large,"  and  at  the  same  time  so  consonating,  that  one  might  imagine  the 
patient  to  be  in  an  advanced  stage  of  phthisis,  with  cavitation.  A  consider- 
able time  generally  passes  before  the  vesicular  murmur  becomes  as  pvure  and 
distinct  as  it  should  be.  The  percussion-resonance  also  may  long  remain 
deficient,  even  when  there  has  been  no  pleuritic  effusion. 

Anatomy. — The  pneumonic  process,  which  is  revealed  by  the  signs  just 
described,  consists  in  rapid  conversion  of  the  spongy  puknonary  tissue  into 
a  solid  mass. 

The  first  is  the  stage  of  "  active  congestion  "  or  engorgement,  a  stage 
added  by  Bayle  to  the  three  described  by  Laennec.  The  affected  part  of 
the  lung  is  heavy,  and  dark  red  in  colour.  It  pits  under  the  finger,  and  a 
reddish  frothy  serum  oozes  from  its  cut  surface  ;  if  the  pressure  is  increased. 
Its  substance  breaks  down.  Microscopically,  the  most  obvious  appearance 
IS  the  dilated  and  tortuous  state  of  the  capillaries  of  the  alveolar  walls; 
mmute  punctiform  haemorrhages  are  also  to  be  seen  in  the  connective  tissue 
between  the  lobules  and  beneath  the  pleura.  This  is  a  short  and  somewhat 
hypothetical  stage. 

The  first  to  be  usuaUy  recognised  during  life  or  after  death  is  the  stage 
of  red  hepattsation,  when  the  lung  has  become  like  liver.  It  now  sinks  in 
water,  it  does  not  crackle  when  pressed,  it  is  easily  broken,  and  little  or  no 
fluid  can  be  squeezed  from  it.  Its  cut  surface  has  a  dull,  lustreless  appear- 
ance, and  IS  distinctly  granular.  The  granules  are  composed  of  a  solid 
inflammatory  exudation,  which  completely  fills  up  the  alveoli  and  infundi- 
bula ;  by  scraping  the  cut  surface,  we  obtain  fibrinous  casts  of  the  spaces  in 
which  they  were  moulded.  The  seat  of  the  plastic  exudation  in  lobar  pneu- 
moma  IS  therefore,  as  Addison  first  stated,  not  the  interstitial  spaces  of  the 
lungs  between  the  vesicles,  but  the  alveoli  and  infundibula  themselves,  as 
also  the  mtra-lobular  air-passages  and  smallest  bronchioles.  TJie  red  colour 
of  the  lung  at  this  period  is  probably  due  chiefly  to  the  fact  that  great 
numbers  of  red  discs  are  extravasated  and  mingled  with  coagulated  fibrin 
and  exuded  leucocytes. 

The  next  stage  is  that  of  grey  hejmtisation.  This  is  marked,  first  by 
a  change  in  the  colour  of  the  hepatised  lung  from  red  through  reddish  grey 
to  grey  or  pale  yellow ;  and  secondly,  by  the  diseased  tissue  becoming  even 
softer  than  before,  by  its  being  less  markedly  granular  on  section,  and  by 
Its  beginning  to  exude  on  pressure  a  turbid  fluid,  more  or  less  opaque,  white, 
and  puriform.  The  most  advanced  stage  of  grey  hepatisation  has  been 
•aescribed  by  some  pathologists  as  a  fourth  stage,  which  they  term 
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purulent  infiltration.  Histologically  there  is  a  wide  difference  between  tke 
characters  of  red  and  those  of  grey  hepatisation.  In  the  latter  no  fibrinoufs. 
coagula  are  visible ;  the  substance  which  fills  the  alveoli  is  now  a  mass  of 
crowded  leucocytes.  The  extravasated  red  discs  are  no  longer  to  be  seen  ; 
probably  they  are  taken  up  by  phagocytes,  or  they  break  up  and  are 
abs'orbed  by  the  lymphatics.  The  change  of  the  tissue  in  colour  may  be 
also  partly  due  to  the  increased  exudation  compressing  the  pulmonary 
caijillaries .  and  driving  the  blood  out  of  them. 

The  most  important  histological  distinction  between  the  two  kinds  of 
hepatisation  is  afforded  by  the  state  of  the  alveolar  walls.  In  the  "  red  "■ 
stage  they  are  unaltered,  except  that  their  Ciipillaries  are  distended  with 
blood-discs  ;  in  the  "  grey  "  stage  they  are  infiltrated  with  leucocytes,  which 
fill  up  every  interstice  between  the  air-vesicles.  The  iron-grey  tint  is  due 
only  to  the  presence  of  carbon  from  inspired  air ;  for  a  hepatised  lung  from 
a  child  or  from  an  animal  which  died  in  the  country  is  yellowish  white,  not 
grey.  The  friability  of  a  hepatised  lung  depends  partly  on  softening  of  the 
tissue,  but  chiefly  on  its  being  no  longer  elastic  and  yielding. 

At  all  stages  of  hepatisation  the  characteristic  encapsuled  diplococci  are 
to  be  seen  after  staining  a  section  or  a  scraping,  and  sometimes  streptococci 
appear  in  addition. 

Distrihutiun. — Pneumonia  never  attacks  the  whole  of  the  lungs  at  once ; 
it  begins  at  some  one  spot,  from  Avhich  it  rapidly  spreads. 

All  physicians  are  agreed  that  the  right  lung  is  more  often  the  seat  of 
pneumonia  than  the  left,  the  proportion  being  about  as  five  to  four.  Some- 
times both  lungs  are  attacked  together  or,  more  often,  in  succession.  On 
either  side  the  lower  lobe  is  affected  far  more  frequently  than  any  other 
part ;  Jtirgensen  says  in  three  cases  out  of  four,  and  among  450  cases  at 
Guy's  Hospital  the  proportion  was  three  out  of  four  and  a  half.  As  a  rule 
hepatisation  begins  at  the  extreme  base,  and  extends  gradually  upwards 
from  day  to  day ;  but  exceptionally  it  may  spread  upwards  and  downwards 
from  the  middle  of  the  lower  lobe,  or  backwards  from  the  anterior  border. 
If  it  begins  in  the  upper  lobe  it  usually  passes  from  the  apex-  downwards. 
Sometimes  its  distribution  remains  strictly  limited  by  the  lobar  septa; 
sometimes  its  spreading  edge  fonus  a  horizontal  line,  ignoring  them  alto- 
gether. The  most  common  seat  of  pneumonia  is  the  right  base,  next  the 
left  base,  next  both  bases.  At  the  apex,  left  pneumonia  is  more  rare  than 
right.  In  434  patients  of  all  ages,  the  witer  found  the  hepatisation  to  be 
in  291  basal  (right  and  left  nearly  equal),  in  80  apical  (60  right  and  20 
left),  and  in  8  central,  beside  55  cases  in  which  both  bases  or  a  base  and 
apex  were  affected.    In  only  one  case  were  the  two  apices  alone  affected. 

In  children,  Henoch  found  right  apex  pneumonia  in  21,  and  left  apex 
pneumonia  in  only  4  cases  out  of  74  of  lobar  pneumonia.  Dr  Goodhart  s. 
numbers  are  18  right  and  17  left  apex  pneumonia  out  of  120  cases  of  lobar 

pneumonia  in  children.  c  a- 

AnMomical  events.— T^he  results  of  pneumonia  are  unhke  those  of  ordi- 
nary inflammation;  for  either  death  occurs,  or  the  whole  affected  tissue 
quickly  clears  up  and  returns  to  its  former  condition.  The  formation  of  an 
abscess  in  the  lung,  as  the  result  of  true  pneumonia,  is  admitted  by  all 
writers  to  be  veiy  rare,  and  some,  including  the  present  writer,  doubt 
whether  it  ever  occurs.*    Cases  have,  indeed,  been  recorded  ;  but  the  ques- 

*  Laennec  admitted  "  11  n'y  a  pas  do  lesion  pins  rare  qu'une  veritable  collection  de 
pus  dans  le  tissu  pulmonaire." 
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tion  is  whether  a  more  accurate  jDathology  might  not  have  led  to  a  different 
interpretation.  They  may  have  been  circumscribed  empyema,  or  suppurat- 
ing bronchial  sacs  or  hydatids  ;  or  true  pulmonary  abscesses,  but  not  of 
pneumonic  origin — septic  or  pytemic.  The  termination  of  pneumonia  in 
gangrene,  though  also  veiy  infrequent,  undoubtedly  ocurs  under  special 
circimistances  to  be  afterwards  discussed  (infra,  p.  33). 

When  pneumonia  ends  by  resolution,  it  is  after  clear  evidence  from 
physical  signs  that  the  disease  had  reached  the  stage  of  red  hepatisation  ; 
the  otAj  doubt  is  whether  the  supervention  of  the  third  stage  of  grey  hepa- 
tisation is  compatible  with  recovery.  In  their  work  on  Pathological  Ana- 
tomy, Wilks  and  Moxon  express  a  decided  opinion  that  in  most  cases  the 
disease  has  not  advanced  far  beyond  the  "  red  "  stage  when  resolution  be- 
gins, and  most  writers  agree  with  this  view. 

There  are  two  ways  in  which  the  exudation  that  fills  the  pulmonarj^ 
alveoli  may  be  got  rid  of :  one  is  by  its  escaping  into  the  air-pas,sages  and 
being  expectorated;  the  other  by  its  being  reabsorbed  into  the  blood. 
Kindfieisch  maintained  against  Jtirgensen  that  the  greater  portion  takes  the 
former  course.  This  seems  evident  from  the  solidification  of  the  lung  con- 
tinuing for  days  after  the  expectoration  has  ceased.  Probably  the  chief 
channel  whereby  the  heavy  mass  of  exudation  is  removed  is  that  of  the 
lymphatics  and  veins — the  salts  in  solution,  the  leucocytes  after  breaking 
up,  and  the  bacilli  by  lohagocytosis. 

After  the  subsidence  of  pneumonia,  if  the  patient  should  die  at  no  long- 
interval  from  some  other  cause,  the  lung  is  found  to  have  nearly  regained 
its  healthy  appearance,  but  to  be  slightly  redder  and  tougher  than  natural. 

It  is  a  very  important  question  whether,  instead  of  subsiding,  true  pneii- 
monia  ever  leads  to  permanent  changes  in  the  lung,  and  particularly  to. 
development  of  fibrous  tissue,  i.  e.  to  cirrhosis  or  chronic  pneumonia.  Al- 
though such  a  termination  of  pneumonia  is  quite  the  exception,  we  shall  see 
reason  to  believe  that  it  may  occur  in  very  rare  cases,  either  as  a  uniform 
induration,  or  as  a  circumscribed  interstitial  transformation  into  fibrous 
tissue  (cf.  infra,  p.  22,  28).  As  for  a  termination  of  pneumonia  in  phthisis, 
there  is  every  reason  to  believe  that  the  cases  that  have  been  so  interpreted" 
were^  phthisical  from  the  beginning. 

Concomitant  post-mortem  lesions. — Pleurisy  of  the  dry  kind  is  a  constant 
part  of  the  disease.  Wherever  the  hepatisation  reaches  the  surface  of  the 
lung,  the  corresponding  part  of  the  pleura  becomes  covered  with  lymph. 
But  the  term  "  pleuro-pneumonia  "  is  unnecessary,  and,  indeed,  misleading, 
since  after  death  exudation  on  the  pleura  is  always  found,  whether  pleurisy 
was  recognised  during  life  or  not. 

Pericarditis  is  much  less  common,  and  peritonitis  scarcely  ever  seen  ; 
but  Dr  Fagge  stated  that  very  rarely  he  had  found  the  upper  part  of  the- 
peritoneum  coated  with  lymph.  Sometimes  the  mediastinal  tissues  are 
infiltrated  with  a  gelatinous  exudation.  Endocarditis  is  a  somewhat  rare- 
but  undoubted  pneumonic  complication,  and  pneumococci  are  found  in  the 
valvular  tissue. 

The  bronchial  lymph-glands  are  constantly  found  reddish  grey,  swollen, 
and  soft ;  moreover  the  subpleural  lymphatics  corresponding  with  the  seat 
of  .the  pneumonia  may  sometimes  be  seen  distended  with  white  or  yellow 
lymph,  so  as  to  give  a  marbled  appearance  to  the  surface. 

A  rare  lesion  in  an  autopsy  on  pneumonia  is  acute  meningitis.  Of  four- 
cases  recorded  by  the  writer,  two  were  cerebro-spinal. 
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Somewhat  less  infrequent  is  ulceration  of  the  larynx ;  the  ulcers  are 
usually  found  over  the  arytaenoid  cartilages,  where  they  occur  from  many 
other  causes. 

Probably  it  is  to  the  pyrexia  which  accompanies  pneumonia  that  are 
due  other  slight  but  almost  constant  morbid  changes  that  are  met  with 
after  death — a  moderate  degree  of  enlargement  with  softening  of  the 
spleen,  slight  catarrh  of  the  intestine,  and  cloudy  swelling  of  the  kidneys. 

JEtiology. — ^Pneumonia  is  met  with  at  all  ages,  though  rare  in  children 
under  three  years  old ;  and  in  both  sexes,  though  commoner  in  men  than 
in  women.  Among  434  patients  the  writer  found  320  men  and  114  women. 
The  difference  between  the  sexes  is  much  greater  in  adult  life  than  in 
childhood,  and  it  is  remarkable  that  it  disappears  in  the  statistics  of 
prisoners  confined  in  gaol.  We  may  therefore  plausibly  ascribe  it  to  dif- 
ference of  occupation  and  habits. 

It  used  to  be  thought  that  children  were  seldom  the  subjects  of  lobar 
pnevmionia,  but  though  broncho-pneumonia  is  more  common  under  ten 
years  of  age,  it  is  far  from  being  the  constant  form  of  pulmonary  inflamma- 
tion. The  writer  has  met  with  it  in  three  infants  under  two  years  old. 
Among  434  cases  no  less  than  95  occurred  under  ten,  93  between  ten  and 
twenty,  87  between  twenty  and  thirty,  62  between  thirty  and  forty,  54 
between  forty  and  fifty,  20  between  fifty  and  sixty,  18  between  sixty  and 
seventy,  and  5  between  seventy  and  seventy-five. 

Lobar  pneumonia  is  met  with  in  every  race  of  the  human  family. 
Among  the  lower  animals  it  is  a  frequent  cause  of  death  in  monkeys, 
horses,  and  among  cattle ;  it  frequently  assumes  an  epizootic  form,  and 
decimates  both  oxen  and  sheep. 

It  has  been  questioned  whether  pneumonia  is  more  apt  to  occur  in  those 
who  are  strong  and  healthy,  or  in  those  who  are  weak  and  delicate.  There 
is  no  difficulty  in  finding  instances  in  support  of  either  view,  and  no  one 
can  help  being  impressed  by  the  frequent  case  of  a  vigorous  young  man 
carried  suddenly  off  by  this  disease.    Yet  these  are  exceptions. 

If  we  take  the  cases  of  hepatisation  of  the  lung  as  they  occiu-  in  the 
deadhouse,  the  majority  are  found  to  be  secondary  to  cardiac  or  renal  dis- 
ease, to  enteric  or  other  specific  fevers,  or  to  wasting  maladies  like  cancer, 
paraplegia,  and  more  particularly  diabetes.  On  the  other  hand,  it  is  not 
frequent  for  acute  pnemnonia  to  be  associated  with  phthisis,  with  bronchitis, 
or  with  primary  pleurisy. 

Even  if  these  cases  be  excluded,  and  we  examine  the  records  of  appa- 
rently primary  idiopathic  pneumonia,  we  find,  as  Wilks  long  ago  taught, 
that  in  many  cases  the  patient  is  old  and  feeble,  or  half  starved,  or  habi- 
tually intemperate. 

The  principal  exciting  cause  of  pneumonia — as  of  pleurisy  and  bron- 
chitis—is commonly  supposed  to  be  "  catching  cold."  There  is  no  physi- 
cian who  cannot  recall  to  his  memory  instances  in  which  patients  were 
attacked  immediately  after  getting  wet  through,  or  after  lying  on  damp 
grass,  or  after  some  other  veiy  definite  exposure  to  cold.  But  when  we 
tabulate  our  cases,  we  can  only  admit  a  chill  to  be  a  cause  of  the  disease,  in 
comparatively  small  proportion.*    Moreover,  sailors  and  others  whose  occu- 

*  Among  205  cases  collected  by  Grisolle,  45  were  supposed  to  be  due  to  cold;  but 
amonj?  186  cases  of  Ziemssen's  only  10,  and  among  212  cases  of  Gr.esinger  s  only  4. 
These  figures  are  taken  from  Jurgensen's  article  in  •  Ziemssen  s  Haudbuch. 
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pations  expose  them  to  bad  weather  do  not  seem  especially  prone  to  pneu- 
monia. 

With  respect  to  the  various  seasons  of  the  year,  it  has  been  shown  that 
whereas  in  Vienna  the  prevalence  of  bi'onchitis  reaches  its  maximum  in 
March,  and  then  gradually  declines  through  the  rest  of  the  spring  and 
summer,  the  prevalence  of  pneumonia  increases  steadily  from  February  to 
May,  after  which  it  falls  rapidly.  This  last  part  of  the  statement  must  not 
be  taken  as  applying  to  other  places  besides  Vienna,  still  less  to  Europe 
generally ;  for  Jiirgensen  finds  that  there  is  a  broad  difference  between  con- 
tinental and  insular  climates  as  regards  the  months  in  which  pneumonia  is 
most  apt  to  occur ;  in  the  former  it  is  between  March  and  May,  in  the 
latter  between  December  and  February.  But  if  the  year  be  divided  into 
two  halves,  the  one  from  December  to  May,  the  other  from  June  to  Novem- 
ber, then  it  is  found  that,  throughout  Europe,  two  thirds  of  the  cases  of 
pneimaonia  fall  into  the  first  half,  one  third  into  the  second. 

The  geographical  distribution  of  pneumonia  is  as  different  from  bron- 
chitis as  its  seasonal  prevalence,  for  the  latter  is  most  frequent  in  cold, 
damp  climates,  in  England,  northern  Europe,  and  the  United  States ;  and 
it  is  rare  in  equable  climates  like  those  of  the  Mediterranean  coasts,  the 
Atlantic  and  Pacific  islands,  and  in  India  and  China. 

Pneumonia,  however,  though  common  in  the  north  and  south  temper at<^ 
zones — in  Melbourne,  and  New  Zealand,  and  Buenos  Ayres,  as  well  as  in 
Europe  and  the  United  States  of  America — is  also  found  frequently  in  Italy, 
in  northem  China,  in  Beloochistan  and  other  high  districts  of  India,  in  the 
Transvaal  and  in  Peru.  In  all  these  places  there  is  rapid  fall  of  tempera- 
ture and  cold  nights  after  very  hot  days. 

There  seems,  therefore,  reason  to  believe  that  a  sudden  fall  of  tempera- 
ture after  the  heat  and  sweat  and  fatigue  of  the  day,  particularly  with  dry 
air  and  cold  east  or  north-east  winds,  is  really  an  important  contributing 
cause  of  acute  lobar  pneumonia. 

True  pneumonia  is  not  set  up  by  local  injuries  to  the  ohest,  wounds 
of  the  lungs,  foreign  bodies  in  the  bronchi,  or  any  like  causes.  Traumatic 
inflammation  of  the  pulmonary  tissue  is  chronic  and  interstitial,  or  may  be 
acute  and  caseous,  but  it  does  not  cause  ti'ue  hepatisation.  It  is  impossible 
to  induce  the  affection  experimentally  in  animals  by  local  irritation. 

Infection. — Occasionally  pneumonia  assumes  an  epidemic  character 
among  men,  as  among  cattle.  This  is  seldom  seen  now,  but  there  is  reason 
to  believe  that,  as  with  measles,  syphilis,  influenza,  and  perhaps  the  sweat- 
ing sickness,  this  was  once  a  more  frequent  type,  and  that  its  present 
sporadic  occurrence  has  not  been,  and  possibly  may  not  be,  always  the  rule. 

In  Sturges'  and  Coupland's  monograph  there  are  accounts  of  epidemic 
and  very  fatal  pneumonia  in  Flanders  during  1557,  in  the  garrison  of 
Philipsbourg  in  1688,  and  in  Iceland  in  1863.  They  also  refer  to  an  epi- 
demic in  the  22nd  Regiment,  when  stationed  in  New  Brunswick,  recorded 
by  Dr  Walshe  in  the  '  Army  Medical  Reports '  for  1867,  and  to  one  in  the 
Mediterranean  Fleet  in  1860,  described  by  Dr  Bryson  in  the  '  Lancet '  (Jan. 
9th,  1864).  Jiirgensen  recorded  the  prevalence  of  epidemic  pneumonia 
from  1873  to  1881  in  the  village  of  Lustnau,  near  Tubingen,  and  Dr  Ballard 
reported  to  the  Local  Government  Board  an  outbreak  of  apparently  infec- 
tious pneumonia  at  Middlesborough  in  1888.* 

*  See  the  bibliography  by  Dr  Coupland  in  the  Report  on  Acute  Pnenmonia  ('Collective 
Investigation  Record,'  vol.  ii,  p.  10)  ;  also  foxir  instances,  ibid.,  vol.  i,  p.  104,  and  an  account 
of  an  epidemic  of  pneumonia  in  the  Punjab  by  Surgeon-Major  Maunsell,  vol.  ii,  p.  77. 
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The  historical  aspect  of  epidemic  pneumonia  was  well  treated  in  Dr 
Wilson  Fox's  posthumous  work  on  diseases  of  the  lungs.  (See  also  Dr 
Whitelegge's  article  in  the  lirst  volume  of  Allbutt's  '  System  of  Medi- 
cine.') 

Cases  have  been  reported  of  pneumonia  spreading  in  families.  One 
striking  instance  of  five  adult  brothers  and  sisters,  living  in  the  same  house, 
•and  successively  carried  oft"  by  the  disease,  was  described  by  Dr  Patchett  in 
the  '  Lancet '  for  1882. 

During  the  last  ten  years  the  frequency  of  pneumonia  as  a  sequel  to 
influenzu  has  been  forced  upon  the  attention  of  physicians  in  this  country, 
•on  the  continent  of  Europe,  and  in  America.  Some  of  the  epidemics  of 
pneumonia,  particularly  those  in  a  single  town  or  village  or  in  a  single 
h-ouse  and  family,  are  no  doubt  to  be  explained  as  pneumonia  follo^ving 
epidemics  of  influenza,  just  as  bronchitis  and  pulmonary  catarrh  appear 
epidemically  after  an  epidemic  of  measles,  or  albuminuria  after  an  epidemic 
■pf  scarlet  fever.  These  cases  of  pneumonia  following  influenza  form  a  link 
between  the  ordinary  primary  sporadic  cases,  and  epidemics  like  those 
•above  quoted. 

Pneumonia  frequently  occurs  as  a  complication  of  other  diseases,  parti- 
cularly typhus,  relapsing  and  enteric  fever,  variola,  puerperal  fever,  and 
•other  septic  conditions.  Less  frequently  it  follows  ei'^'sipelas,  scarlatina, 
and  diphtheria  and  rheumatism.  Of  chronic  diseases  the  most  often  com- 
plicated by  pneumonia  are  diabetes,  alcoholic  poisoning,  Bright's  disease, 
■acute  and  chronic  cancer,  and  many  lingering  maladies  of  the  nervous 
system.  Indeed,  we  may  almost  say  Avith  Arbuthnot,  if  we  use  pneumonia 
in  the  wider  sense  of  the  term  in  which  he  employed  it,  that  a  peripneumony 
is  the  end  of  most  diseases. 

Specific  microbes. — In  the  pneumonic  lung,  the  discovery  of  microphytes 
has  rewarded  the  skill  of  modern  histologists.  Fiiedliinder  described  in 
1882  a  micrococcus,  usually  occurring  in  pairs  or  chains,  and  surrounded 
by  an  envelope ;  this  he  called  imeumococcus.  It  is  frequently  present  in 
the  hepatised  lung,  and  has  been  found  in  the  rusty  sputum.  Klebs  had 
(1877)  previously  described  what  was  probably  the  same  organism,  and 
afterwards  Dr  Giles  found  them  in  India  ('  Brit.  Med.  Journ.,'  July  7th, 
188-3).  They  formed  a  characteristic  nail-shaped  cultivation  in  agar-agar, 
and  were  believed  to  produce  pneumonia  in  mice ;  but  they  may  also  occur 
in  lobular  and  other  kinds  of  inflammation  of  the  lung.  Moreover,  other 
microphytes,  spherical  and  rod-shaped,  have  been  found  in  cases  of  pneu- 
monia. 

A  better  claim  to  be  the  specific  microbe  of  pneumonia  is  that  of  another 
micrococcus  or  short,  lancet-shaped  bacillus,  which  also  frequently  occurs  in 
pairs  and  is  surrounded  by  a  capsule.  It  was  brought  forward  as  a  rival 
to  Friedliinder's  microbe  by  Friinkel  in  1884,  but  had  been  previously  dis- 
covered in  hepatised  lung  by  Talamon,  and  inoculated  by  Dr  Sternberg  in 
America.  In  fact,  it  is  probably  identical  with  the  organism  Avhich  occurs 
in  healthy  saliva,  and  has  been  variously  named  Bacilhis  salivarius, 
B.  sputigenus,  and  StrejJtococcus  lanceolate  Pasteuri.  Thi-s  Avas  discovered 
by  Weichselbaum  in  94  out  of  129  cases  of  pneumonia  (unfortunately  not 

lobar  fibrinous  pneumonia),  while  Friedliinder's  was  found  in  only  9. 
Streptococcus  pyogenics  in  21,  and  Staphylococcus  aureus  in  5.  A  distinct 
•rod-shaped  microbe  was  discovered  by  Klein  in  the  Middlesborough  epi- 
demic (Report  to  the  Local  Government  Board,  1889). 
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Most  pathologists  now  admit  the  organism  described  by  Talamon,  Gama- 
leia,  Sternberg,  and  Friinkel  to  be  entitled  to  the  distinctive  title  of  FneiL- 
mococc'us  lanceolatus.  We  certainly  find  either  it,  or  something  undis- 
tinguishable  from  it,  in  stained  specimens  of  rusty  sputmn,  ,  in  hepatised 
lungs,  in  pleural  effusion,  endocardial  membrane,  and  meningeal  lymph, 
when  these  occur  as  complications  of  pneumonia. 

As  with  other  specific  microbes,  we  should  expect  that  its  chief  effect 
would  depend  on  the  chemical  poisons  it  secretes ;  and  toxines  have  been 
prepared  from  it  which  produce  severe  symptoms  in  rodents,  but  not,  it 
Appears,  the  lesions  of  laneumonia. 

The  pneumococcus  does  not  fulfil  all  the  criteria  (vol.  i,  p.  8)  necessary 
to  establish  its  place  as  the  sole  and  necessary  pathogenic  antecedent  to 
pneumonia. 

Pathology. — The  traditional  view  is  that  pneumonia  is  an  acute  inflam- 
mation of  the  lung,  and  that  the  pyrexia  and  other  symptoms  are  secondary 
to  the  local  lesion.  Long  ago,  however,  doubts  were  expressed  by  Skoda 
tind  Oppolzer,  of  this  being  the  true  pathology  of  the  disease ;  and  many 
pathologists  now  regard  jDnemnonia  as  a  .general  and  specific  disease  to 
which  the  hepatised  lung  bears  the  same  relation  as  the  intestinal  ulcers 
to  enteric  fever,  or  the  exanthem  to  scarlatina.  The  following  considera- 
tions bear  upon  this  question,  which  is  far  from  having  only  a  speculative 
interest. 

Are  we  right  in  assuming  hepatisation  to  be  an  inflammatory  process 
at  all?  We  have  seen  that  it  cannot  be  caused  by  injury  or  irritants,  and 
it  is  doubtful  whether  it  is  the  direct  result  of  exposure  to  cold.  It  does 
not  lead  to  suppuration  on  the  one  hand,  or  to  fibrous,  induration  on  the 
-other.  The  exudation  is  peculiar,  and  unlike  that  of  undoubted  inflamma- 
tion which  has  extended  from  the  bronchial  tubes  to  the  air-vesicles  ;  the 
distribution  is  remarkable,  and  the  disease  never  or  scarcely  ever  assumes  a 
chronic  course. 

On  the  other  hand,  the  inflammatory  nature  of  the  jDrocess  seems 
proved  by  the  constantly  concomitant  plem'isy  and  occasional  pericarditis  ; 
as  also  by  the  exudation  of  fibrin  and  leucocytes  along  with  blood-discs. 
Moreover,  we  are  familiar  with  other  cases  of  non-traumatic  inflammations 
which  are  more  or  less  peculiar  to  the  organs  they  affect,  and  which,  as 
they  do  not  originate  from  ordinary  irritants,  so  fail  to  produce  the  ordi- 
nary results  of  inflammation.  Such  are  the  tubal  nephritis  of  Bright's 
disease,  the  membranous  laryngitis  of  diphtheria,  and  the  synovitis  of 
rheumatism.  ■ 

If  the  characteristic  lesion  of  pneumonia  may  be  accepted  as  a  special 
form  of  inflammation,  it  is  not  to  the  catarrhal  inflammation  of  mucous, 
but  to  the  plastic  inflammation  of  serous  membranes  that  it  should  be 
compared.  The  pulmonary  alveoli  are  lined  by  epithelium  provided  with 
lymphatic  stomata,  not  with  glands  and  a  vascular  mucosa. 

It  has  been  asked  why  the  general  symptoms  are  so  independent  of  the 
severity  and  extent  of  the  local  lesion.  But  the  severity  is  probably  the 
same,  or  nearly  so,  in  every  case,  and  the  extent  is  certainly  not  without 
influence ;  double  pneumonia  is  a  more  serious  disease  than  single,  and 
consolidation  of  three  fourths  of  a  lung  than  of  half  its  lower  lobe. 

If,  however,  the  other  symptoms  of  pneumonia  are  secondary  to  the 
pulmonary  lesion,  why  is  the  temperature  so  much  higher  than  in  other 
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inflammations,  whether  serous,  mucous,  or  visceral— higher  than  in  any 
other  disease  except  specific  fevers,  tuberculosis,  or  pyaemia?  Why  is  there 
albuminuria  with  cloudy  swelling  of  the  renal  epithelium,  which  disappears 
with  the  pyrexia,  and  never  leads  to  permanent  local  changes?  Why  are 
the  chlorides  so  remarkably  deficient  in  the  urine?  Why  do  the  general 
symptoms  sometimes  precede  evidence  of  the  local  lesion,  and  often  cease  a 
day  or  two  before  the  local  changes  disappear. 

Again,  the  course  seems  too  typical  for  that  of  a  local  inflammation. 
Why  does  crisis  often  occur  at  the  end  of  a  week  ?  and  why  is  convalescence 
so  i-apid  and  complete? 

Pneumonia,  though  certainly  not  infectious  in  the  ordinary  sense  of  the 
term,  sometimes  occurs,  as  we  have  seen,  in  epidemics;  yet  it  does  not 
protect  from  future  attacks. 

Lastly,  the  presence  of  a  microphyte,  even  if  not  ydt  certainly  patho- 
genic, suggests  a  specific  origin  and  character. 

At  present  it  appears  that,  beside  the  local  inflammation,  which  may 
be  compared  with  acute  nephritis,  acute  myelitis,  and  acute  yellow  atrophy 
of  the  liver,  pneumonia  is  also  a  specific  infection  of  the  whole  organism ; 
that,  however,  the  same  bacillus  is  not  invariably  present,  so  that  possibly 
microbes  of  different  morphology  may  secrete  the  same  toxines ;  and  that 
this  bacillus  being  present  in  the  mouth  of  many  healthy  persons,  may 
very  likely,  under  the  depressing  effects  of  cold,  or  of  influenza  or  other 
fevers,  acquire  new  and  dangerous  powers,  and  may  invade  the  lung, 
pleura,  meninges,  or  endocardium.  The  termination  of  pneumonia  by 
crises  may  be  ascribed  to  the  gradual  development  of  antitoxines. 

Diagnosis. — Acute  lobar  pneumonia  is  so  well-marked  a  disease  in  its 
symptoms  and  course,  and  auscultation  gives  us  such  clear  and  precise 
evidence  of  its  presence,  that  once  suspected,  it  can  always  be  discovered ; 
and  the  disease  is  too  common  not  to  be  thought  of  in  any  case  of 
pyrexia. 

Secondary  pneumonia  may  be  overlooked  without  care  and  ^^ atchfulness  ; 
but  in  primary  cases  the  difiiculties  lie  in  its  distinction  from  broncho- 
pneumonia in  children,  and  from  acute  pleurisy  mth  effusion  in  either 
children  or  adults.  In  children  there  is  usually  no  rusty  sputum,  and  often 
no  vocal  fremitus  ;  and  in  adults,  as  well  as  in  children,  tubular  breathing 
may  be  heard  with  pleuritic  effusion.  The  symptoms  when  the  pleurisy  is 
due  to  pneumococcal  infection  are  those  of  pneumonia,  and  therefore  we 
have  chiefly  physical  signs  to  trust  to.  One  help  is  Wilks'  observation, 
that  in  passing  from  the  bronchial  breathing  of  hepatisation  to  the  normal 
sounds  of  unaffected  lung,  we  traverse  a  belt  of  consonating  rS,les,  whereas 
this  border  is  absent  in  pleuritic  effusion.  A  large  effusion  would  displace 
the  heart,  but  such  a  case  would  be  otherwise  unmistakable. 

Prognosis. — Uncomplicated  pneumonia  is  far  less  dangerous  than  its 
severe  symptoms  seem  to  threaten.  The  average  death  rate  cannot  be 
stated  with  accuracy ;  for,  in  the  first  place,  it  varies  according  to  the  pro- 
portion of  primary  cases  to  those  which  are  secondary  to  some  other 
disease ;  many  of  the  latter  are  obviously  hopeless  from  the  first.  More- 
over, the  danger  of  pneumonia  is  widely  different  at  different  ages — 
children,  with  rare  exceptions,  recover  from  acute  lobar  pneumonia;  and 
in  young  healthy  adults,  of  temperate  habits,  the  prognosis  is  almost  as 
good.  But  to  old  people,  i.  e.  to  all  above  sixty — or  to  those  who,  though 
not  old,  are  worn  out  by  misery,  dissipation,  or  drink — the  disease  is 


PROGNOSIS  IV 

-exceedingly  fatal.*  Nevertheless,  from  time  to  time  one  sees  a  patient 
recover  even  when  the  circumstances  have  appeared  most  adverse.  It  was 
probably  accidental  .good  fortune  hy  which,  of  5  patients  above  seventy,  3 
.recovered,  and  2  of  these  Avere  eighty  ;  but  pei'haps  wo  may  regard  any 
life  which  by  reason  of  strength  attains  fourscore  years  as  to  some  extent 
.a  selected  life. 

Among  238  cases  collected  by  the  writer  of  children  under  ten,  only  one 
;died  to  65  who  recovered,  and  between  ten  and  fifteen  onlj^  2  to  43  who 
recovered,  while  between  fifteen  and  twenty  there  were  5  deaths  to  43 
Tecoveries.  The  proportion  of  deaths  increased  steadily  from  twenty  years 
upwards,  thus  : 

Between  20  and  30  there  were  19  deaths  out  of  83  cases. 
30  and  40        „        21  „  62  „ 

40  and  50        „         31  „  50  „ 

50  and  60        „        14  „  20  „ 

60  and  70        „  9  18  „ 
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The  most  important  consideration  as  to  the  prognosis  in  a  case  of  pri- 
anary  pneumonia — apart  from  the  age  of  the  patient  (which  is  as  impor- 
tant as  in  enteric  fever),  and  his  habits — is  the  presence  of  renal  disease ; 
this  complication  makes  even  a  limited  consolidation  of  a  single  lung  in  a 
.young  and  temperate  person  of  the  gravest  significance.  Disease  of  the 
heart  is,  in  the  writer's  experience,  far  less  serious. 

Lastly,  even  in  a  young  and  healthy  subject,  danger  is  indicated  if  the 
Jocal  lesions  are  extensive,  i.  e.  if  the  whole  of  one  lung  or  if  both  lungs  are 
hepatised.  Experience  has  taught  that  it  is  never  safe  to  speak  confidently 
■of  the  recovery  of  a  patient  with  jDneumonia,  however  favourable  its  course 
may  be  during  the  first  few  days.  For  what  was  single  may  soon  become 
double  pneumonia ;  a  change  for  the  worst  is  apt  to  occur  suddenly ;  the 
pulse,  though  of  moderate  frequency  hitherto,  runs  up  quickly,  respiration 
becomes  more  frequent  and  shallow,  the  strength  fails  with  terrible  rapidity, 
•and  in  a  few  hours  the  end  may  come.  Probably  the  cause  of  the  fatal 
issue  in  such  cases  is  the  supervention  of  inflammatory  oedema  or  "  acute 
congestion"  in  parts  of  the  lungs  previously  unaffected.  Other  cases  go 
•steadily  downwai'ds  from  the  veiy  commencement. 

In  children  above  infancy,  jirimary  lobar  pneumonia  is  of  good  pro- 
gnosis. The  less  apparently  severe  cases  which  appear  in  rachitic  children, 
•or  after  measles  and  whooping-cough,  are  often  really  catarrhal  pnemnonia 
affecting  a  nmnber  of  lobules  close  together,  and  are  more  dangerous.  Of 
120  cases  of  pneumonia  in  children  Dr  Goodhart  lost  25. 

The  most  grave  complications  are  pericarditis,  and  the  less  familiar 
•endocarditis  or  meningitis ;  next  general  bronchitis,  and  delirium.  Very 
high  temperature  is  sometimes  fatal;  in  6  of  the  writer's  134  cases  it 
was  over  106°,  and  four  of  these  were  fatal.  Symptomatic  albuminuria, 
herpes,  haemoptysis,  icterus,  or  sweating  are  not  of  unfavourable  import. 

_  Of  362  hospital  patients  of  all  ages  86  died  (nearly  a  fourth) ;  of  73 
private  cases  25  (more  than  a  third) ;  but  the  latter  were  all  seen  in  consul- 
tation, and  therefore  were  mostly  severe.    The  mortality  among  1060 

*  Of  37  cases  of  pneumonia  in  persons  reported  as  intempeiute,  15  died,  or  about  2  in  5 ; 
ot  228  reported  "temperate,"  42  died,  or  less  than  1  in  5;  and  of  80  total  abstainers, 
y  (lied,  or  ittle  over  1  in  10  ('Collective  Investigation  Record,'  vol.  i,  p.  05).  The  third 
-class  would  include  a  large  proportion  of  children,  and  the  first  many  elderly  people. 
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cases  published  in  the  '  Collective  Iiivestigutiou  Keport '  was  less  than  a 
fifth  (191  in  1060),  in  Stockholm  281  in  2618  (Huss),  and  at  the  Middle- 
sex Hospital  rJ2  in  1010  (Coupland).  Of  55  cases  of  double  pneumonia 
observed  by  the  writer  30  were  fatal  and  25  recovered;  and  here  it  is 
observable  that  only  one  patient  above  forty  recovered. 

To  sum  up: — secondary  pneumonia  is  much  moi'e  dangerous  than  pri- 
mary ;  with  primary  pneumonia  the  danger  increases  with  the  patient's  age 
and  with  the  extent  of  lung  involved;  and  in  all  cases  intemperance  adds 
greatly  to  the  danger. 

Treatment. — Pneumonia  has  been  the  battle-field  of  therapeutics  as  well 
as  of  pathology  since  it  Avas  described  clinically  by  Laennec  and  anatomi- 
cally by  Rokitansky. 

From  1820  to  1840  antiphlogistic  treatment  was  vigorously  applied  to 
this,  the  typically  sthenic  inflammation  in  a  young  and  healthy  subject. 
In  France  especially  la  saignee  coux)  sur  coup  was  practised  in  the  hope 
and  belief  of  "  jugulating "  the  disease.  In  England  twenty  ounces  of 
blood  and  moi"e  were  often  abstracted  from  the  arm,  time  after  time,  or  the 
patient  was  bled  in  the  recumbent  posture,  so  as  to  obtain  a  larger  flow 
before  syncope  occurred.  Any  failm-e  was  ascribed  to  want  of  early  and 
bold  venesection. 

Mercury,  usually  in  the  form  of  calomel,  and  combined  with  opium,  Avas. 
given  as  a  necessary  adjunct  to  venesection,  particularly  in  England.  Anti- 
mony was  often  conjoined  with  mercurials,  and  in  Italy  it  was  given  in 
large  and  nauseating  doses  as  a  specific  remedy  for  pneumonia. 

A  great  revulsion  of  practice  occurred  in  this  countr}^  in  the  sixth 
decade  of  the  last  centmy  against  "  antiphlogistic  "  and  in  favour  of  "  corro- 
borant"  treatment  of  inflammations,  and  of  acute  diseases  generally. 
Wine  and  brandy,  often  in  "  heroic  "  doses,  were  prescribed  in  pneumonia 
under  the  influence  of  the  late  Dr  Todd. 

In  Germany  Skoda,  then  at  the  head  of  the  Viennese  school,  had  learned 
to  distrust  large  and  systematic  depletion,  although  he  still  bled  in  the- 
earlier  stages  of  pneumonia,  and  believed  in  the  power  of  drugs  to  de- 
fibrinate  the  blood  and  cut  short  the  disease.  There  was  a  remarkable 
contrast  between  the  treatment  of  pneumonia  in  his  w^ards,  as  witnessed  by 
the  writer  in  the  year  1865,  and  in  those  of  Bouilland  during  the  preceding 
Avinter,  where  repeated  bleeding  was  still  the  rule.  At  the  same  time  cases 
of  pneumonia  Avere  being  "  cured  "  at  the  Homceopathic  Hospital  in  Yienna 
by  infinitesimal  doses  of  useless  drugs. 

Meantime  some  physicians,  among  Avhom  Hughes  Bennett  of  Edinburgh 
and  Austin  Flint  of  Philadelphia  deserve  the  foremost  place,  had  been 
observing  the  natural  history  of  pneumonia,  and  had  found  that,  at  least 
in  young  and  "temperate  patients,  its  danger  had  been  much  over-estimated, 
that  it  tended  to  recovery  after  a  week's  duration,  and  that  neither  bleed- 
ing, nor  mercury,  nor  antimony,  nor  alcohol  was  necessary  in  favourable 
cases,  or  could  be  depended  on  to  save  life  in  unfavourable  ones. 

For  many  years  past  the  treatment  of  pneumonia  in  England  has  been 
on  the  same  plan  as  that  of  typhus,  enteric  fever,  or  scarlatina— expectant, 
not  in  the  sense  of  doing  nothing  for  the  patient,  but  of  putting  hun  in  the 
best  circumstances  for  recovery  when  the  malady  has  run  its  course,  and 
watching  meantime  for  any  unfavourable  symptom,  so  as  to  meet  it  wheit 
it  appears. 
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Of  late,  however,  it  has  -been  asserted  by  some  German  physicians  that 
better  results  can  be  obtained  by  vigorous  antipyretic  treatment,  like  that 
which  has  been  described  in  the  chapter  on  enteric  fever.    At  Basle  cold 
baths  have  been  used  whenever  the  temperature  rose  a  little  above  102° 
Fahr.    Jiirgensen  advised  that  104°  should  be  the  point  at  which  baths 
should  be  systematically  employed ;  while  for  patients  whose  temperature 
ranges  at  from  101°  to  103°  he  merely  oi'dei-ed  a  tepid  bath  in  the  moniing, 
so  as  to  increase  the  normal  remission  during  the  early  part  of  the  day. 
He  also  administered  quinine  in  doses  of  thirty  grains  at  intervals  of  forty- 
eight  hours.    The  theoretical  basis  of  this  practice  is  that  the  great 
j  danger  of  pnemnonia  is  failure  of  the  heart,  as  the  result  of  the  combined 
r  action  of  pyrexia  and  disturbance  of  the  pulmonary  circulation.    In  proof 
!  of  its  efficacy  Jiirgensen  adduced  a  tabulated  statement  of  the  fatal  cases 
■  that  occurred  in  his  practice,  showng  that  scarcely  any  of  his  patients  died 
except  such  as  had  some  dangerous  complication.    He  prescribed  wine  as  a 
stimulant  to  the  heart  before  each  cold  bath  •  and  when  signs  of  syncope 
appeared,  he  gave  alcohol  freely,  as  well  as  camphor  and  musk. 

Few  English  physicians,  however,  believe  that  pneumonia  can  be  jugu- 
lated by  cold  baths  any  more  than  by  bleeding,  or  that  moderate  pyrexia 
is  so  injurious  that  it  must  be  persistently  attacked.  Even  if  cold  baths 
are  harmless,  there  is  reason  tb  believe  that  antipyretic  drugs  are  as  liable 
to  do  mischief  as  the  antiphlogistic  treatment  which  they  now  supersede. 
A  careful  trial  of  antipyrin  in  a  series  of  cases  of  acute  pneumonia  led  the 
late  Dr  Botkin,  of  St  Petersburg,  to  the  candid  avowal  that  it  was  doubtful 
if  it  evei*  did  good,  and  certain  that  it  often  did  harm. 

The  present  writer  has  more  than  once  employed  venesection  in  what 
seemed  a  suitable  case  without  preventing  death ;  has  used  cold  baths  to 
check  pyrexia  without  doing  any  harm,  but  with  doubtful  effect  on  the 
course  of  the  disease ;  has  given  aconite  from  the  beginning  without  in  the 
least  altering  the  rise  of  temperature  or  averting  serious  complications,  and 
has  seen  quinine,  antimony,  wine,  and  brandy,  all  in  turn  prove  useless  to 
check  the  progress  of  the  disease. 

The  rationally  expectant  treatment  of  pnemnonia,  as  generally  carried 
on  in  hospitals  and  in  private  practice  in  London,  is  somewhat  as  follows. 
On  the  first  rigor  and  rise  in  temperatm-e  the  patient  is  put  to  bed,  kept 
undisturbed,  and  his  strength  husbanded.  The  worst  cases  are  those  in 
■which  the  patient  has  kept  up  during  the  first  day  of  illness,  or  when  some 
unhappy  street  outcast  has  walked  about  with  the  disease  upon  him  until 
brought  exhausted  to  a  hospital. 

The  room  must  be  kept  comfortably  warm.  The  patient  must  not  talk, 
and  must  not  sit  up  in  bed.  A  single  calomel  purge  does  no  harm,  and  has 
the  advantage  of  preventing  the  exhibition  of  physic  afterwards,  when  the 
patient  is  less  able  to  bear  its  effects. 

The  diet  should  consist  of  beef-tea,  milk,  and  aiTowroot  or  gruel,  with 
tea,  fruit,  jelly  or  ice,  if  desired,  and  a  free  supply  of  water,  effervescing 
drinks,  or  any  harmless  form  of  diluent.  A  cup  of  tea  is  harmless  and 
refreshing,  and  strong  coffee  is  sometimes  a  useful  stimulant.  Nitre, 
citrate  of  potash,  or  acetate  of  ammonia  are  usually  prescribed,  and  pro- 
bably are  of  real  service  as  diuretics,  and  by  promoting  the  solution  and 
excretion  of  inflammatory  products  towards  the  close  of  the  disease ;  but 
they  need  not  be  insisted  on  if  (even  when  suitably  disguised)  they  are 
refused  by  a  child.  J       h        j  j 
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When  jjleuritic  pain  is  present,  it  may  often  be  relieved  by  poultices,  a 
mustard  plaster,  or,  according  to  some  authorities,  by  a  blister ;  but  in 
really  severe  pain  nothing  gives  so  rapid  and  complete  relief  as  a  few  leeches. 
In  aged  or  feeble  jjatients  we  must  tmst  to  hot  applications  and  morphia 
injections.  When  cough  and  expectoration  are  difficult,  ipecacuanha  with 
paregoric  and  squills  is  indicated.  If  there  is  continued  want  of  sleep,  ten 
grains  of  Dover's  jDowder  is  probably  the  most  efficient  remedy,  and  mere 
symptomatic  albuminuria  does  not  counter-indicate  it.  If,  however,  there 
is  any  doubt  as  to  the  efficiency  of  the  kidneys,  it  is  safer  to  give  chloral 
hydrate  or  hyoscyamine. 

If  the  temperature  rises  over  104°  in  the  case  of  an  adult,  cold  sponging 
should  be  employed ;  and  if  this  is  ineffectual,  and  delirium  is  present, 
Leiter's  coils,  or  the  wet  pack,  or  ice-bags  under  the  armpits  are  probably 
safer  than  the  cold  bath.  Nevertheless,  if  the  heart  is  sound  and  the 
patient  young,  a  bath  may  be  used.  Dr  Lees  published  some  good  results 
of  treatment  with  ice-bags  in  the  '  Lancet,'  vol.  ii,  for  1889,  and  Dr  Goodhart 
recorded  his  own  experience  of  the  treatment  of  pneumonia  by  cold  appli- 
cations in  the  '  Guy's  Hospital  Reports  '  for  the  same  year. 

If  cyanosis  appears,  with  signs  of  dilatation  of  the  right  side  of  the 
beart — a  small,  frequent,  and  feeble  pulse,  epigastric  pulsation,  distended 
and  pulsating  jugular  veins — the  abstraction  of  six,  eight,  or  even  ten 
ounces  of  blood  from  the  arm  will  relieve  the  pressing  symptoms  and 
perhaps  do  permanent  good.  Wet  or  dry  cupping  between  the  shoulders 
is  generally  less  effectual. 

In  the  case  of  children,  writes  Dr  Eustace  Smith,  where  there  is  great 
dyspnoea  and  threatened  cardiac  failure  from  over-distension  of  the  right 
side  of  the  heart,  life  may  often  be  saved  by  taking  one,  two,  or  more 
ounces  of  blood  from  the  arm,  according  to  the  age  of  the  patient.  ^  "  I 
can  look  back,"  he  continues,  "to  some  fatal  cases  which  I  now  believe 
mio-ht  have  been  saved  had  I  had  the  courage  to  relieve  the  labouring  heart 
by  judicious  removal  of  blood." 

The  greatest  danger  in  pneumonia  is  not  from  the  fever  nor  from  the 
pulmonary  obstruction— it  is  from  failure  of  the  heart.  To  meet  this, 
digitalis  may  be  given  with  ad.vantage,  but  it  is  less  effectual  than  m  cases 
of  valvular  disease,  partly  from  the  pyrexia,  and  partly  from  the  degenera- 
tion of  the  heart  muscle.  Digitalis  in  large  doses  has  been  strongly  recom- 
mended by  Dr  P6tresco  of  Bucharest,  and  the  slowing  of  the  pulse  showed  • 
that  the  drug  was  genuine.  His  results  are  remarkable,  and  the  practice 
deserves  further  trial.  Ammonia,  with  or  without  senega,  ether,  and  Hoff- 
mann's anodyne  (Sp.  J^theris  co.)  are  all  valuable  drugs.  But  the  most 
important  means  of  meeting  either  an  obstructed  pulmonary  circulation  or 
a  directly  failing  left  ventricle  are,  first,  the  subcutaneous  injection  of 
strychnia ;  and  secondly,  brandy  in  measured  doses,  but  increased  if  neces- 
sary up  to  ten  or  twelve  ounces  in  the  day.  Children  and  young  adults 
seldom  need  it,  but  there  are  few  patients  above  forty,  and  probably  none 
above  fifty,  who  do  not  require  stimulants  in  larger  or  smaller  quantities 
from  very  early  in  the  disease.  Sometimes  port  ^^'f f  7^^^^"\P"-^ V'^^*^ 
better  than  brandy;  the  kind  of  stimulant  may  be  "  ^yj^^^^'^^^^^^^ 
feelings,  but  the  quantity  and  frequency  must  depend  on  the  state  of  the 
nulse  and  the  first  sound  of  the  heart. 

After  the  temperature  has  fallen,  unless  empyema  tollo.vs.  the  con- 
valescence of  a  pneumonic  patient  is  uninterrupted.    He  may  be  allowed  to 
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eat  as  his  appetite  returns,  and  to  go  abroad  when  he  feels  able  to.  There 
is  no  danger  of  phthisis  or  other  chronic  affections  following.  In  this  re- 
spect it  resembles  typhus,  and  differs  Avidely  from  enterica,  as  also  from 
pleurisy  and  from  broncho-pneumonia. 

If,  as  most  pathologists  believe,  jDneumonia  is  a  specific  fever  due  to 
the  Pneumococcus  lanceolatus  above  described  (p.  15),  it  is  natural  to  hope 
for  effectual  specific  treatment  either  by  inoculation  with  an  attenuated 
cultivation  of  this  microbe,  as  in  the  case  of  variola  and  hydrophobia,  or 
more  probably  by  injection  of  antipneumonic  serum  from  animals  rendered 
gradually  immune  by  previous  injection,  as  in  the  case  of  diphtheria.  Drs 
G.  and  F.  Klemperer  have  prepared  such  serum,  and  used  it  in  Germany, 
and  Dr  Washbourn  has  done  the  same  in  England.  The  wi-iter  has  used 
this  plan  of  treatment  in  several  cases,  but  with  inconclusive  results.  When 
the  attack  has  been  slight,  the  patient's  recovery  may  have  been  indepen- 
dent of  the  remedy;  when  it  has  been  severe,  his  death  may  have  beea 
inevitable  under  any  treatment.  It  does  not  appear  as  yet  that  others 
have  more  decisive  results  to  rejiort  on  a  large  number  of  cases.  My  col- 
league, Dr  Pitt,  has  recently  tried  a  serum  prepared  by  Dr  Pane,  of  Naples, 
who  has  had  some  success  with  it  in  that  city ;  but  its  use  in  Guy's  Hos- 
pital has  not  been  followed  by  decisive  results  at  present. 

Secondary  forms  of  pneumonia. — We  have  seen  how  the  course  of 
pneumonia  differs  according  to  the  age  and  habits  of  the  patient,  and 
according  as  the  heart  and  the  kidneys  are  healthy  or  the  reverse.  Another 
important  practical  distinction  is  between  primary  pneumonia,  with  or 
without  complications,  and  pneumonia  secondary  to  other  diseases. 

The  anatomy  of  secondaiy  pneumonia  is  the  same  as  that  above  de- 
scribed, but  its  symptoms  are  much  more  obscure ;  so  that  for  its  recog- 
nition we  must  depend  on  a  moderate  rise  of  temperature,  increased  rapidity 
of  breathing,  slightly  blood-stained  sputa,  and  physical  signs — which  must 
be  sought  for.  Its  prognosis  is  much  more  imfavourable  than  that  of 
primary  cases,  and  it  usually  brings  about  a  fatal  issue  in  the  fevers  and 
chronic  diseases  in  which  is  occurs. 

In  rheumatic  fever  pneumonia  is  not  common,  but  when  it  occurs  it  is 
a  very  grave  complication. 

In  the  course  of  Briglit^s  disease,  pneumonia  is  less  common  than  inflam- 
matory oedema,  but  when  it  occurs  it  is  very  apt  to  be  fatal. 

In  disease  of  the  heart  pneumonia  may  follow  pulmonary  haemorrhage 
— a  condition  in  which  the  air-vesicles  are  filled  with  blood,  and  a  patch  of 
lung  becomes  solid,  and  dark  red  on  section.  Hepatisation  often  takes 
place  around  the  wedge-shaped  mass  of  solid  lung,  but  it  does  not  spread 
far,  and  the  symptoms  are  not  severe. 

In  diabetes,  pneumonia  is  a  very  fatal  complication.  It  often  comes  on 
in  the  latter  stages  of  the  disease,  and  passes  rapidly  into  grey  hepatisation, 
with  a  lower  temperature  than  usual. 

Alcoholic  pneumonia,  or  that  which  is  found  associated  with  delirium 
tremens,  is  peculiarly  prone  to  a  rapid  and  fatal  issue. 

In  typhus,  enterica,  and  other  fevers  ordinary  lobar  pneumonia  may 
occur ;  but  far  more  frequently  a  condition  of  the  lungs  is  recognised  during 
life,  and  verified  after  death,  which  has  been  called  "  typhoid  pneumonia," 
or,  more  properly,  hypostatic  hroncho-ijneiimonia.  with  congestion.  It  is 
found  occupying  not  the  bases,  but  the  backs  of  the  lungs — the  lowest  part 
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as  the  patient  lies  in  bed ;  it  almost  always  affects  both  lungs  more  or  less  ; 
it  is  not  continuous,  but  consists  of  patches  of  airless  granular  tissue,  includ- 
ing several  lobules,  and  surrounded  by  congested  and  ccdematous  but 
crepitant  lung  (cf.  vol.  i,  p.  120).  The  pneumonia  is  of  the  catarrhal  kind, 
not  massive  hepatisation.  It  is  not  accompanied  by  the  high  temperature 
of  primary  pneumonia  nor  by  its  other  striking  characters,  and  yields  im- 
perfect resonance  rather  than  dulness,  toneless  or  subcrepitant  rales  rather 
than  true  pneumonic  crepitation.  When  recognised,  it  shows  prostration  in 
general,  and  weakness  of  the  cardiac  muscle  in  particular,  and  calls  for 
ammonia  and  for  brandy.* 

Inftammatory  oedema  and  acute  pulmonary  congestion. — Dropsy  of  the 
lung  is  not  infrequent  in  the  course  of  Bright's  disease ;  and  like  cedema  of 
the  glottis,  it  is  probably  always  in  some  degree  inflammatory.  But  apart 
from  these  cases  there  is  an  oedematous  inflammation  of  the  lungs  -which 
comes  on  suddenly,  either  in  the  course  of  acute  nephritis  or  pneumonia,  or 
occasionally  without  previous  disease.  It  has  been  described  as  acute  pul- 
monary congestion,  and  may  or  may  not  be  identical  with  the  first  stage  of 
hepatisation  (p.  9).  A  case  is  narrated  by  Hertz  in  '  Ziemssen's  Hand- 
buch,'  and  another  by  Dr  Leuf  in  the  '  American  Journal  of  Medical 
Science,'  January,  1885.  Such  marked  and  severe  cases  are  rare,  but  many 
intelligent  observers  believe  that  "  active  congestion  "  of  the  lungs,  distinct 
from  pneumonia  and  from  tuberculosis,  is  a  real  and  separate  disease.  In 
France  it  is  knowTi  as  "  maladie  de  Woillez."t 

Chronic  lobar  'pneumonia. — We  have  seen  that  one  peculiai-ity  of  acute 
pneumonia  is  that,  when  the  patient  recovers,  the  hepatised  lung  soon  clears 
up  completely,  and  the  tissue  retains  no  trace  of  the  process  it  has  passed 
through.  To  this,  as  to  every  pathological  rule,  there  are  occasional  excep- 
tions :  — abscess  following  pneumonia  is  so  rare  that  its  very  existence  is 
doubtful ;  gangrene  only  ensues  imder  special  conditions,  which  will  be 
discussed  further  on;  and  phthisis  does  not  originate  in  acute  lobar  pneu- 
monia. But  Addison  described  certain  very  rare  cases  in  which,  after  an 
illness  of  a  few  weeks,  with  evidence  of  pnemnonic  consolidation,  the  patient 
dies,  and  the  lung  is  found  uniformly  "  albiuninised."  The  section  is  not 
soft,  lacerable,  and  granular,  as  in  acute  grey  hepatisation,  but  smooth, 
solid,  and  tough.  The  alveoli  are  full  of  fibrillated  lymph,  and  the  exuda- 
tion cells  may  have  begim  to  be  granular  and  fatty.  It  is  a  condition  of 
the  lung  very  liable  to  break  down,  and  thus  lead  to  rapid  phthisis ;  on  the 
other  hand,  it  is  a  condition  from  which  recovery  may  take  place,  and  the 
lung  be  completely  restored. 

Wilks  and  Moxon,  after  quoting  this  aocovmt,  continue,  "  That  there  is 
a  chronic  pneumonia  of  such  a  kind  can  scarcely  be  denied  when  it  is 
remembered  for  how  long  a  time  all  the  signs  of  consolidation  may  endure, 
and  then  a  complete  restoration  take  place.  We  must  therefore  believe 
that  there  is  a  true  chronic  pneumonia,  whose  origin  is  an  ordinary  inflam- 
mation and  exudation  into  the  alveoli,  and  whose  appearance  is  best  de- 
noted by  the  terra  '  uniform  albuminous  induration.' 

*  It  is  in  this  sense  of  hypostatic  congestion  thiit  Arbutluiot's  dictum  applies:  "A 
peripneuniony  is  the  last  fatal  symptom  of  every  disease,  for  nobody  dies  without  a  stag- 
nation  of  the  blood  in  the  lungs "  ('  Of  Diet,'  chap.  iii).  ,    ,  ..  , 

t  See  on  this  subject  Hodgkin's  remarks  ('  Lectures  on  Morbid  Anatomy,  vol.  ii,  p.  l<iV»). 

X  'Pathological  Anatomy,'  p.  338.    Addison's  original  description  appeared  in  the 
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They  &dd,  however,  that  such  chronic  pneumonia  may  be  of  the  lobular 
■kind,  and  Addison  himself  said  that  this  condition  may  be  limited  to  one 
or  a  few  lobules  only;  so  that  it  may  perhaps  be  doubted  whether  this 
"  least  frequent  of  the  permanent  pneumonic  indurations  of  the  lung  "  is 
not,  after  all,  an  unusually  extensive  catai-rhal  pneumonia,  which  may  clear 
up  or  go  on  to  cirrhosis,  or  if  tuberculous  in  origin,  end  in  phthisis. 

Broncho-pneumonia.* — In  young  children,  acute  bronchitis  affecting  the 
smaller  bronchial  tubes  is  often  accompanied  by  inflammation  of  the  pul- 
monaiy  alveoli,  usually  of  both  lungs.  Ziemssen,  out  of  ninety-eight  cases, 
found  that  sixty-seven — and  Steffen,  out  of  seventy-two  cases,  found  that 
fifty-two — occurred  in  patients  imder  three  years  old. 

JEtiology. — In  many  instances  broncho-pneumonia  is  secondary  to  some 
infective  disease.  Measles  and  Avhooping-cough  furnish  by  far  the  largest 
number  of  cases ;  and,  it  may  follow  diphtheria,  influenza,  smallpox,  or 
scarlet  fever.  Liability  to  broncho-pneumonia,  as  a  complication  of  bron- 
chitis, is  greatly  increased  by  the  impure  air  of  close  rooms ;  and  we  may 
trace  the  greater  frequency  of  the  affection  in  winter  to  defect  of  ventilation 
rather  than  directly  to  inclemency  of  season.  It  is  probable  that  rickets 
renders  a  child  more  apt  to  become  affected  with  broncho-pneumonia  if  it 
is  attacked  with  bronchitis.  In  the  '  Guy's  Hosp.  Rep.'  for  1860,  Wilks 
showed  that  broncho-pneumonia  is  a  common  cause  of  death  in  children 
suffering  from  severe  burns. 

As  to  the  origin  of  the  exceptional  cases  when  broncho-pneumonia  like 
that  of  infants  occurs  in  adults,  very  little  is  known.  The  following  cases 
recorded  by  Dr  Fagge  seem  to  have  been  septic  in  origin. 

A  woman,  aged  thirty,  having  miscarried  eight  days  hefore,  was  attacked  with  shivering 
and  headache,  and  died  after  an  illness  that  lasted  ten  days. 

A  man,  aged  twenty-five,  of  dissipated  hahits,  who  was  said  to  have  been  under  a  course 
of  mercurial  treatment  for  syphilis,  received  a  blow  on  the  nose  while  he  was  drunken; 
this  was  followed  by  epistaxis,  which  continued  until  the  nares  were  plugged.  The  mucous 
membrane  then  suppurated  profusely,  the  discharge  being  very  foetid;  and  he  sank  and 
died  at  the  end  of  a  week. 

A  third  case  was  that  of  a  man  aged  twenty-eight,  a  singer  at  a  music-hall.  He  had  a 
fall  from  a  cart,  and  this  led  to  an  illness  which  proved  fatal  in  three  weeks.  At  first  he 
tried  to  go  on  with  his  singing,  but  he  was  soon  obliged  to  give  it  up.  When  admitted, 
shortly  before  his  death,  he  was  already  comatose. 

In  this  instance  some  of  the  patches  showed  central  sloughs,  but  in  the  reports  of  the 
two  other  cases  it  is  expressly  stated  that  the  appearances  were  identical  with  those  that 
are  commonly  seen  in  children.  It  seems  probable  that  in  the  second  case  the  inflammation 
was  set  up  by  the  inhalation  of  foetid  pus  from  the  nasal  cavities  into  the  air-passages. 

We  must  of  course  exclude  cases  of  broncho-pneumonia  dependent  on 
the  micrococci  of  suppuration  (pyaemic),  or  the  bacillus  of  tubercle,  or  on 
the  entrance  of  food  or  other  putrescible  material  leading  to  gangrene. 

Breathing  irritant  gases,  especially  chlorine,  sometimes  sets  up  intense 
•bi'oncho-pneumonia.  It  is  not  improbable  that  the  immediate  cause  of  the 
ordinary  broncho-pneumonia  of  children  is  the  entrance  into  the  alveoli  of 
inflammatory  products  formed  in  the  smaller  tubes,  as  the  result  of  violent 
inspiratory  efforts. 

Broncho-pneumonia  is  not  infrequent  in  extreme  old  age,  and  it  often 
ends  the  life  of  those  who  have  long  laboured  under  senile  bronchial  catarrh. 

'Guy's  Hospital  Reports'  for  1843,  and  will  be  found  in  the  volume  of  his  collected  papers 
published  by  the  New  Sydenham  Society,  p.  27. 

*  Siinontjms. — Catarrhal  pneumonia — Ijobular  pneumonia — Pulmonary  catarrh. 
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Indeed  it  is  probably  identiciil  with  much  of  what  is  still  called  "  ca.nllai  r 
bronchitis.  '■ 

GUnical  coi.rse.-The  presence  of  pulmonary  catarrh,  in  addition  to 
the  acute  bronchitis  which  precedes  and  gives  origin  to  it,  is  usually  rather 
interred  than  proved.  Physical  examination  of  the  chest  often  hdps  but 
httle.  If  several  lobules  side  by  side  beneath  the  pleura  are  consolidated 
there  may  be  impairment  of  resonance  (or  even  dulness)  on  percussion,  bron- 
chial breathing  and  bronchophony,  the  latter  being  especially  obvious  when 
the  patient,  if  a  child,  is  crying ;  moreover  the  bronchitic  rales  may  become 
consonating  m  quality.  Sometimes  a  crepitating  rale  is  heard,  like  that  of 
acute  pneumonia,  but  coarser,  and  audible  during  expiration  as  well  asi 
inspiration. 

Nor,  again,  is  broncho-pneumonia  attended  by  very  marked  symptoms. 
A  sudden  rise  of  temperatm-e  may  indicate  its  supervention  in  the  course 
of  acute  bl-onchitis,  if  the  pja-exia  has  previously  been  moderate.  But  the 
thermometer  may  indicate  104°  or  even  higher  in  a  child  affected  with 
bronchitis,  independently  of  any  complication  (vol.  i,  p.  1053). 

Jiirgensen  says  that  broncho-pneumonia — as,  for  example,  after  measles 
—may  be  accompanied  Avith  a  temperature  of  105-8°,  with  scarcely  any 
remissions.  In  fatal  cases  the  temperature  sometimes  rises  before  death, 
and  may  reach  107°  or  108° ;  but  sometkaes  it  falls  below  normal.  The- 
pulse  is  often  extremely  rapid,  so  that  it  cannot  be  counted  at  the  wrist : 
but  in  children  a  pulse  rate  of  150  to  200  is  not  incompatible  with  recovery. 
It  is  surprising,  too,  how  hurried  the  breathing  may  be  in  cases  which  ulti- 
mately do  well.  What  is  really  alarming  is  for  the  pulse  to  be  feeble  and 
"  running."  When  the  disease  ends  in  recovery,  the  pyrexia  and  the  other 
symptoms  gradually  subside  {Lysis) ;  there  is  never  a  sudden  fall  of  tem- 
perature (crisis). 

Herpes  on  the  lips  seldom  accompanies  pulmonary  catarrh.  Albu- 
minuria and  diarrhoea  are  not  infrequent.  Often  with  the  supervention  of 
broncho-pneumonia  the  cough  from  which  the  patient  had  been  suffering 
ceases,  or  becomes  less  loud  and  shorter.  UsuaHy  no  expectoration  makes- 
its  api^earance.  There  is  extreme  restlessness,  the  child  tossing  about  in 
bed,  and  asking  to  be  taken  up  by  its  nurse  and  shifted  in  position  every 
few  minutes.  The  breathing  is  often  shallow,  and  the  face  and  lips  are  apt 
to  become  pale,  with  perhaps  a  livid  blush  upon  the  cheeks.  There  is  on 
the  whole  more  dysjjncEa  and  distress  than  in  cases  of  lobar  pneumonia  in 
children. 

Anatomy. — When  pneumonic  hepatisation  has  arisen  by  extension  from 
the  bronchial  tubes  it  is  not  found  in  large  continuous  areas,  but  in  scattered" 
patches  throughout  both  lungs  ;  it  is  very  seldom  confined  to  one.  These 
patches  are  more  or  less  rounded  in  form ;  they  are  usually  of  about  the 
size  of  peas,  but  sometimes  may  be  larger.  They  are  reddish  brown  in 
colour,  or  more  or  less  grey,  or  greyish  yellow,  according  to  the  stage  to- 
which  the  inflammation  has  advanced.  As  seen  upon  the  cut  surface  of  the 
lung,  they  appear  slightly  raised  above  the  rest  of  the  parenchyma.  They 
have  a  dull,  lustreless  appearance,  and  are  granular  on  section,  but  the 
granulations  are  less  obvious  than  in  the  red  hepatisation  of  lobar  pneu- 
monia. The  substance  of  the  patches  is  soft  and  friable,  and  when  squeezed 
they  emit  a  more  or  less  opaque  fluid.  They  are  sometimes  so  closely  col- 
lected together  in  part  of  a  lung  that  a  continuous  area  may  seem  to  be 
consolidated ;  but  even  then  the  lobular  markings  can  be  distinguished,  and 
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the  cut  surface  has  not  that  even  and  uniform  apjoearance  which  charac- 
terises true  lobar  hepatisation. 

Many  lobules  are  found  collapsed,  smooth,  airless,  and  depressed  below 
the  surface  without  any  granular  appearance.  This  lobular  carnification 
was  formerly  confounded  with  lobular  hepatisation.  The  conditions  are  dis- 
tinct in  oi-igin  and  nature,  but  they  often  exist  together  (cf.  vol.  i,  p.  1056). 

Vesicuhu-  pneumonia  was  a  name  used  by  Stokes,  and  applies  to  the  first 
stage  of  pulmonary  catarrh.  In  all  jDrobability  it  soon  becomes  lobular,, 
but  occasionally  it  may  be  seen  after  death  as  a  series  of  minute  dots  over 
the  cut  surface  of  a  lung,  too  small  for  lobules,  though  too  large  for  single- 
vesicles,  and  these  are  found  to  contain  catarrhal  products.  The  same' 
appearance  to  the  naked  eye  may,  however,  be  produced  by  cross-section  of 
small  bronchial  tubes,  each  suiTOunded  with  peribronchial  inflammation. 

Pleurisy  is  often  associated  with  pulmonary  catarrh,  though  not  sa 
constantly  as  with  pneumonia.  A  thin  layer  of  lymph  may  be  seen  over 
any  patches  that  happen  to  lie  just  beneath  the  jDleura.  Indeed,  both  at 
the  bedside  and  in  the  deadhouse  it  is  a  fact  that,  altogether  apart  from  the 
presence  of  pneumonia,  lobular  or  lobar,  pleurisy  is  a  far  from  infrequent 
compHcation  of  bronchitis ;  in  adults  affected  with  bronchial  inflammation  a 
pleuritic  friction-sound  may  often  be  detected  if  it  is  listened  for. 

Histologically,  the  morbid  jjrocess  in  broncho-pneumonia  is  a  catarrhal 
inflammation;  that  is  to  say,  the  cells  Avhich  fill  the  affected  alveoli  are 
many  of  them  epithelial  in  character,  large,  of  irregular  shapes,  with  bol(J 
nuclei.  With  them  are  found  leucocytes  and  mucus,  but  neither  blood- 
discs  nor  fibrin.  Probably  the  seat  of  the  disease  is  the  intra-lobular  air- 
passages,  and  the  contents  of  the  vesicles  have  been  carried  thence. 

In  the  air-vesicles  and  smallest  bronchioles  may  be  found  various 
microbes,  streptococci,  staphylococci,  and  sometimes  an  encapsuled  diplo- 
coccus.    But  none  of  them  are  constant,  and  probably  none  are  specific. 

In  some  cases  the  inflammation  appears  to  spread  to  the  connective 
tissue  by  which  the  pulmonary  lobules  are  united  together.  Jiirgensen 
speaks  of  "  thick  whitish-grey  bands,  Avhich  are  seen  crossing  one  another 
upon  the  cut  surface  of  the  organ."  In  1878  a  well-marked  instance  occurred 
in  a  child  aged  three,  M^ho  died  in  Guy's  Hospital  after  an  illness  of  five 
weeks,  which  perhaps  began  in  whooping-cough.  The  left  lung  contained 
many  patches  of  broncho-pneumonia,  and  the  right  was  almost  entirely  con- 
solidated. Its  tissue,  however,  felt  hard,  and  the  fibrous  tissue  had 
obviously  undergone  a  great  increase.  Such  cases  seem  to  afford  an  ex- 
planation of  an  appearance  not  infrequently  seen  in  autopsies,  marbling  of 
a  part  or  the  whole  of  a  lung  by  fibrous  bands  which  intersect  one  another 
and  divide  it  up  into  irregular  areas.  This  condition  in  an  adult  is  often 
regarded  as  early  cirrhosis ;  but  it  is  probably  sometimes  the  residue  of  a 
former  attack  of  pulmonary  catarrh. 

Diagnosis. — Broncho-pneumonia  sometimes  gives  rise  to  cerebral  sym- 
ptoms like  those  oi  tuberculous  meningitis.  Delirium,  coma,  retraction  of 
the  occiput,  vomiting,  strabismus,  convulsions,  may  each  appear  in  these 
cases. 

Another  difficulty  is  to  distinguish  pulmonary  catarrh  from  acute  tuber- 
culosis of  the  lung  ;  or,  rather,  to  determine  whether  a  condition  of  broncho- 
pneumonia is  idiopathic  or  produced  by  the  invasion  of  the  tubercle 
bacillus. 

Broncho-pneumonia  in  children  may  be  mistaken  for  enteric  fever.  Rose 
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spots  are  not  constant  in  children;  cliai-rhoea  is  frequent  in  broncho- 
pneumonia, and  often  absent  in  enterica ;  but  a  full  abdomen  and  a  swollen 
spleen  point  to  the  latter,  and  the  curve  of  temperature,  with  its  relation 
to  the  respiration,  will  generally  decide  the  question. 

Perhaps  the  most  frequent  difficulty  is  to  decide  between  pleuritic  effu- 
sion— ^that  is,  as  a  rule,  in  a  child,  between  empyema — and  pulmonary 
catarrh.  In  both  cases  there  is  cough,  dyspnoea,  dusky  face,  clublied  fingers, 
and  pyrexia.  In  both  cases  rales  and  rhonchi  may  be  heard,  and  more  or 
less  extensive  dulness  on  percussion.  Over  the  dull  space  tubular  breathing 
may  be  heard  in  each  case,  the  condition  of  tactile  fremitus  may  be  diffi- 
cult to  obtain,  and  the  vocal  resonance  may  be  absent.  In  this  more  than 
in  any  other  state  of  the  lungs  is  it  allowable  to  depend  on  the  aspirating 
needle  to  decide  a  point  of  great  practical  importance,  where  the  utmost 
care  and  experience  in  physical  diagnosis  often  fails  to  decide  the  question. 

Prognosis. — The  ordinary  duration  of  broncho-pneumonia  is  about  a 
fortnight ;  but  sometimes  it  runs  on  for  three  or  four  Aveeks  or  even  longer. 
It  may  destroy  life  very  rapidly — ^within  a  few  days,  or  even  in  twenty-four 
hours ;  but  sometimes  death  occurs  with  extreme  wasting,  after  all  acute 
symptoms  have  passed  off.  The  disease  is  said  to  be  fatal  in  from  half  to 
two  thirds  of  the  cases  ;  but  when  consecutive  to  measles  the  risk  is  smaller 
than  this.  Convulsions  are  of  bad  omen.  Very  young  infants  are  far  more 
likely  to  die  than  older  children ;  and  the  prognosis  is  also  more  serious  in 
those  who  are  ill-fed  or  rachitic.  In  children  it  is  far  more  dangerous  a 
disease  than  lobar  pneumonia.  Of  forty-five  cases  of  acute  broncho- 
pneumonia in  children,  recorded  by  Dr  Goodhart,  twentj^  were  fatal. 

Treatment. — Emetics  do  good  service  in  the  first  few  days ;  afterwards 
they  are  too  depressing.  Expectorants  are  useful,  but  opium  must  be 
avoided.  The  ammonia  and  senega  mixture  is  almost  always  valuable  ;  and 
sweetened  with  glycerine  or  treacle  or  syrup  of  tolu  it  Avill  be  taken  by 
children  as  well  as  other  medicines.  Dr  Eustace  Smith  recommends  dry 
cupping  of  the  back  in  bad  cases.  Diarrhoea  should  be  checked  by  chalk 
powder.  Stimulants  are  almost  always  necessary — sweetened  brandy  and 
water,  or  the  egg-and-brandy  mixture  in  half-drachm  doses. 

During  convalescence,  which  is  often  long  and  tedious — contrasting  with 
that  of  lobar  pneumonia — qviinine  and  iron  are  indicated,  with  cod-liver 
oil.  It  is  desirable  to  remove  the  child  to  the  seaside  as  soon  as  practicable, 
and  to  have  it  as  much  as  possible  in  the  open  air. 

When  catarrhal  broncho-pneumonia  becomes  chronic,  the  lung  is  vei\v 
liable  to  tuberculous  infection.  This  is  the  ordinary  beginning  of  phthisis, 
and  will  be  discussed  in  a  future  chapter. 

Septic  2yneumonia. — The  term  "  lobular  pneumonia  "  has  been  applied 
to  the  suppurative  process  which  attacks  the  lungs  in  pyaemia.  It  is  lobular 
in  distribution,  but  is  neither  catarrhal,  caseous,  nor  fibrinous,  but  puru- 
lent; and  it  never  occurs  except  as  part  of  a  general  process  of  embolism 
and  septicaemia.  The  modern  doctrine  of  pyaemia  was  to  a  large  extent 
worked  out  by  Virchow  and  Cohnheim  in  the  case  of  the  pulmonary  circu- 
lation. 

When  pulmonary  embolism  is  non-infective,  it  produces  haemorrhage  by 
the  same  mechanism  as  in  the  case  of  the  brain ;  but  there  is  no  reason  to 
suppose  that  this  is  the  only  cause  of  so-called  pulmonary  "apoplexy." 
Under  extreme  congestion  from  obstruction  on  the  left  side  of  the  heart  the 
capillaries  of  the  alveoli  may  give  way ;  or  extravasation  may  occur  from 
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cbauo-es  in  the  vessels,  or  in  the  blood  itself,  as  in  cases  of  purpura  hsemor- 
rhao-ica.  When  the  embolus  is  infective  it  produces  intense  congestion,  and 
soon  after  suppurative  inflammation.  The  abscesses  (or  hsemorrhagic  con- 
gested patches)  are  multiple,  and  are  most  numerous  in  the  back  part  of 
the  lung,  and  generally  near  the  surface. 

The  symptoms  of  this  form  of  lobular  pneumonia  are  merged  in  those 
of  the  fatal  disease  of  which  it  is  a  part,  but  its  presence  may  be  suspected 
when  a  case  of  pyjemia  is  complicated  by  pain  and  other  signs  of  pleurisy, 
which  is  caused  by  an  abscess  reaching  the  surface  of  the  lung. 

Cirrhosis  of  the  Lung.* — This  term  was  first  applied  in  1838  by  Sir 
Dominic  Corrigan  to  an  affection  of  the  lung,  in  which  its  alveolar  structure 
is  replaced  by  a  fibrous  material  resembling  that  of  cirrhosis  of  the  liver 
('  Dublin  Journ.  of  Med.  Sci.,'  vol.  xiii,  p.  266).  He  described  the  dilated 
bronchi,  the  dark  grey  colour,  the  contraction,  which  he  compared  to  that 
of  a  scar  after  a  burn,  and. the  displacement  of  the  heart  and  liver;  and  he 
drew  a  clear  distinction  between  this  disease  and  phthisis. 

The  mere  excess  of  fibrous  tissue  in  the  lung  is  not  characteristic  of  any 
one  morbid  process.  The  condition  which  has  been  termed  "  fibroid 
phthisis  "  is  nothing  but  a  regressive  stage,  or  a  very  chronic  form,  of  a 
really  tubercular  process.  The  subject  will  again  come  before  us  when  we 
deal  with  phthisis  and  pneimaoconiosis. 

There  remain  cases  which  are  not  tubercular,  and  never  have  been. 
In  most  of  these,  while  only  one  lung  is  diseased  and  shrunken  into  a  hard, 
grey  mass,  the  other  one  is  often  joerfectly  free ;  whereas  in  ijhthisis,  long 
before  one  lung  is  destroyed,  the  other  becomes  involved  in  the  disease. 

Again,  in  Corrigan's  disease,  when  one  part  of  a  lung  is  affected  before 
the  rest,  it  is  usually  the  lower  lobe.  In  each  of  five  cases  of  double  cir- 
rhosis observed  at  Guy's  Hospital  the  bases  of  both  lungs  were  found  to 
have  undergone  cirrhosis ;  in  none  was  there  any  indication  of  the  presence 
of  tubercle.  These  cases  are  usually  complicated  by  pleuritic  adhesions  on 
the  affected  side,  and  often  by  bronchiectasis. 

Anatomy. — The  process  begins,  according  to  some  pathologists,  in  peri- 
bronchitis, which  spreads  from  the  smaller  tubes  to  the  elastic  tissue  sur- 
rounding the  alveoli ;  according  to  others,  in  a  chronic  inflammation  of 
the  subpleural  and  interlobular  connective  tissue.  Both  origins,  however, 
are  denied  by  others,  and  Wilks  and  Moxon  state  decidedly  that  the  pro- 
cess starts  in  the  walls  of  the  alveoli.  Of  cirrhosis  affecting  one  lung  only, 
with  thickened  pleura  and  dilated  tubes,  the  same  authors  say  that  sections 
•of  the  lung  show  not  only  fibrous  tissue  surrounding  the  bronchial  tubes 
and  blood-vessels,  but  also  thickening  of  the  air-sacs.  This  is  well  shown 
in  a  drawing  given  by  the  late  Dr  Coats,  of  Glasgow  (fig.  231),  in  which 
the  alveoli  are  represented  as  lined  with  large  nucleated  epithelioid  cells, 
quite  unlike  those  of  the  normal  lung — a  condition  also  represented  in  a 
drawing  by  Heschl,  reproduced  in  the  late  Dr  Wilson  Fox's  article  in 
'  Reynolds'  System,'  p.  765.  When  the  "  fibroid  "  (or  fibrous,  for  it  is  true 
connective  tissue)  degeneration  has  reached  its  full  development,  the  lung 
on  section  exhibits  large  tracts  of  iron-grey,  slate-coloured,  black,  or  marbled 
tissue,  which  is  completely  airless,  firm,  and  sometimes  of  cartilaginous 
hardness.  The  microscope  shows  only  dense  fibrous  tissue,  with  no  trace 
remaining  of  the  pulmonary  structures  which  it  has  displaced. 

*  St/nomjms. — Chronic  intorstitial  Piiemiionin— Iron-grey  consolidntion  of  Addison  — 
Induration  ardois^e  of  Crnveilhier— Induration  grisc  ct  niciani'que  of  Andral— Fibroid  lung. 
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Origin. — This  chronic  fibroid  induration  is  an  important  conservative 
process  in  phthisis,  few  cases  of  which  are  entirely  without  some  cicatricial 
induration ;  but  as  a  process  independent  of  tubercle  its  pathology  is  still  a 
mp,tter  of  uncertainty ;  possibly  it  has  more  than  one  moae  of  origin. 

(1)  Now  and  again  it  would  seem  to  have  begun  in  an  attack  of  acute 
lobar  pneumonia.  This  question  has  been  already  touched  upon  (p.  22).  No 
doubt,  as  a  rule,  acute  i^neumonia,  if  it  does  not  prove  fatal,  undergoes 
resolution,  and  does  not  lead  to  chronic  induration  of  the  lung.  Still,  the 
evidence  on  which  this  oi:)inion  rests  can  only  be  the  observation  of  many 
cases,  in  none  of-  which  such  a  result  was  noted.  In  hospital  practice  it 
rarely  hapjDens  that  a  patient  comes  under  the  eye  of  the  same  physician 
during  an  acute  illness,  and  again,  months  or  years  afterwards,  when  a 
chronic  affection  of  the  lung  proves  fatal.  Moreover  medical  literature  con- 
tains some  carefully  recorded  cases  in  which  the  origin  of  cirrhosis  in  pneu- 
monia appears  clear. 

The  two  following  are  taken  from  Dr  Bastian's  collection  of  thirty  cases,  tabulated  in  the 
second  volume  of  '  Reynolds'  System.'  The  first  wiis  taken  from  Charcot's  '  These  de  Paris.' 
The  patient,  a  man  aged  sixty-one,  was  admitted  on  Mnrch  30th,  1850.  He  had  beeu 
attacked  five  days  before  with  rigors  and  pain  in  the  side,  and  had  rusty  sputa.  There 
were  all  the  signs  of  pneumonia  affecting  the  whole  of  the  right  lung.  These  continued 
with  but  little  alteration  until  his  death  on  July  19th.  At  the  autopsy  the  right  lung  was 
of  a  greyish-blue  colour  on  section,  as  hard  as  cartilage,  shrunken  to  two  thirds  its  natural 
size,  and  enveloped  in  an  immensely  thickened  fibrous  mass. 

The  other  case  was  recorded  by  Dr  Mayne  ('Dublin  Hosp.  Gaz.,'  May,  1857).  It  is 
that  of  a  man  aged  fifty-four,  who  in  July,  1855,  after  a  hard  day's  work,  was  seized  with 
rigors  and  all  the  symptoms  of  pleuro-pneumonia.  The  acute  disease  subsided,  but  he  never 
afterwards  regained  his  health  and  strength.  In  October,  1856,  he  was  attacked  with  fresh 
febrile  symptoms,  and  he  died  at  the  end  of  the  year.  The  lung  after  death  was  found 
aifected  with  well-marked  cirrhosis. 

Diirr  has  recorded,  in  a  volume  published  by  Jiirgensen,  two  cases  which 
occurred  in  children.  In  each  of  these  the  primaiy  attack  appeared  to  be 
one  of  lobar,  not  catarrhal,  pneumonia;  but  probably  the  "pneumonia" 
which  leads  to  cirrhosis  is,  as  a  rule,  lobular  and  catarrhal,  and  in  children 
it  is  often  secondary  to  measles  or  whooping-cough. 

To  this  origin  in  alveolar  catarrh  Dr  Fagge  was  disposed  to  refer  one 
variety  of  the  affection,  in  which,  instead  of  part  of  the  lung  being  all 
converted  into  a  fibrous  substance,  it  is  intersected  by  bands  crossing  one 
another,  so  as  to  split  it  up  into  areas  of  various  sizes  and  shapes.  This 
appearance  has  been  supposed  to  represent  an  early  stage  of  cirrhosis,  such 
as  might,  if  the  patient  had  lived,  have  involved  the  whole  lung.  But  may 
it  not  be  rather  a  residue  or  relic  of  a  former  acute  process  1  Many  patho- 
logists who  hesitate  to  admit  the  origin  of  pulmonary  cirrhosis  in  true  lobar- 
pneumonia  would  readily  allow  the  probability  of  so  much  more  chronic, 
more  irregular,  and,  so  to  speak,  more  irritative  a  process  as  lobular  or 
alveolar  catarrh  being  the  antecedent  of  iron-grey  cirrhotic  induration. 

(2)  A  frequent  starting-point  of  cirrhosis  of  the  lung  is  pleurisi/.  In 
most  cases  the  pleura  over  the  affected  part  of  the  lung  is  adherent  to  the 
parietal  layer,  and  the  two  together  form  a  dense  white  mass,  of  cartila- 
ginous hardness,  and  from  a  quarter  of  an  inch  to  an  inch  in  thicluiess. 
There  is  also  a  similar  thickening  of  the  pleural  layers  separating  the 
different  lobes.  This  looks  as  if  the  lung  substance  were  invaded  from  the 
surface  by  extension  along  the  interlobular  septa. 

A  case  showing  how  easily  erroneous  conclusions  may  bo  drawn,  even  from  post-morfem 
observations,  occurred  at  (iuy's  Hospital  in  1877.     A  man  aged  twenty-seven  died  of  d.s- 
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ease  of  the  left  side  of  tlie  chest,  with  a  history  of  haviupr  had  iuflammation  of  the  lungs 
at  the  age  of  fifteen,  and  some  tlioracic  affection  even  before  tiiat,  in  early  childhood. 
There  was  a  localised  empyema  in  front,  and  the  pleura  elsewhere  was  thickened  in  p  aces 
to  the  extent  of  an  inch.  The  lung  was  very  small,  but  its  tissue  was  generally  healthy, 
except  that  it  was  intersected  by  fibrous  bands.  It  would  have  been  natural  to  infer  that 
tiie  organ  had  been  invaded  from  without.  But  part  of  the  other  lung  was  affected  m  a 
precisely  similar  way,  although  the  pleura  covering  it  was  in  a  normal  state.— C.  H.  F. 

(3)  Dilatation  of  the  bronchial  tubes  in  the  affected  lung  or  part  of  a 
lung  is  present  in  most  cases  of  cirrhosis.  In  fact,  Jlirgensen  and  Grainger 
Stewart  discussed  the  two  conditions  together.  But  various  forms  of  bron- 
chiectasis occur  without  there  being  any  change  in  the  pulmonary  tissue, 
unless  it  be  emphysema.  And  in  six  of  Dr  Bastian's  thirty  collected  cases 
of  cirrhosis  it  is  expressly  stated  that  the  tubes  Avere  of  their  natural  size. 
As  to  the  relation  between  the  bronchial  dilatation  and  the  cirrhosis,  when 
they  co-exist,  there  are  differences  of  opinion.  Some  think  that  a  chronic 
inflammatory  process  may  start  from  the  smaller  tubes,  and  lead  to  .i 
gradual  fibrous  thickening  of  the  alveolar  walls,  with  obliteration  of  their 
cavities.  But  the  very  definite  localisation  of  the  morbid  process,  the  com- 
pleteness of  the  destruction  of  the  pulmonary  texture,  and  the  fact  that  the 
pleura  becomes  so  greatly  thickened,  are  arguments  against  this  view.  Cor- 
■  rigan  suggested  that  the  bronchiectasis  Avas  secondary  to  the  cirrhosis  ;  he 
supposed  that  the  contraction  of  the  adventitious  fibrous  material  in  the  lung 
dragged  upon  the  walls  of  the  tubes,  so  as  to  widen  their  channels.  Wilson 
Fox,  however,  believed  that  if  the  dilatation  of  the  tubes  really  follows  the 
cirrhosis,  it  is  caused  by  the  expiratory  force  of  coughing  (vol.  i,  p.  1063). 

On  the  whole,  it  appears  likely  that  some  cases  of  cirrhosis  begin  with 
catarrh  of  the  pulmonary  alveoli,  Avhich  may  sometimes  have  arisen  from 
an  illness  that  occurred  in  childhood  and  had  been  forgotten.  In  others 
the  process  may  have  begun  in  peribronchitis,  in  others  in  the  pleura,  and 
in  some.it  may  perhaps  be  a  true  primary  chronic  inflammation  of  the  lung. 

Incidence. — Cirrhosis  is  most  apt  to  occur  in  adult  men.  In  Sutton's 
34  cases  (' Med.-Chir.  Trans.,'  vol.  xlviii,  1865)  only  one  occurred  in  a 
woman ;  in  Wilson  Fox's  collection  22  men  to  16  women.  In  Bastian's  list 
'(collected  for  '  Reynolds'  System ')  there  Avere  24  male  and  6  female 
patients ;  and  of  these  2  Avere  only  seven  years  old,  3  Avere  betAveen  six- 
teen and  twenty,  21  between  tAventy-four  and  fifty-seven,  and  4  betAveen 
sixty-one  and  seventy-one. 

In  1887  the  Avriter  had  a  typical  example  in  Mary  Ward,  in  a  boy  seven 
years  old,  and  during  1897-8  tAVO  of  unilateral  cirrhosis  in  boys  of  ten  and 
fourteen ;  but  Avith  these  exceptions  all  his  patients  have  been  adult,  and 
almost  all  betAveen  thirty  and  sixty.  Among  112  cases  collected,  11  occurred 
in  patients  under  tAventy  years  of  ag'e,  18  between  tAventy  and  thirty,  24  be- 
tween thirty  and  forty,  13  between  forty  and  fifty,  24  between  fifty  and 
sixty,  8  between  sixty  and  seventy,  and  4  above  seventy. 

Symptoms. — Clinically,  cirrhosis  varies  according  to  its  extent.  If  it 
affects  a  portion  of  one  lung,  the  patient  gradually  becomes  a  chronic 
invalid,  Avith  cough,  dyspncea,  and  Avasting.  The  expectoration  is  purulent, 
•sometimes  dirty  grey,  and  apt  to  be  offensive ;  the  fingers  become  clvibbed, 
and  there  is  more  or  less  marked  emaciation.  The  physical  signs  are  those 
■of  partial  consolidation  of  the  lungs,  Avith  the  addition  of  more  or  less  abun- 
dant rales.  Such  cases  are  not  uncommon  in  hospital  practice.  After 
staying  a  certain  number  of  weeks  in  the  Avard,  the  patient  is  discharged 
3nuch  as  he  came  in,  or  at  best  Avith  some  relief  to  his  symptoms.    In  five 
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cases  of  cirrhosis  of  the  bases  of  both  iungs,  the  cause  of  death  was  either 
unconnected  with  the  pulmonary  affection,  or  it  was  an  attack  of  acute 
pneumonia,  or  lardaceous  disease  of  the  kidneys,  the  result  of  the  protracted 
suppuration. 

If  cirrhosis  involves  the  Avhole  of  one  lung,  the  affected  side  of  the  chest 
falls  in,  so  that  it  measures  in  each  direction  much  less  than  the  other  side. 
The  opposite  lung  becomes  emphysematous,  and  the  heart  is  much  dis- 
placed towai-d  the  affected  side.  In  sucli  cases  there  is  often  difficulty  in 
distinguishing  the  disease  from  chronic  pleUrisy,  or  empyema  with  retrac- 
tion after  paracentesis.  According  to  Walshe,  there  is  in  cirrhosis  less 
twisting  of  the  ribs  on  their  axes ;  nor  is  the  shoulder  lowered  so  much, 
nor  is  the  inferior  angle  of  the  scapula  tilted  so  far  outwards,  as  in  pleurisy. 

From  a  malignant  tumour  cirrhosis  is  distinguished  by  the  state  of  the 
mediastinum.  This  is  pushed  away  by  the  growth  of  a  tumour,  and  dragged 
over  by  the  j^rogress  of  cirrhosis. 

If  the  right  lung  is  cirrhosed,  the  heart  is  seen  beating  at  the  right 
nipi^le  ;  if  the  left,  its  visible  pulsation  may  extend  upward  nearly  to  the 
second  space.  In  either  case  the  opposite  lung  enlarges,  so  that  the 
whole  region,  and  even  the  space  beneath  the  costal  cartilages  on  the 
affected  side,  becomes  resonant  on  percussion,  and  transmits  to  tke  ear  a* 
loud  vesicular  murmur.  After  a  time,  however,  this  emphysematous  and 
perhaps  hypertrophied  lung  fails  to  carry  on  respiration  efficiently.  The 
right  side  of  the  heai-t  becomes  dilated,  a  tricuspid  regurgitant  murmur 
is  heard  at  the  ensiform  cartilage,  the  patient  suff'ers  from  permanent 
orthopnoea,  and  ascites  and  oedema  set  in.  The  case,  in  fact,  assumes  all 
the  characters  of  ckronic  valvular  disease  of  the  heart,  or  of  the  most 
j)rotracted  cases  of  "  fibroid  "  phthisis,  and  terminates  in  the  same  way. 

In  the  absence  of  a  history  or  of  the  scar  of  an  incision,  the  same  sym- 
ptoms might  be  due  to  an  empyema  which  had  opened  into  the  lung.  In 
that  case  the  presence  of  large  rattles  and  of  abundant  disehai-ge  of  offen- 
sive pus  would  not  exclude  the  diagnosis  of  cirrhosis,  as  these  symptoms 
Avould  if  there  had  been  paracentesis  and  collapse  of  the  lung. 

The  treatment  must  be  symptomatic,  and  the  symptoms  to  be  relieved 
are  those  of  phthisis,  of  bronchitis,  and  of  bronchiectasis.  Probably  the 
most  important  treatment  is  the  removal  of  the  patient  from  town  to 
country  and  from  cold  to  warm  places.  The  south-west  counties  of  England 
and  Ireland,  the  Riviera,  and  islands  like  Madeira  or  Teneriffe,  or  those  of 
the  Pacific  Ocean,  are  probably  the  best  for  cases  of  cirrhosis. 

SYPinuTic  Disease  of  the  Lungs. — Only  within  living  memory  has  it 
been  recognised  that  other  viscera  than  the  testes,  and  other  regions  than 
those  accessible  to  the  surgeon's  touch,  may  be  seats  of  syphilitic  lesions. 
The  brain,  the  liver,  the  heart,  beside  the  laiynx  and  trachea,  are  now 
knoAvn  to  be  liable  to  the  formation  of  internal  nodes  or  gummata. 

Moreover  there  is  a  form  of  chronic  interstitial  pneumonia,  or  cirrhosis 
of  the  lungs,  characterised  by  deep  scarring  and  contraction  of  the  tissue,  by 
peribronchitis  and  tracheitis,  often  with  ulceration  and  deformity,  and  by 
the  presence  of  typical  gummata.  The  process  affects  the  roots  or  bases 
rather  than  the  apices ;  it  often  starts  from  previous  ulceration  of  the  air- 
passages  ;  and  it  is  apt  to  lead  to  gangrene. 

Its  nearest  anatomical  ally  is  chronic  interstitial  hepatitis  with  gum- 
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mata,  which  clinically  resembles,  but  pathologically  differs  from,  alcoholic 
cirrhosis. 

The  disease  is  a  rare  one,  and  would  be  little  but  a  pathological  curiosity 
were  it  not  for  the  importance  of  recognising  the  true  nature  of  these  cases 
in  order  to  treat  them  successfully. 

Lancereaux  described  cases  of  this  kind  in  France  ('  Traite  de  la 
Syphilis,'  1866)  ;  Dittrich  and  Yirchow  in  Germany  ('  Kr.  Geschw.,'  ii,  463)  ; 
and  WiEis  in  this  country  ("'  Path.  Trans.,'  vol.  ix,  1858,  with  plate,  and 
'  Guy's  Hosp.  Keports '  for  1863,  3rd  series,  vol.  ix,  p.  33,  two  cases). 

In  a  series  of  twenty-two  cases  of  visceral  syphilis  brought  before  the 
Pathological  Society  in  1877,  Dr  Greenfield  described  three  of  presumably 
sy23hiHtic  affection  of  the  lungs  ("'Path.  Soc.  Trans.,'  vol.  xxviii,  p.  258).  In 
the  same  volume  is  the  description  of  a  siDecimen  shown  by  Dr  Sutton  of 
chronic  syphilitic  pneumonia,  from  a  patient  under  Dr  Gull  and  Mr  Durham 
in  Guy's  Hospital  (p.  304) ;  three  of  "  fibroid  phthisis "  in  syphilitic 
patients,  by  Dr  Goodhart,  with  a  histological  drawing  in  which  peribron- 
chitis is  clearly  shown  (p.  313,  and  abstracts  of  nineteen  cases  from  Guy''s 
Hospital,  p.  322) ;  one  apparently  of  gummata  coalesced  into  a  large  mass 
in  one  lung,  by  Dr  Gowers,  with  a  histological  drawing  (p.  330) ;  one  by 
Dr  T.  H.  Green  of  a  similar  large  mass  in  one  lung  of  a  man  with  '"'  un- 
doubtedly syphilitic  lesions  in  his  liver ; "  two  by  the  late  Dr  Mahomed — • 
both  in  women  with  undoubted  syphilitic  disease,  but  the  pulmonary  lesion 
less  certainly  of  the  same  origin  and  perhaps  in  an  early  stage  ;  lastly,  three 
cases  of  gummata  in  the  lung  from  the  museum  at  Netley  by  Dr  Aitken. 

The  following  examples  have  come  under  the  writer's  notice : 

(1)  A  woman  of  about  forty,  who  whs  under  treatment  in  1863  at  the  Hopital  Benujon 
in  Paris.  She  was  wasted,  with  cough,  purulent  expectoration,  and  haemoptysis;  and  from 
other  proofs  of  lues  was  treated  with  perchloride  of  mercury  to  her  great  benefit. 

(2)  A  groom  of  about  thirty  who,  together  with  signs  of  chronic  pneumonia  and 
hsemoptysis,  had  tibial  nodes  and  amygdaloid  lymph-glands.  He  was  an  out-patient  under 
the  writer's  care  in  1868-70,  and  improved  greatly  under  iodide  of  potassium  and  mercury, 
with  which,  however,  it  is  right  to  add,  cod-liver  oil  was  given;  and  when  last  seen  lie 
had  gained  weight,  was  free  from  pain,  and  able  to  resume  work.  This  case  closely 
resembled  one  recorded  by  Walshe  on  p.  513  of  his  4th  edition. 

(3)  A  strong  and  muscular  seafaring  man  about  forty,  who  had  symptoms  and  physical 
signs  resembling  phthisis,  but  was  well  nourished  and  had  a  good  appetite,  an  out-patient 
in  1869.  A  gumma  whs  discovered  near  the  hip-joint.  He  was  put  on  iodide  of  potas- 
sium, and  under  this  treatment  not  only  did  the  node  disappear,  but  his  cough  and  other 
pulmonary  symptoms  ceased,  and  lie  was  to  all  appearance  cured. 

(4)  A  patient  seen  with  Dr  Miller,  of  Norwood,  about  1875,  who  had  certainly  suffered 
from  syphilis,  and  in  whom  there  were  physical  signs  of  very  local  consolidation  in  one 
lung,  together  with  laryngeal  ulceration  and  hremoptysis.  He  was  treated  with  mercury,, 
but  died  from  stenosis  of  the  air-passages  before  much  good  could  be  effected.  An  autopsy 
was  obtained,  and  beside  deformity  and  contraction  of  the  trachea  and  bronchi,  there  were 
several  gummata  in  the  right  lung,  with  scarring  and  fibrous  induration. 

(5)  A  patient  in  Guy's  Hospital,  aged  forty-two,  with  signs  of  chronic  disease  of  the 
lungs,  which  had  been  called  consumption,  and  with  no  history  or  signs  of  past  syphilitic 
lesions  (1876).  The  nature  of  the  case  was  not  recognised  until  after  the  man's  death 
from  eclampsia.  Previous  to  this  severe  caries  of  one  ulna  had  led  to  such  extensive 
suppuration  that  the  arm  was  amputated.  At  the  autopsy  were  found  caries  of  the  frontal 
bone  with  pachymeningitis,  fibroid  testes,  and  two  small  fibroid  patches  in  the  left  ventricle. 
The  two  primary  bronchi  were  contracted  and  deformed.  The  right  lung  contained  a 
single  fibroid  nodule  in  the  lower  lobe;  the  left  was  solid  in  patches,  firm  and  grey,  with 
dilated  tubes.  There  was  nothing  that  could  be  called  tubercular  in  either  lung;  the 
larynx  and  ileum  were  healthy,  and  there  were  no  miliary  tubercles  anywhere  to  be  fonud 
('  Path.  Trans.,'  1877).  Microscopical  examination  of  the  iiidurated  tissue  in  the  lung  showed 
It  to  consist  of  a  fibro-nuclear  growth  with  numerous  vessels. 

(6)  A  sailor,  aged  forty-four,  in  Guy's  Hospital,  February,  187G.  There  were  signs  of 
clironic  phthisis  with  haemoptysis;  a  history  of  chancre,  but  none  of  secoudiiry  lesions,  and 
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n  e  se  dyspnooa,  evidently  from  obstruction  to  entrance  of  air.  The  larynx  was  perfectly 
nonnal  a,,a  there  were  no  signs  of  aneurism  or  thoracic  tumour  pressing  on  trachea. 
T  '"'f  theretore  not  performed,  and  the  patient  died  six  days  after  admission. 

Ihe.e  was  found  after  death  ulceration  with  stenosis  of  the  trachea,  « fibroid  phthisis" 
with  one  old  vomica  and  much  puckering  and  cicatrisation.  There  were  scars  on  the 
surface  of  liver,  but  no  actual  gumma.    The  liver  and  kidneys  were  lardaceous. 

Between  syphilis  pulmonum  and  chronic  interstitial  pneumonia,  or 
cirrhosis  of  the  lungs,  the  chief  anatomical  distinction  is  the  presence  of 
gmnmata,  and  the  fact  that  the  process  does  not  invade  lobule  by  lobule, 
but  divides  the  lung  into  sections  by  thick  fibrous  septa  with  deep  cicatricial 
contraction.  We  have  two  unfailing  criteria  of  its  origin,  one  in  the  asso- 
ciated changes  in  other  viscera,  the  other  in  reaction  to  treatment. 

Syphilis  is  no  protection  from  true  phthisis,  and  what  has  been  called 
syphilitic  phthisis  is  in  most  cases  nothing  more  than  true  tubercular 
phthisis  in  a  syphilitic  subject,  which  runs  its  course  uninfluenced  by  the 
latter  disease.  But  there  is  also  a  form  of  chronic  pneumonia,  with  fibroid 
induration  and  bronchiectasis,  with  irregular  local  distribution,  with  no 
tubercle,  and  little  or  no  caseation,  which  starts  either  from  gummata,  or 
,from  thickened  patches  of  pleura,  or  from  a  chronic  contracting  peribron- 
•chitis.  This  peribronchitis  is  associated  Avith  an  ulcerative  inflammation  of 
.the  trachea  or  bronchi,  or  both,  closely  related  to  ordinary  syphilitic  laiyn- 
.gitis.  The  symptoms  during  life  are  indistinguishable  from"  those  of  ordi- 
nary phthisis,  though  the  physical  signs  point  to  a  more  chronic  and  fibroid, 
less  acute  and  caseous,  form  of  disease.  If  the  physical  signs  are  confined 
to  one  lung  and  absent  from  the  apices,  one  may  suspect  the  true  nature 
of  the  case  ;  but  it  is  only  by  concomitant  lesions  of  other  organs  and  by  the 
•effect  of  treatment  that  we  can  establish  the  diagnosis  during  life.  Haemop- 
tysis is  often  a  striking  feature.  Dr  W.  H.  Porter  ('  New  York  Medical 
Journal,'  July,  1885,  with  plate)  mentions  tenderness  of  the  tibiae  and 
•sternum  on  pressure  as  a  symptom  of  value.  The  absence  of  the  Bacillus 
ttiherculosis  is  a  most  imjDortant  negative  diagnostic  sign  during  life 
■(Fournier,  '  Gazette  Hebd.,'  Dec,  1875).* 

Hereditary  syphilis  of  the  lungs. — ^It  is  quite  jDOssible  that  some  of  the 
cases  of  gummata  with  cicatrices  and  chronic  induration  just  described  may 
be  due  not  to  acquired,  but  to  congenital  syphilis. 

But  there  is  another  form  of  pulmonary  disease  -n^hich  appears  to  occur 
■only  in  children  who  show  signs  of  hereditary  lues.  It  is  uniform,  -without 
gummata  or  cicatrices,  and  with  no  primaiy  lesion  of  the  trachea  and 
bronchi,  or  of  the  pleura.  Lungs  in  this  condition  have  been  described  by 
Wagner,  Virchow,  and  Heller  in  Germany,  by  Kobin  in  France,t  and  by 
Wilks  and  Moxon  in  this  countrj'',  as  a  diffuse  form  of  consolidation,  firm, 
•dense,  or  even  tough  in  texture,  white  in  colour,  and  airless.  Both  Imigs 
^are  sometimes  affected,  more  often  one,  either  throughout  a  lobe  or  in 
smaller  circumscribed  masses.  The  more  universal  cases  are,  as  might  be 
supposed,  found  in  stillborn  children,  or  in  those  who  only  survive  birth  a 
few  days.  The  condition  seems  to  be  a  chronic  thickening  of  the  alveolar 
walls  and  of  the  interlobular  septa,  w^hereby  the  alveoli  are  encroached 

*  Beside  the  papers  quoted  above,  the  following  may  bo  mentioned  : — Dr  Moxon,  'Guy's 
Hosp.  Rep.,'  3rd  series,  vol.  xiii,  p.  374;  Dr  Goodhart,  '  Path.  Trans.,'  vol.  xxv,  p.  31;  Dr 
RoUeston  (ibid.,  vol.  xlii,  p.  50),  and  a  report  by  Dr  Perry  in  the  same  volume  (1891,  p.  53); 
Dr  Farquharsou  ('Clin.  Trans.,'  vol.  viii,  p."  71);  the' late  Dr  Wilson  Fox's  article  in 
•  Reynolds'  System  ;'  Dr  Baumler's  in  '  Ziemsseu's  Handbuch; '  and  Dr  J.  K.  Fowler's  in 
"  All'butt's  System  '  (vol,  v,  p.  311).  . 

t  Lorain  and  Robin  called  it  "  epithelioma  "  of  the  lungs,  Virchow  "  white  hepatisafcion. 
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upon,  and  the  spongy  tissue  rendered  heav}-,  bulky,  and  more  or  less  com- 
pletely solid.  On  certain  points  there  is  conflicting  evidence.  Some 
writers  describe  the  diseased  patches  or  lobes  as  quite  exsanguine  with 
obliterated  capillaries ;  others  speak  of  free  production  of  new  vessels,  so 
that  the  new  growth  is  very  vascular.  Dr  Greenfield  described  the  lung  of 
a  presumably  syphilitic  child,  twelve  months  old,  in  the  'Pathological  Trans- 
actions'  for  1876  (xxvii,  p.  43).  It  was  tough,  yellowish  white  in  colour, 
with  a  smooth,  not  granular,  section,  and  exuded  very  scanty  fluid.  Histo- 
logical drawings  are  given,  which  show  bands  of  fibrous  tissue  obliterating 
the  alveoli,  of  which  the  walls  are  remarkably  thickened,  but  the  endo- 
thelium is  unaltered.  There  was  no  positive  proof  of  syphilis  in  this  case  ; 
but  Dr  Goodhart  mentions  a  specimen  ('Diseases  of  Children,'  chap.  xxii)in 
which  similar  post-mortem  appearances  were  found  in  a  child  three  months 
old,  together  with  undoubted  syphilis  of  the  liver.  Microscopically  it 
showed  all  the  features  exactly  as  described  by  Dr.  Greenfield— excessive 
fibro-nucleated  growth,  extreme  vascularity,  and  collapse  of  the  air-vesicles. 

The  symptoms  observed  during  life  appear  to  be  inconspicuous. 

In  two  cases  of  acquired  syphilitic  disease  of  the  lungs  resembling 
phthisis  in  adults,  the  writer  found  very  marked  benefit  result  from  treat- 
ment by  mercury  and  iodides. 

Gangrene  of  the  Lung. — This  is  a  rare  condition,  and  is  rather  a  com- 
plication due  to  accidents  in  the  course  of  pneumonia  or  other  pulmonary 
disorders  than  a  disease  in  itself. 

Anatomy. — Of  pulmonary  gangrene  without  antecedent  pneumonia  it 
would  be  difficult  to  find  unequivocal  examples.  But  in  the  post-mortem 
room  cases  are  sometimes  seen  in  which  there  has  been  rapid  and  extensive 
sloughing  of  a  portion  of  a  lung,  and  in  which  no  zone  of  hepatised  tissue 
separates  the  gangrenous  part  from  that  which  is  healthy  or  merely 
e  dematous.  In  such  cases  the  fact  of  there  having  been  inflammation  is 
unproven.  As  a  rule,  however,  the  sloughing  mass  lies  within  an  area  of 
consolidated  lung-substance,  of  which  it  had  evidently  at  one  time  formed  a 
part.  Should  the  disease  have  proved  fatal  at  an  early  stage,  one  condition 
may  gradually  merge  "into  the  other;  should  it  have  reached  a  more 
advanced  stage,  there  may  be  a  well-marked  line  of  demarcation,  or  the 
dead  tissue  may  have  been  cast  off  with  the  formation  of  a  cavity.  Experi- 
ence in  the  deadhouse  does  not  support  the  distinction  between  two  separate 
forms  of  pulmonary  gangrene,  the  one  "  circumscribed,"  the  other  "diflfuse," 
though  the  distinction  has  been  taught  since  the  time  of  Laennec,  who  first 
recognised  gangrene  of  the  lungs. 

The  diseased  part  is  of  a  dirty  greenish-brown  or  black  colour, 
and  so  soft  as  to  be  sometimes  almost  diffluent.  It  is  often  horribly  foetid, 
but  occasionally  the  odour  has  been  little  marked,  as  Cruveilhier  long  ago 
noticed.  Microscopically  the  pulmonary  structure  is  hardly  to  be  recognised, 
the  alveolar  walls  having  broken  down,  and  little  remaining  but  elastic 
tissue. 

Orifjin. — Gangrene  is  only  a  rare  complication  of  pneumonia  (i.  e.  the 
acute  disease  which  causes  lobar  hepatisation),  except  in  aged  and  feeble 
persons,  in  drunkards,  or  in  those  who  are  exhausted  by  some  other 
malady—for  example,  by  diabetes.  But  one  or  two  instances  have  occurred 
in  Guy's  Hospital  in  which  an  ordinary  attack  of-  pneumonia  in  a  healthy 
subject  was  followed,  when  the  acute  stage  subsided,  by  symptoms  which 
VOL.  n.  q 
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seemed  to  indicate  sloughing,  Walshe  records  just  such  a  case — that  of  a 
man  who  was  slowly  recoveiiiig  from  an  attack  of  pneumonia  of  the  right 
lower  lobe,  when  haemoptysis  set  in,  and  was  followed  by  the  copious  expec- 
toration of  a  frothy,  intensely  foetid  sputum,  while  at  the  same  time  physical 
signs  like  those  which  indicate  the  formation  of  a  cavity  made  their  appear- 
ance. Ultimately  this  patient  left  the  hospital  free  from  all  physical  signs 
except  dulness,  and  in  tolerable  health. 

In  this,  as  in  other  cases  which  have  recovered,  the  proof  of  gangrene  is 
obviously  impossible ;  its  probability  will  depend  on  the  pathological  ex- 
perience and  belief  of  the  observer,  and  on  the  question  whether  the  case 
occurs  under  his  own  eyes  and  nose,  or  whether  he  only  reads  the  descrip- 
tion of  the  symptoms. 

The  writer  saw  repeatedly  during  1885,  at  Brighton,  a  strong  and 
previously  healthy  man  of  about  fifty  with  pneumonia,  in  whom,  after  the 
disease  had  run  its  ordinary  course,  local  signs  of  dulness  and  large  con- 
sonating  rales  at  one  spot  on  the  affected  side  continued  for  three  weeks, 
and  were  combined  with  foetid  and  blood-stained,  but  not  rusty,  expectora- 
tion, and  a  gangrenous  odour  of  the  breath  and  of  the  room  in  which  he 
lay.  The  pyrexia  was  moderate ;  there  was  much  sweating  and  loss  of 
flesh  ;  but  the  patient  took  food  well,  and  at  last  recovered  completely. 
Two  years  later  I  saw  him  again,  when  he  was  in  robust  health,  and  there 
was  no  physical  trace  whatever  of  the  past  disease  in  his  lung. 

Another  disease  in  the  course  of  which  gangrene  may  occur  is  phthisis. 
Walshe  speaks  of  having  seen  some  six  cases  in  which  the  special  fcetor 
appeared  incidentally  in  connection  with  tuberculous  vomicae  already  formed. 
Moreover,  pulmonary  gangrene  sometimes  complicates  cirrhosis,  and,  more 
rarely,  foetid  bronchiectasis. 

Ao-ain,  the  pneumonia  which  frequently  forms  the  last  stage  in  cases 
of  diabetes,  is  particularly  apt  to  end  in  gangrene ;  this  occurred  in  four  out 
of  ten  cases  of  diabetic  pneumonia  at  Guy's  Hospital. 

In  most  cases,  however,  gangrene  of  the  lung  arises  from  direct  putrid 
infection.  There  are  various  ways  in  which  it  may  be  set  up.  Sometimes 
it  is  by  direct  extension  from  neighbouring  parts,  as  when  an  ulcerating 
cancerous  growth  in  the  oesophagus  eats  its  way  into  the  lung,  or  when 
perforation  occurs  from  a  suppurating  hydatid  or  from  simple  abscess  of 
the  liver,  or  from  suppuration  spreading  from  an  ulcer  of  the  stomach,  or 
from  a  putrescent  empyema.  The  gangrenous  pneumonia  which  Buzzard 
observed  among  our  troops  in  the  Crimea  was  associated  with  scurvy  and  a 
foetid  condition  of  the  gums. 

Sometimes  the  infection  is  brought  by  the  blood-vessels.  Thus  emboli 
may  become  lodged  in  branches  of  the  pulmonary  artery,  either  derived 
from  a  cerebral  sinus,  which  was  inflamed  after  otorrhoea,  or  from  a  sys- 
temic vein  in  the  neishbourhood  of  gangrene,  or  necrosis. 

Again,  putrid  materials  that  pass  into  the  air-passages  may  be  origi- 
nally derived  from  the  mouth,  as  in  cases  of  gangrene  of  the  cheek  or  of  the 
tonsils,  of  diphtheria  of  the  fauces,  or  of  sloughing  cancer  of  the  tongue. 
There  are  cases,  also,  in  which  necrotic  pneumonia  is  probably  due,  not 
to  the  entrance  into  the  bronchi  of  matters  from  without,  but  to  the  decom- 
position of  retained  secretion,  as  in  Dr  Pitt's  case  of  gangrene  from  bronchi- 
ectasis (' Path.  Trans.,'  1891).  ,     .     1  J  •  „ 

In  yet  other  cases  the  disease  starts  from  a  foreign  body,  as  a  piece  ot 
bone,  impacted  in  one  of  the  bronchi,  and  there  setting  up  sloughing. 
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The  most  frequent,  however,  of  all  the  causes  of  pulmonary  gangrene  is 
the  entrance  of  food  into  the  air-passages,  as  in  patients  who  have  chronic 
laryngeal  disease,  or  in  those  who  are  comatose  from  apoplexy,  or  in  lunatics 
who  have  to  be  fed  by  force.  A  like  result  may  be  produced  by  particles 
of  food  from  the  stomach  being  drawn  into  the  lungs  during  the  act  of 
vomiting,  especially  during  narcosis  by  antesthetics  ;  we  have  seen  instances 
of  death  brought  about  in  this  way  in  cases  of  hernia  or  of  intestinal 
obstruction  in  which  there  had  been  a  copious  discharge  upwards  of  the 
contents  of  the  small  intestine. 

In  all  these  cases  the  sloughing  is  due,  not  to  mere  purulent  infection, 
but  to  decomposing  particles  of  food  or  of  tissue ;  not  to  pyogenic  micro- 
cocci, but  to  necrotic  saprophytes. 

Sputum. — In  foetid  bronchitis,  as  we  have  seen  (vol.  i,  p.  1072),  the 
patient's  breath  and  his  expectoration  may  have  either  the  true  odour  of 
gangrene,  dependent  upon  the  decomposition  of  dead  tissues,  or  a  peculiar 
nauseous  acrid  odour,  which  is  sometimes  not  unlike  that  of  faecal  matter, 
and  which  appears  to  be  due  to  the  presence  of  free  fatty  acids. 

In  the  former  case  the  sputum  does  not  separate  into  three  layers,  nor 
are  the  "plugs"  described  in  vol.  i,  p.  1072,  to  be  found.  The  odour  in 
these  cases  is  simply  that  of  gangrene — an  indescribable  foetor,  but  one 
which  is  always  ..of  the  same  character,  though  it  varies  greatly  in  intensity, 
being  sometimes  only  just  perceptible,  sometimes  so  strong  as  to  poison  a 
whole  room.  As  a  rule,  the  patient's  breath  has  the  same  smell  as  the 
expectoration,  especially  after  coughing ;  or  the  breath  may  be  characteris- 
tically offensive  for  some  days,  while  the  sputum  remains  odourless.  More- 
over there  are  cases  in  which  during  life  no  foetor  is  discoverable,  either  in 
the  breath  or  in  the  expectoration,  so  that  the  presence  of  gangrene  may 
not  be  suspected  until  it  is  seen  at  the  autopsy. 

The  foetid  sputum  of  gangrene  of  the  lung  is  commonly  of  a  dirty  grey 
or  greenish  colour ;  sometimes  it  is  brown  or  almost  black,  from  the 
presence  of  altered  blood ;  sometimes  thin,  only  slightly  tinged  with  blood, 
and  less  offensive  to  the  sight  than  to  the  smell.  The  microscope  does  not 
often  lead  to  the  detection  of  recognisable  fragments  of  pulmonary  tissue, 
although  we  shall  see  that  such  fragments  are  often  to  be  found  in  cases  of 
phthisis.  Obvious  haemoptysis  is  said  to  occur  more  often  in  children  than 
in  adults.  Fatal  haemorrhage,  due  to  the  erosion  of  a  large  vessel,  is  ex- 
tremely rare. 

Complications. — When  the  surface  of  the  lung  is  affected,  the  pleura 
usually  gives  way,  leading  to  the  formation  of  pneumothorax,  which  is 
quickly  followed  by  septic  pleurisy.  If  there  should  happen  to  be  local 
closure  of  the  serous  cavity  by  adhesions,  it  is  said  that  a  subcutaneous 
emphysema  may  develop  itself,  or  that  an  abscess  may  form,  which  may 
open  externally  after  burrowing  to  a  distance.  Another  occasional  effect  of 
the  presence  of  a  patch  of  gangrene  in  the  lung  is  said  to  be  the  dropping 
of  putrid  matters  into  tubes  belonging  to  other  parts  of  the  organ,  so  as  to 
set  up  sloughing  in  them  also.  In  this  way,  according  to  Hertz,  the  diffuse 
form  of  gangrene  may  arise  out  of  the  circumscribed. 

Si/mploms. — The  only  physical  signs  of  gangrene  of  the  lung  are  such 
as  serve  to  indicate  the  formation  of  a  cavity  in  the  organ  at  a  spot  where 
the  tissue  previously  was  either  healthy  or  simply  consolidated.  l>ut  it 
can  be  only  in  very  rare  cases  that  such  signs  are  to  be  definitely  made  out. 
They  would  include  amphoric  breathing,  largo  consonating  rides,  and  bron- 
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chophony.  When  there  is  a  possibility  of  the  presence  of  phthisis,  the  mere 
detection  of  a  cavity  proves  nothing  as  to  the  exact  seat  of  the  slouiihing 
process,  unless  it  is  known  that  no  vomica  existed  at  the  same  spot  before 
the  fo3tid  expectoration  began. 

The  general  symptoms  that  accompany  gangrene  of  the  lung  are  often 
severe,  but  they  do  not  point  to  its  presence  so  definitely  as  might  be 
supposed.  It  is  said,  for  example,  that  the  pulse  is  small,  feeble,  and  very 
frequent,  and  that  the  pyrexia  quickly  passes  into  an  adynamic  form,  with 
prostration.  That  absorption  of  putrid  matters  into  the  blood  from  the 
lung  should  produce  such  results  is,  indeed,  to  be  expected ;  but  when  the 
characteristic  foetor  is  absent,  it  surely  is  not  possible  for  anyone,  from  the 
intensity  of  the  general  symptoms  alone,  to  suspect  that  sloughing  of  the 
lung  is  taking  place.  In  ordinary  pneumonia  the  patient  often  falls  into  a 
similar  condition  before  death ;  and  the  same  may  be  said  of  many  other 
diseases  that  sometimes  lead  to  pulmonary  gangrene. 

Prognosis. — It  is  only  when  the  gangrene  is  limited  to  a  small  part  of 
the  lung  that  recovery  is  possible.  How  minute  a  slough  may  cause  foetor 
is  well  shown  by  one  of  the  cases  of  phthisis  complicated  with  gangrene 
w^hich  were  recorded  by  Walshe ;  in  that  instance  the  expectoration  of  a 
pea-like  mass  brought  the  foetor  to  an  end. 

Treatment. — It  is  an  important  point  to  diminish  the  foetor  as  far  as 
possible.  As  in  cases  of  putrid  bronchitis  (c/.  vol.  i,  p.  1076),  the  most 
effectual  means  of  attaining  the  object  aimed  at  is  by  inhalations  of  oil  of  • 
turpentine,  carbolic  acid,  creasote,  or  eucalyptol.  Turpentine  inhalations 
were  used  by  Skoda  forty  years  ago.  His  plan  was  to  pour  a  teaspoonful 
or  two  of  oil  of  turpentine  upon  the  surface  of  some  boiling  water,  and  to 
let  the  patient  draw  the  vapour  into  the  lungs.  The  oleim  cardinum,  or  the 
eucalyptol,  may  be  directly  inspired  from  a  sponge  placed  in  an  "  orinasal 
respirator."  The  effect  of  such  inhalations  is  sometimes  very  striking  in 
cases  of  foetid  expectoration.  Or  we  may  use  a  Siegel's  spray  apparatus, 
so  as  to  atomise  a  liquid  containing  from  five  to  two  parts  of  carbolic  acid 
in  100  parts  of  water.  The  inhalations  may  be  repeated  two  or  three 
times  a  day.  Care  must  be  taken  that  there  is  not  enough  absorbed  to  set 
up  headache  or  giddiness,  or  to  give  the  urine  a  dark  colour. 

It  is  needless  to  say  that  the  patient  must  be  frequently  fed,  though  not 
more  frequently  than  every  two  or  three  hours,  and  that  the  administration 
of  stimulants  in  large  doses  is  sometimes  necessary.  Ammonia,  camphor, 
ether,  quinine,  musk,  and  the  tincture  of  perchloride  of  iron,  may  each  do 
good  service.  Oil  of  turpentine  may  also  be  administered  by  the  mouth  in 
doses  of  twenty  or  thirty  drops,  either  beaten  up  with  the  yolk  of  an  egg, 
or  made  into  an  emulsion  with  tragacanth  or  tincture  of  quillaia. 
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'  While  meagre  Phthisis  gives  a  silent  blow, 
Her  strokes  are  sure,  but  her  advances  slow ; 
Mo  loud  alarms  nor  fierce  assaults  are  shown  ; 
She  starves  the  fortress  first,  then  tates  the  town." 

Garth. 

Histmj  and  definition — unity  of  phthisis — phthisis  always  tuberculous — Anatomy 
— localisation  in  the  apices — Histology :  miliary,  caseous  and  infiltrating 
tubercle — Tuberculous  pneumonia  and  ulceration — vomicce — adhesions — 
contractions — involution. 

Symptoms  :  wasting,  pallor,  pyrexia,  cough,  sputum — hcemoptysis — phthisis  ab 
hcBTiiopto'e — Physical  signs  of  the  three  stages  and  of  involution — Diagnosis 
— Course  and  duration — mode  of  death — recovery — Prognosis. 

Phthisis  in  children — Senile  phthisis. 

JEtiology — contagion — hereditary  disposition — diathesis  and  conformation — over- 
crowding, etc. — Inhalation  of  dust — damp  soil — Infected  dwellings — 
Antagonistic  conditions — Age  and  sex — Distribution. 

Treatment :  preventive,  curative,  and  palliative — diet  and  hygiene — voyages — 
climate — sanatoria — drugs — Treatment  of  complications. 

Acute  Pulmonary  Tuberculosis — Distinctive  characters — Anatomy — Physical  signs 
— Clinical  symptoms  and  course — Diagnosis — AUtiology — Prognosis. 

Of  all  diseases  which  attack  adults,  Phthisis^  or  pulmonary  Consump- 
tion is  in  this  country,  and  throughout  the  temperate  regions  of  Europe 
and  America,  by  far  the  most  fatal.  It  is  estimated  that  a  third  of  the 
deaths  between  fifteen  and  forty-five  in  England  is  due  to  this  terrible 
disease. 

The  early  Greek  physicians  knew  that  progressive  loss  of  flesh  often 
accompanies  cough,  spitting  of  pus  and  blood,  and  other  signs  of  disease  of 
the  lungs.    This  was  distinguished  as  phthisis  pulmonum. 

The  word  (^O/o-i*  (wasting,  tabes,  consumptio)  occurs  frequently  in  the 
Hippocratic  writings,  and  there,  as  well  as  in  those  of  Celsus  and  of 
Aretaius,  means  pulmonary  phthisis.  The  ancient  physicians  distinguished 
between  Empyema,  as  suppuration  outside,  and  Phthisis,  as  suppuration 
inside  the  lung.  Celsus  divides  Tabes  into  Atrophy,  Cachexia,  and  Phthisis. 
The  following  quotation  shows  how  good  a  clinical  knowledge  of  the 
disease  he  had  : 

*  Si/nonymit.  —  Phthisis  pulinonalis  —  Tabes  pulmonum  —  Consumption  —  Decline — 
Chronic  tubBrculosis)  o£  the  lungs.— Gmw.  Lungenachwiudsuclit.  -  if/-.  Lii  phthisic. 
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"  The  third  kind  of  decline  (tubes)  and  by  far  the  most  dangerous  is 
what  the  Greeks  have  named  (jidlons.  It  usually  arises  from  a  cold  in 
the  head,  whence  it  settles  on  the  lungs,  and  there  causes  ulceration.  There 
follows  a  slight  feverish  movement,  which  remits  and  comes  again.  There 
is  a  constant  cough,  raising  of  yellow  matter,  and  sometimes  of  blood." 

There  is  a  curious  secondary  meaning  of  the  word.  Even  before  it  was 
shown  that  all  cases  of  phthisis  ai  e  tuberculous,  such  expressions  as  "  renal 
phthisis,"  "abdominal  phthisis,"  "laryngeal  phthisis,"  were  introduced,  to 
imply  that  the  kidneys,  the  bowels,  or  the  larynx  present  tuberculous 
lesions.  But  to  make  the  clinical  term  phthisis  synonymous  with  the 
anatomical  term  tuberculosis  only  leads  to  confusion. 

It  would  be  imp  )ssible,  if  desirable,  to  abolish  so  ancient  and  universally 
accepted  a  term  as  phthisis,  and  all  that  is  needful  is  to  define  the  disease 
known  to  Hippocrates  and  Galen,  to  Sydenham,  Morton,  and  Laennec,  to 
be  a  complex  pathological  process  dependent,  like  Enteric  fever  or  Diph- 
theria, on  a  single  cause,  infection  b}'  a  specific  microbe. 

Phthisis  one  disease. — The  appearances  presented  by  the  diseased  lungs 
in  cases  of  phthisis  differ  exceedingly  ;  and  its  clinical  symptoms  and 
course  are  subject  to  no  less  wide  variations.  One  cannot  be  surprised, 
therefore,  that  both  pathologists  and  physicians  have  endeavoured  to  divide 
it  into  several  species,  forms,  or  varieties.  Addison  led  the  Avay  in  this 
direction  by  insisting  that  much  of  what  was  commonly  regarded  as  tuber- 
cular disease  in  the  lungs  was  in  reality  pneumonia.  In  his  essay,  read 
before  the  Guy's  Physical  Society  in  1845,  he  described  first  a  "pneumonic  " 
and  then  a  "  tuberculo-pneumonic  phthisis  ; "  and  his  final  sentence  is,  that 
"  in  every  form  of  phthisis,  inflammation  constitutes  the  great  instrument 
of  destruction."  After  his  time  other  pathologists,  particularly  Niemeyer, 
asserted  that  "  catarrhal "  or  "  caseous  "  pneumonia  is  the  essential  morbid 
change  in  many,  if  not  in  most  cases  of  phthisis  ;  while  many  in  England 
declared  the  so-called  "  fibroid  phthisis"  to  be  non-tuberculous.  But  the 
general  opinion  remained  true  to  the  belief  that  all  forms  of  phthisis  are 
tuberculous.*  The  long-continued  controversy  was  finally  closed  by  the 
discovery  of  the  specific  microbe  which  is  present  in  all  tuberculous  lesions, 
and  which  is  never  absent  in  any  case  of  what  is  clinically  recognised  as 
phthisis.  Thus  the  doctrine  of  Laennec  is  now  universally  accepted,  that 
phthisis  is  only  one  disease,  and  that  it  is  always  tuberculous,  or,  to  use  his 
own  words  in  1819,  "the  existence  of  tubercles  in  the  lungs  is  the  cause, 
and  constitutes  the  true  anatomical  character  of  consumption." 

The  tubercle  bacillus  (described  above,  vol.  i,  p.  368)  is  present  in  all 
cases  of  phthisis  of  whatever  form  or  clinical  aspect.  In  his  earliest  com- 
munication on  the  subject,  Koch  stated  that  he  had  found  bacilli  in  twelve 
cases  of  caseous  pneumonia  with  bronchitis ;  and  these  appear  to  have  been 
all  the  examples  of  that  variety  of  phthisis  he  had  then  exammed.  In 
fibrous  phthisis  one  must  look  for  the  characteristic  bacilli  in  the  parts  of 
the  lungs  most  recently  affected.  In  the  caseous  form,  also,  they  are 
*  l)r  FafTge's  opinion  was  tbus  expressed  in  the  first  edition  of  the  present  work  :— 
"  For  my  own  part,  I  believe  that  all  ordinary  cases  of  phthisis  are  essentially  ot  the 
same  nature.  The  varied  appearances  which  may  be  found  in  the  lungs  after  death  seem 
to  me  to  depend  mainly  upon  whether  the  tnhercles  and  the  tuberculous  mfiltration 
become  caseous  or  undergo  fibrous  changes.  This,  to  a  great  extent,  rests  upon  the 
degree  of  rapidity  with  which  the  disease  has  advanced  during  life,  ihus  pneumome 
phthisis  is,  I  think,  generally  equivalent  to  a  phthisis  whi.-h  has  progressed  qmcklv 
fibroid  phthisis  to  one  which  has  been  slow  in  its  course.'  —  (..  H.  1'. 
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generally  limited  to  the  edge  of  the  infiltrated  tissue.  Sometimes  nests  of 
bacilli  occur  in  the  midst  of  inflammatory  consolidation.  In  tuberculous 
vomicce  they  are  often  present  in  great  numbers.  Caseous  fragments, 
•which  are  so  often  found  in  the  cavities  of  phthisis,  consist,  according  to 
Koch,  almost  entirely  of  masses  of  bacilli. 

The  varied  appearances  which  may  be  found  in  the  lungs  after  death 
depend  mainly  upon  whether  the  tubercles  and  the  inflammatory  consolida- 
tion they  cause  become  caseous  and  soften,  or  undergo  fibrous  changes  and 
harden.  This  chiefly  depends  on  the  rapidity  with  which  the  disease  has 
advanced  during  life;  so  that  pneumonic  phthisis  generally  means  cases 
which  have  advanced  quickly  ;  fibroid  phthisis,  those  which  are  very 
chronic.  Scarcely  any  case  of  phthisis  is  without  bronchitis  and  pleurisy, 
and  few  are  without  tuberculous  lesions  elsewhere ;  but  none  are  without 
the  essential  lesions  of  tubercle,  catarrhal  pneumonia,  caseous  degeneration, 
and  more  or  less  attempt  at  fibrous  cicatrisation. 

Amtomy :  locality. — Phthisis  aff'ects  both  lungs.  Clinically  we  con- 
stantly meet  with  early  cases  of  consumption,  in  which  the  physical  signs 
are  confined  to  one  side  of  the  chest;  but,  as  the  disease  advances,  the 
opposite  side  becomes  also  involved.  The  evidence  of  autopsies  proves 
that  it  is  the  rarest  event  for  a  patient  to  die  of  phthisis  with  only  one 
lung  affected.  Nevertheless  the  disease  is  not  perfectly  symmetrical ;  it  is 
almost  always  earlier  and  more  advanced  in  one  lung  than  in  the  other.  It 
is  much  more  symmetrical  than  pneumonia  or  pulmonary  cirrhosis  or 
pleurisy,  more  so  than  tuberculous  disease  of  the  testes  or  adrenals,  and 
less  symmetrical  than  chronic  tubal  nephritis  or  than  psoriasis. 

It  has  long  been  known,  both  to  physicians  and  to  pathologists,  that 
the  upper  parts  of  the  lungs  are  almost  invariably  aflTected  with  phthisis,  in 
whatever  form,  before  the  lower  parts ;  and  that  in  all  but  the  most 
.  exceptional  instances  the  disease  spreads  downwards  from  apex  to  base. 
Moreover  the  same  is  true  when  the  lower  lobe  is  afi"ected — the  earliest 
lesions  are  in  its  apex,  and  the  disease  spreads  downwards. 

The  general  rule  of  the  proclivity  of  the  apex  is  liable  to  certain  excep- 
tions. In  some  cases  the  tubercles  appear  a  little  lower  down,  leaving  the 
extreme  summit  of  the  upper  lobe  free,  and  often  the  seat  of  emphysema. 
But  the  tuberculous  process  seems  never  to  spread  upwards  from  the  base 
of  a  lung  into  and  through  the  upper  lobe.  Most  cases  of  "basal  phthisis" 
are  probably  not  tuberculosis,  but  a  form  of  "  chronic  pneumonia "  or 
cirrhosis  of  the  lung  {supra,  p.  27). 

A  satisfactory  explanation  of  this  remarkable  distribution  is  not  easy  to 
find ;  and  the  difficulty  is  increased  by  the  fact  that  the  same  distribution 
is  true  of  miliary  tuberculosis.  Dr  Hamilton  believed  that  the  apices  are 
the  driest  parts  of  the  lungs,  so  that  caseation  of  catarrhal  products  is  more 
apt  to  take  place  there  than  elsewhere  ;  and  also  that  the  apices  expand 
less  during  breathing,  and  so  catarrhal  products  are  more  likely  to  accumu- 
late there  than  in  other  parts  of  the  lungs.  Rindfleisch  insisted  that  the 
upright  position  of  the  body  in  man  and  in  the  Quadrumana  causes  the 
weight  of  the  shoulders  and  arms  to  fall  upon  the  upper  ribs,  and  so 
interferes  with  their  play,  and  leads  to  a  deficiency  in  the  movement  of  air 
in  the  apices  as  compared  with  the  lower  lobes.  Thus  catarrhal  secretions 
are  less  easily  removed  thence.  Striimpol  also  thinks  that  the  bacilli  lodge 
in  the  apices  because  less  movement  takes  place  therfe  ;  and  Gcigler  believes 
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that  the  circulation  in  the  apices  is  less  active  than  in  the  rest  of  the  hings. 
On  the  other  hand,  the  proclivity  of  the  apices  to  phthisis  is  no  greater  in 
men  than  in  women,  who  use  those  parts  of  the  lungs  far  more  than  men 
do,  and  according  to  Moxon  the  anterior  edges  are  the  earliest  seats  of 
tubercle  in  persons  who  are  confined  to  hed  ;  a  fact  which  he  explained  by 
supposing  that  in  a  bedridden  patient  these  parts  are  the  most,  not  the 
least,  active  in  respiration. 

Dr  H.  J.  Campbell,  in  the  'Guy's  Hospital  Eeports  '  for  1891  (vol. 
xlviii,  p.  33),  observes  that  the  monkeys  in  the  Zoological  Gardens  at 
Regent's  Park  die  more  frequently  from  pulmonary  tuberculosis  than  from 
any  other  malady  (20  cases  out  of  38  deaths),  but  that  the  apices  of  the 
lungs  are  generally  free,  or  less  affected  than  other  parts.  He  finds  the 
explanation  of  this  difference  from  human  pathology  in  the  fact  that  owing 
to  the  length  of  the  first  rib  and  the  backward  direction  of  the  clavicle  in 
Quadrumana,  the  apex  of  the  lung,  even  when  distended,  does  not  rise  out 
of  the  thorax  as  it  does  in  man  :  it  thus  escapes  the  full  atmospheiic 
pressure  which  in  human  beings  makes  it  difficult  to  expand  the  apices  by 
inspiration,  and  to  empty  them  by  expiration.  Thus  not  only  are  the 
air-vesicles  above  the  clavicles  less  aerated  than  those  within  the  thorax, 
but  mucus  and  other  contents  are  less  readily  expelled.  Indeed,  forcible 
expiration,  as  in  a  fit  of  coughing,'  may  drive  mucus  or  bacilli  from  the 
intra-thoracic  into  the  cervical  portion  of  the  lungs. 

Often  the  upper  lobe  presents  a  dense  fibrous  mass  (perhaps  containing 
cavities),  while  in  the  middle  of  the  organ  there  are  cheesy  patches,  and  in 
the  lower  lobe  grey  tubercles,  scattered  or  in  groups.  Or,  again,  the 
affection  in  one  lung  may  be  fibrous  or  caseous  throughout ;  while  in  the 
opposite  lung,  in  which  the  disease  is  of  more  recent  origin,  are  only 
clusters  of  tubercles.  Lastly,  the  pulmonary  lesion  may  appear  to  be 
fibrous,  not  a  single  miliary  tubercle  being  discoverable,  grey  or  caseating  ; 
yet  grey  or  yellow  tubercles  will  be  found  in  the  ileum,  or  liver,  or  spleen. 

Miliary  stage  and  consolidation. — liindfleisch  maintained  that  the  process 
in  phthisis  begins  where  the  bronchioles  open  into  the  alveoli.  Such  a 
lesion  at  the  extremities  of  several  adjacent  tubes,  and  extending  along 
the  walls  of  the  tubes,  would  account  for  the  "racemose"  distribution  of 
pulmonary  tubercles  which  gave  rise  to  the  phrase  "Carswell's  grapes.' 
But  we  seldom  see  a  "  peribronchial "  distribution  of  clustered  tubercles  : 
and  Hamilton  described  tubercle  in  the  lung  as  generally  beginning  in  a 
projection  on  one  side  of  an  alveolus.  At  first  it  pushes  before  it  the 
epithelium  and  the  alveolar  capillaries  ;  but  it  soon  breaks  through  and 
destroys  the  alveolar  wall,  so  that  a  uniform  rounded  nodule  results,  in 
which  the  outlines  of  the  original  air-vesicles  are  barely  recognisable.  The 
cells  of  the  primary  grey  tubercle  may  be  derived  either  from  the  con- 
nective-tissue corpuscles  of  the  alveolar  wall,  or  from  the  endothelium  of  its 
capillaries.  Sometimes  a  tubercle  sprouts  from  the  inner  coat  of  a  branch 
of  the  pulmonary  artery.  Other  tubercles  lie  in  the  course  of  the  pul- 
monary lymphatic  vessels  contained  in  the  periarterial  and  peribronchial 
sheaths,  the  interlobular  septa,  and  the  deep  layer  of  the  pleura. 

In  some  instances  tubercles,  scattered  or  in  clusters,  spread  slowl\ 
through  the  lung,  with  little  or  no  change  in  the  intervening  spongy  tissue. 
J3ut,  as  a  rule,  this  undergoes  early  consolidation,  so  that  the  tubercles 
come  to  be  embedded  in  the  products  of  secondary  inflammation.  Some- 
times the  lung  is  involved  uniformly  from  the  apex  downwards,  the  edge  of 


ANATOMICAL  STAGES 


41 


a  consolidated  area  having  a  festooned  outline,  not  unlike  the  border  of  a 
malignant  growth.  More  frequently,  even  when  part  of  the  upper  lobe  is 
luiiformly  solidified,  there  are  separate  nodules  of  various  sizes  lower  down  ; 
;uid  below  these  again,  scattered  tubercles  may  generally  be  seen  as  har- 
ingers  of  the  disease. 

The  solid  area  may  be  soft,  translucent,  and  pinkish,  from  catarrhal 
obliteration  of  the  vesicles,  or  yellow  and  friable  from  caseous  degeneration. 
In  very  chronic  cases  it  is  firm,  dark,  and  tough,  presenting  one  form  of 
Addison's  iron-grey  induration  ;  or  it  may  have  a  "  marbled  "  aspect,  crossed 
l)y  bands  and  seams  of  fibrous  tissue,  and  pigmented  in  all  degrees  of  depth. 
There  are  very  few  cases  in  which  the  caseation  may  not  be  found  in  some 
part  of  the  lungs. 

Excavalion. — With  lare  exception  the  process  of  consolidation  is  fol- 
lowed more  or  less  quickly  by  one  of  ulceration,  leading  to  the  formation  of 
cavities  technically  called  vomicce*  The  tubercles  no  doubt  soften  in  their 
centres,  as  they  do  elsewhere,  and  a  vomica  may  result  from  the  breaking 
down  of  caseous  material  derived  from  tubercles  alone ;  but  the  formation 
of  cavities  always  involves  destruction  of  infiltrated  lung-substance  as  well. 

One  characteristic  appearance  is  the  presence  of  a  definite  caseous  zone 
between  a  vomica  and  the  surrounding  healthy  tissue ;  this  is  an  indication 
that  the  disease  was  still  spreading  at  the  time  of  death.  As  the  vomicas 
enlarge,  cavities  are  apt  to  open  into  one  another,  and  thus  a  single  cavern 
of  irregular  form  may  be  produced.  Sometimes  the  destructive  process 
remains  limited  by  the  lobar  septum ;  sometimes  this  also  is  ulcerated 
through,  so  that  the  whole  of  the  upper  and  a  part  of  the  lower  lobe  may 
form  one  hu2;e  sac. 

Sooner  or  later,  if  the  patient  should  survive  long  enough,  the  further 
extension  of  a  vomica  is  arrested  by  a  healing  process.  The  indication  that 
this  change  has  begun  is  that  the  interior  of  the  cavity,  instead  of  being 
rough  and  shaggy  with  adherent  cheesy  debris,  has  a  smooth  appearance, 
like  that  of  a  mucous  membrane,  and  is  surrounded  by  a  fibrous  wall.  Such 
smooth-walled  vomicae  are  often  crossed  by  fibrous  bands  or  trabeculoi,  con- 
sisting of  condensed  pulmonary  substance,  with  fibrous  tissue  that  perhaps 
originally  belonged  to  interlobular  septa.  In  all  probability  some  trabeculas 
are  remains  of  partitions  that  at  one  time  separated  vomicae  since  coalesced  ; 
others  contain  obliterated  branches  of  the  pulmonary  artery ;  and  some- 
times several  can  be  seen  converging  to  a  point  of  the  cavity  nearest  the 
root  of  the  lung.  The  formation  of  the  last  is  probably  due  to  the  resist- 
ance offered  by  the  arterial  walls  to  the  process  of  ulceration.  Ultimately 
the  trabeculae  themselves  have  given  way,  and  their  loose  ends  may  be' seen 
hanging  into  the  interior  of  the  vomicae.  In  large  cavities  a  bundle  of  such 
ruptured  trabeculae  may  sometimes  be  seen,  and  their  relation  to  the  pul- 
monary artery  is  at  once  shown  if  a  probe  is  passed  into  that  vessel  from 
the  heart.  Sometimes  a  pervious  channel  persists  for  some  little  distance 
in  a  trabecula,  a  fact  which  we  shall  see  to  be  of  clinical  importance. 

It  has  been  asserted  that  some  of  the  smooth-walled  cavities  in  a  phthisi- 
cal lung  are  dilatations  of  bronchial  tubes,  and  not  formed  by  ulceration. 
The  notion  that  some  vomicae  are  bronchiectases  seems  to  have  origi- 
nated with  Laennec,  and  was  suggested  by  the  difficulty  of  a  cavity  formed 
by  ulceration  having  a  mucous  membrane.    But  now  we  know  how  readily 

*  Vomica,  a  foul  sore,  an  internal  abscess :  SiXi  old  Lntin  word  ('  Liv.  Hist.,'  xxv,  12) 
applied  by  Celsus  (lib.  iv,  cap.  8)  to  abscess  of  tlie  liver  as  well  as  of  the  lung. 

"  lit  plithisis  et  voiiiicsc  pntres." — .luv.,  xiii,  1(5. 
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epithelium  can  grow  over  a  raw  surface  from  an  edge  of  skin  or  mucous 
membrane,  as  in  the  case  of  a  rectal  fistula.  Moreover,  it  is  doubtful 
whether  smooth-walled  pulmonary  cavities  ever  have  a  continuous  epithelial 
lining.  Dr  Ewart,  in  his  Gulstonian  Lectures  for  1882,  says  that  this  is 
wanting,  except  where  there  are  "scattered  islets  of  mucous  membrane," 
the  remains  of  "  outlying  bronchi  intersected  by  the  cavity  M^all."''^ 

The  contents  of  vomicie  vary  widely.  When  recent  they  often  show 
caseous  masses,  which  would  no  doubt  crumble  into  fragments  in  the  course 
of  time,  and  be  expectorated.  Cavities  of  old  date  usually  have  pus  in  their 
interior.  This  implies  that  there  is  no  very  free  communication  with  the 
bronchial  tubes,  and  the  fact  is  that  in  old  vomicae  there  is  a  tendenc}'  for 
the  orifices  of  the  tubes  to  contract  until  they  become  very  narrow.  Often 
a  bronchus  of  considerable  size,  into  which  a  large  catheter  might  be  passed, 
has  an  opening  into  a  cavity  that  will  but  just  admit  a  probe.  In  such  a 
case,  swelling  of  its  lining  membrane  might  easily  block  it  altogether. 

It  is  remarkable  how  seldom  the  contents  of  phthisical  cavities  putrefy  ; 
they  often  have  a  faint,  sickly  odour,  but  they  very  rarely  become  fcetid, 
nor  do  they  often  undergo  that  peculiar  acid  fermentation  which  is  apt  to 
arise  in  cases  of  chronic  bronchitis  and  bronchiectasis  (vol.  i,  p.  1071). 
When  there  is  free  escape  of  pus  from  vomicae,  their  lining  membrane  may 
continually  pour  it  out  and  furnish  large  daily  expectoration.  But  some- 
times at  an  autopsy  the  walls  are  found  perfectly  dry,  and  the  interior 
empty ;  in  such  cases  there  may  have  been  no  expectoration  during  life. 

Involution. — To  complete  the  morbid  anatomy  of  phthisis  we  have  still 
to  discuss  the  way  in  which  the  tuberculous  lesions  in  the  lungs  become 
obsolete,  so  that  they  cease  to  threaten  the  patient's  life,  or  even  to  impair 
his  health  ;  for  the  disease  is  not  incurable. 

The  proof  of  this  important  statement  rests  not  only  on  clinical  obser- 
vation of  persons  who  have  suffered  in  youth  from  haemoptysis,  and  appeared 
to  be  going  into  a  decline,  yet  have  recovered  and  lived  to  a  good  age — of 
these  we  shall  give  examples  further  on, — but  we  have  the  unmistakable 
evidence  of  the  deadhouse.  Here  relics  of  former  mischief  are  frequently 
discovered  in  the  lungs  of  those  who  have  died  at  various  periods  of  life 
and  of  every  kind  of  disease  or  injury.  In  May,  1880,  Dr  Heitler,  of 
Vienna,  brought  before  the  Medical  Society  of  that  city  an  analysis  of  all 
the  cases  of  this  kind  that  had  been  met  with  in  a  series  of  16,562  autopsies 
between  the  years  1867  and  1879.  Excluding  cases  in  which  death  was 
due  to  phthisis,  he  found  that  there  were  no  fewer  than  780  (or  almost 
exactly  5  per  cent.)  in  which  obsolete  tubercle  was  present.  In  no  fewer 
than  651  cases  both  lungs  showed  signs  of  past  disease,  though  generally  to 

*  Dr  Hamilton  maintains  that  cavities  which  cannot  be  dilated  broncliial  tubes  often 
have  an  epithelium  "most  typically  columnar  and  ciliated  ;"  and  he  explains  the  occur- 
rence of  bronchiectasis,  and  the  sinuous  and  irregular  outlines  of  the  cavities  which  he 
believes  to  be  of  such  a  nature,  hy  referring  it  to  the  tiactiou  of  bauds  of  fibrous  tissue 
radiating  away  from  the  sides  of  the  cavity  at  difEerciit  poiuts.  What  seems  to  prove  that 
tlie  cavities  in  question  are  really  vomicro  is  that  the  earlier  stage  of  the  process  of  dilata- 
tion is  never  seen.  It  the  view  adopted  by  Dr  Hamilton  were  correct,  one  ought,  towards 
the  margin  of  the  affected  part  of  tlie  lung,  to  see  tubes  which  could  still  be  traced  on  to 
their  extremities,  but  the  sides  of  which  were  beginning  to  bulge  out  here  and  there.  Un 
tlie  other  hand,  what  one  does  commonly  find  are  all  possible  transitional  varieties  between 
smooth-walled  cavities  and  unmistakable  vomica?.  The  former  are  seen  towards  the  apex 
where  the  mischief  is  of  oldest  date;  the  hitter  lower  down,  where  it  i>.  ot  more  recent 
oricin  Moreover,  smooth-walled  cavities  often  riddle  the  substance  of  a  diseasec  lung  in 
all  directions,  communicating  freely  with  one  another  on  every  side,  so  th«t  an  ulcerative 
process  must  clearly  have  been  concerned  in  their  formation.— L.  H.  i . 
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an  unequal  extent;  in  sixty-eight  the  right  lung  was  alone  affected,  in  sixty- 
one  the  left.*  ,  .  .  ,  1       ^  .u 

That  such  relics  of  long-past  pulmonary  mischief  belong  to  the  same 
affection  which,  when  it  goes  on  and  destroys  life,  is  called  phthisis,  cannot 
1)6  doubted.  For  their  seat  is  in  or  near  the  apex  of  the  lung,  the  affected 
l)art  is  more  or  less  indurated,  and  it  is  often  puckered  on  the  surface  or 
iidherent  to  the  chest  wall.  On  section  it  presents  fibrous  bands,  or  toiigh 
masses  of  fibrous  tissue,  often  deeply  pigmented,  and  sometimes  containing 

calcareous  nodules. 

Kurlow  has  found  by  experiment  that  such  obsolete  tubercle  is  some- 
times still  infectious  when  injected,  and  reproduces  tubercle  in  animals  ; 
.  and  Dr  Vincent  Harris  has  found  tubercle  bacilli  in  old  preparations  from 
St  Bartholomew's  Museum. 

The  caseous  nodules  are  not  infrequently  gritty  from  deposition  of 
lime  salts,  or  converted  into  hard  smooth  calculi. 

The  puckering  of  the  pulmonary  tissue  often  looks  like  a  cicatrix,  and 
it  probably  represents  former  vomica?  which  have  undergone  obliteration. 
Dr  Theodore  Williams  has  shown  that  this  process  of  contraction  of  a 
vomica  is  often  attended  by  shifting  of  its  position.  Unless  it  is  closely  in 
contact  with  a  firmly  adherent  pleura,  the  most  fixed  part  of  its  wall  is  that 
which  contains  the  openings  of  bronchial  tubes  ;  consequently  it  often 
shrinks  away  from  the  front  of  the  lung  towards  the  root.  Dr  Ewart,  in 
his  'Gulstonian  Lectures'  for  1882,  gives  diagrams  showing  that  the  pul- 
monary pleura,  if  not  too  extensively  fixed  by  adhesions,  may  be  drawn 
inwards  over  such  a  receding  cavity  until  it  forms  a  deep  chink  or  fissure. 

The  space  made  by  the  shrinking  of  a  vomica  is  often  partly  filled  up  by 
the  adjacent  tissue  becoming  emphysematous,  the  bulla?  having  been  pro- 
bably formed  during  inspiration,  as  explained  by  Gairdner  (vol.  i,  p.  1062). 
More  frequently,  however,  the  lower  part  of  the  upper  lobe  of  the  lung,  or 
(in  the  case  of  the  right  lung)  the  fore-part  of  the  middle  lobe,  is  uniformly 
enlarged ;  if  there  is  great  contraction  of  one  lung,  the  upper  lobe  of  the 
opposite  one  may  increase  in  size  until  it  passes  across  the  median  line. 
Other  organs  at  the  same  time  undergo  displacement.  The  liver  or  the 
stomach  is  dragged  upwards,  according  as  the  right  or  the  left  lung  is  the 
one  which  is  diseased  ■  and  the  heart  may  be  pulled  over  either  to  the 
right,  or  beyond  its  natural  position  to  the  left.  Lastly,  the  upper  ribs  are 
drawn  inwards,  so  that  the  chest  wall,  especially  below  the  clavicle,  appears 
flattened  or  even  hollowed. 

The  conversion  of  a  great  part  of  the  upper  lobes  of  the  lungs  into 
cicatricial  tissue,  with  thickened  and  adherent  pleura,  has  led  to  the  term 
"  fibroid  "  (more  correctly  fibrous)  phthisis,  and  there  is  no  objection  to  the 
term  as  a  descriptive  one,  like  hsemorrhagic  or  pneumonic  phthisis.  But 
the  attempt  to  separate  these  chronic  cases  with  fibrous  cicatrisation  from 
the  tuberculous  disease  was  a  step  backwards  in  pathology. 

Summary. — We  may  conclude  our  account  of  the  anatomy  of  phthisis 

*  A  point  of  interest  is  that  the  proportion  of  cases  at  different  afrcs  went  on  regularly 
increasing  for  each  decennial  period  up  to  sixty  years  of  nge.  Among  i)ersons  aged  from  ton 
to  twenty  there  were  12  cases  of  phthisis  ;  from  twenty  to  thirty,  105  ;  from  thirty  to  forty, 
131  ;  from  forty  to  fifty,  156;  from  fifty  to  sixty,  157;  from  sixty  to  seventy,  30;  from 
seventy  to  eighty,  153.  It  is  true  that  no  positive  conclusion  can  bo  drawn  from  this  fact, 
in  the  absence  of  information  as  to  tiie  proportion  of  persons  at  different  ages  in  tlic  total 
number  of  autopsies,  but  it  is  diflicult  to  escape  the  inference  that  the  time  at  which  the 
pulmonary  lesions  were  originally  developed  must,  in  a  considerable  number  of  instances, 
have  been  during  adult  life. 
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by  saying  that  one  of  its  characteristic  marks  is  its  multiformity.  In  every 
case  there  is  more  or  less  evidence  of  bronchitis,  in  every  case  the  effects  of 
pleurisy,  in  every  case  discrete  tubercles,  grey  or  yellow,  and  infiltrating 
caseous  tubercle.  In  every  case  there  is  catarrhal  broncho-pneumonia, 
with  caseous  degeneration,  softening,  and  destructive  ulceration,  causing 
more  (r  less  developed  vomicae;  and  in  almost  every  case  there  is  some 
attempt  at  repair,  shown  by  fibrous  induration,  contraction,  and  cicatrisa- 
tion. 

On  the  other  hand,  pleuritic  effusion  is  rare,  except  in  the  earliest  stage, 
and  empyema  is  still  rarer.  True  lobar  fibrinous  pneumonia  is  an  infre- 
quent and  probably  accidental  complication  ;  and  neither  abscess  nor  gan- 
grene is  met  with.  Pneumothorax  sometimes  occurs,  and  must  always  be 
remembered  as  a  possible  event.  Emphysema,  chiefly  of  the  anterior  edge 
of  the  lungs,  is  present  in  almost  all  chronic  cases. 

The  anatomical  lesions  which  most  frequently  accompany  pulmonary 
phthisis  are  ulceration  of  the  ileum  and  of  the  larynx.  The  latter  will  be 
described  in  the  next  chapter;  the  former  will  be  noticed  among  the  diseases 
of  the  ititestines.  Next  in  frequency  comes  tuberculous  pleurisy,  then 
peritonitis,  tuberculous  meningitis  and  tuberculosis  of  the  spleen,  liver,  and 
kidneys,  of  the  testes  in  men,  and  the  Fallopian  tubes  in  women. 

In  children  the  most  frequent  lesions  are  found  in  the  spleen,  liver, 
peritoneum,  and  pia  mater. 

Sj/mptoms. — The  clinical  recognition  of  phthisis,  as  of  pulmonary 
diseases  in  general,  is  based  partly  upon  symptoms,  partly  upon  physical 
signs  ;  and  there  is  no  disease  in  which  diagnosis  depends  more  on  the 
concurrence  of  the  two  kinds  of  evidence.  Symptoms  alone,  when  no  signs 
can  be  detected,  may  justify  a  strong  suspicion  that  phthisis  is  present ; 
but  until  this  is  confirmed  by  signs  this  suspicion  never  reaches  certainty. 
On  the  other  hand,  when  one  discovers  physical  signs  of  the  disease  in  a 
person  whose  health  appears  perfect,  and  weight  normal — as,  for  example, 
in  a  candidate  for  life  insurance, — the  inference  is  that  they  depend  upon 
a  lesion,  which  although  it  was  phthisical,  yet  is  now  obsolete,  at  least  for 
the  time.  Probably  physical  signs  never  develop  themselves  in  phthisis 
without  sj'mptoms  having  preceded  them,  although  the  patient  ma}'^  fail  to 
notice  or  may  wilfully  conceal  them.  A  description  of  the  symptoms  of 
the  disease  will  therefore  best  precede  that  of  the  signs. 

The  symptoms  of  phthisis  fall  into  two  groups :  those  which  point 
directly  to  the  lungs ;  and  those  which  concern  other  organs,  or  the  whole 
body.    We  will  take  the  latter  first. 

Wasting. — Of  the  general  symptoms,  the  most  important  is  progressive 
loss  of  flesh.  This  often  occurs  with  extreme  rapidity.  Riihle  mentions 
the  case  of  a  very  bulky  woman,  who  had  weighed  240  lbs.,  and  who  lost 
40  lbs.  in  the  four  weeks  before  she  came  under  his  care  for  ha3raoptysis, 
although  no  physical  signs  could  be  detected.  Ultimately  phthisical 
patients  often  lose  a  quarter  or  even  a  third  of  their  weight.  The  explana- 
tion of  the  wasting  is  not  always  obvious.  There  is  often  great  loss  of 
appetite,  and  especially  distaste  for  fat  in  every  form,  while  in  some  cases 
vomiting  is  added  to  anorexia  ;  but  many  patients  who  eat  well,  and  appear 
to  digest  what  they  eat,  still  lose  flesh  steadily ;  nor  is  the  wasting  always 
accounted  for  by  the  degree  of  pyrexia  or  the  amount  of  sweating.  There 
is  no  question  that  diminished  appetite  and  imperfect  assimilation  of  food. 
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hectic  fever  and  continued  colliquative  diarrhoea,  profuse  purulent  expec- 
toration and  excessive  sweating,  each  tend  to  produce  loss  of  flesh ;  but  it 
almost  seems  as  if  the  growth  of  tubercle,  like  that  of  cancer,  has  a  certain 
wasting  effect,  independently  of  diminution  of  the  income  or  increase  of  the 
expenditure  of  the  organism. 

Atrophy  probably  aff'ects  all  the  tissues  more  or  less  ;  but  the  heart 
becomes  much  less  reduced  in  size  in  phthisis  than  in  other  wasting 
diseases,  as,  for  example,  cancer,  probably  because  the  right  ventricle  has 
increased  work  thrown  upon  it  by  the  obstruction  in  the  lungs.  On  the 
other  hand,  in  very  chronic  fibrous  cases  the  heart  may  be  found  over 
weight,  from  hypertrophy  of  the  right  side. 

With  the  emaciation  there  is  often  failure  of  strength.  The  .patient  is 
no  longer  able  to  walk  without  fatigue  ;  the  duties  of  the  day  tire  him,  so 
that  he  is  glad  to  get  home  and  lie  on  the  sofa  until  he  goes  to  bed ;  and 
in  the  morning  he  feels  unfit  for  the  day's  work.  Nevertheless  in  many 
cases  the  mental  activity  and  the  muscular  strength  persist  to  a  surprising 
degree,  even  in  an  advanced  stage  of  the  disease. 

Ancemia  is  often  an  early  symptom  of  phthisis.  The  face  becomes  pale, 
the  hands  are  white  and  transparent.  In  women  scantiness  or  suppression 
of  the  catamenia  may  be  one  of  the  first  indications  that  the  health  is 
failing.  CEdema  of  the  ankles  often  occurs  as  the  disease  advances,  but  it 
is  seldom  considerable  unless  due  to  venous  thrombosis.  It  depends  rather 
on  weakness  of  the  left  ventricle  from  ana3mia  than  upon  dilatation  of  the 
right  ventricle  from  pulmonary  obstruction;  and  there  is  never  general 
dropsy  or  albuminuria,  as  in  cases  of  chronic  bronchitis. 

The  skin  is  usually  moist,  but  occasionally  harsh  and  dry,  with  dimin- 
ished sebaceous  secretion — the  state  known  as  xerodermia  or  pityriasis 
talescentium.  The  growth  of  the  hair  is  also  changed.  The  straight  lanky 
whiskers  and  beard  of  consumptive  patients,  and  the  long  thin  hair 
upon  the  chest,  often  suggest  the  nature  of  their  disease. 

Pyrexia. — When  consulted  by  a  person  who  has  lost  colour  and  weight, 
we  first  ascertain  whether  the  pulse  is  quickened  and  whether  the  tempera- 
ture is  raised  in  the  evening.  One  should  notice  if  the  palms  of  the  hands 
are  hot,  if  the  cheeks  are  flushed,  and  if  there  is  much  perspiration  at  night. 
The  pyrexia  of  phthisis  in  diflferent  cases  varies  widely  in  character  and 
range,  but  is  very  seldom  absent."^ 

In  the  most  acute  cases,  which  in  Germanj'-  are  called  "phthisis  florida," 
the  pyrexia  may  be  continuous  throughout  the  twenty-four  hours ;  the 
temperature  may  reach  104°  Fahr.,  and  keep  above  102°  unless  profuse 
sweating  occurs,  when  it  usually  falls  one  or  two  degrees.  It  is  remarkable 
that  with  this  high  fever  delirium  is  rare ;  and  it  is  quite  an  exception  for 
the  patient  to  pass  into  a  "typhoid"  condition,  with  stupor,  sordes  on  the 
lips,  and  a  dry,  brown  tongue.  Moreover,  phthisical  patients  often  retain  a 
better  appetite  than  is  usual  with  a  like  degree  of  pyrexia,  and  sufi"er  less 
from  thirst. 

Scarcely  less  acute  is  the  course  of  other  cases  in  which  the  daily  range 
)f  temperature  is  very  wide,  the  maximum  reaching  103°  or  104°  while 
the  minimum  may  be  98'4°,  or  even  lower,    Iliihle  justly  remarks  that  a 
subnormal  temperature,  alternating  with  a  high  fever,  is  more  unfavourable 

*  I)r  Theodore  Williams,  liowovcr,  in  vol.  Iviii  of  tlie  '  Mcd.-Chir.  Transactions,'  says 
tliiit  in  several  of  his  cases,  though  active  disciiso  was  going  on  in  one  or  both  lungs,  no 
rise  of  teinpeniture  took  place.  In  one  ciise  five  observations  were  made  every  day  for  a 
week,  and  the  thermometer  was  never  found  above  99°. 
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than  when  the  fall  is  not  below  normal.  Sometimes  the  patient  experiences 
a  slight  rigor  or  a  sensation  of  chilliness,  and  then  passes  through  hot  and 
sweating  stages,  like  those  of  a  paroxysm  of  ague. 

In  less  severe  cases  the  range  of  the  temperature  is  smaller ;  the  ther- 
mometer may  indicate  100°  or  101°  towards  evening,  but  during  the  rest 
of  the  day  it  is  scarcely  above  the  normal  point.  Even  when  pyrexia  is 
generally  present,  none  may  be  detected  during  intervals  of  days  or  weeks. 
Of  the  causes  of  the  differences  in  degree  of  pyrexia  in  different  cases  of 
phthisis  no  satisfactory  account  has  yet  been  given.  The  late  Dr  Wilson 
Fox  ('Med.-Chir.  Transactions,'  vol.  Ivi)  thought  that  it  is  generally  propor- 
tioned to  the  extent  of  the  intercurrent  inflammation  ;  but  probably  it 
depends  chiefly  upon  rapidity  of  production  of  fresh  tuberculous  areas,  with 
increase  of  the  toxines  of  the  specific  bacilli. 

It  must  also  be  remembered  that  in  many  cases  of  phthisis,  as  of  Enteric 
fever  (vol.  i,  p.  139),  there  are,  beside  the  pathogenic  bacillus,  streptococci 
and  other  septic  organisms  present,  which  undoubtedly  help  in  producing 
pyrexia,  with  pulmonary  suppuration  and  intestinal  ulceration. 

Sweating  comes  on  most  during  sleep,  and  some  patients  cannot  doze 
for  half  an  hour  during  the  day  without  their  clothes  becoming  saturated. 
A  paroxysm  of  cough  sometimes  starts  a  fit  of  perspiration. 

Pulse. — The  heart's  action  is  nearly  always  accelerated  in  phthisis,  and 
its  rate  indicates  the  activity  of  the  disease  almost  as  well  as  the  tempera- 
ture itself.  Like  the  pyrexia,  it  is  highest  in  the  evening.  It  is  much 
affected  by  slight  exertion,  and  even  by  a  change  of  position  from  sitting 
to  standing.  The  frequent  radial  pulse  is  generally  soft  and  feeble,  and 
sometimes  its  rapidity  is  out  of  proportion  to  the  degree  of  fever. 

Vomiting  is  occasionally  the  most  marked  of  the  early  symptoms  of 
phthisis,  and  grave  errors  have  been  committed  in  supposing  that  the 
patient's  complaints  were  all  due  to  disorder  of  the  stomach.  This  symptom 
may  also  be  the  direct  result  of  a  fit  of  coughing. 

Diarrhoea  is  a  frequent  symptom  in  the  later  stages  of  phthisis.  It  is 
often  due  to  the  presence  of  tuberculous  ulcers  of  the  small  intestine,  or 
rather,  perhaps,  to  a  catarrhal  state  of  the  mucous  membrane  which  pre- 
cedes and  accompanies  such  ulcers.  Occasionally  diarrhoea  from  this  cause 
persists  for  many  weeks  before  any  physical  signs  of  pulmonarj'-  disease  can 
be  detected,  so  that  the  -case  has  been  regarded  as  one  of  Enteric  fever ; 
but  more  often  the  phthisical  patient  complains  of  constipation.  In  ad- 
vanced cases  another  cause  of  diarrhoea  is  the  development  of  lardaceous 
disease  in  the  intestinal  mucous  membrane. 

A  minor  point,  on  which  French  writers  have  insisted,  is  the  presence 
of  a  r6d  line  on  the  gums  close  to  the  teeth.  Whether  it  is  seen  more  often 
in  persons  Avho  are  consumptive  than  in  others  is  doubtful. 

Dyspnoea  is  a  much  less  marked  symptom  in  phthisis  than  might 
have  been  expected.  The  gradual  onset  of  the  disease,  and  the  loss  of  mus- 
cular power  and  of  body-weight  keeping  pace  with  the  destruction  of 
the  lungs,  probably  account  for  the  fact  that  a  patient,  even  with  advanced 
phthisis,  is  often  able  to  breathe  quietly,  and  to  carry  on  conversation  with 
comfort,  so  long  as  he  is  sitting  still.  As  Watson  remarked,  persons  who 
fear,  but  will  not  believe,  that  they  are  consumptive,  will  fetch  a  deep 
breath,  and  bid  us  remark  how  thoroughly  they  can  distend  their  lungs. 
But  any  exertion  causes  obvious  hurry  of  breathing ;  and  towards  the 
last,  orthopncea  is  sometimes  piesent  in  an  extreme  degree,  so  that  the 
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patient  gasps  for  breath,  while  his  face  and  hands  are  livid  and  bathed  in 

sweat.  . 

It  is  no  doubt  as  a  consequence  of  obstruction  to  the  pulmonary  circula- 
tion that  in  the  more  chronic  cases  of  phthisis,  and  in  these  only,  we  see 
clubbed  finger-ends  with  curved  nails  {ungues  adunci).  The  same  hyper- 
trophy aflfects  the  toes  also,  as  in  cases  of  empyema,  of  chronic  bronchitis, 
and  of  heart  disease. 

Pain  is  not  often  distressing  in  cases  of  phthisis.  There  may  be  pain 
in  the  shoulder,  or  beneath  the  collar-bone,  or  lower  down ;  but  in  many 
cases  even  this  seems  to  be  muscular.  The  pleurisy  which  invariably  fixes 
the  lung  to  the  surrounding  structures  seems  to  be  painless ;  but  pleurisy 
lower  down,  where  there  is  more  movement  of  the  parietal  upon  the  pul- 
monary layer,  is  less  frequent,  and  may  be  attended  with  sharp  pleurodynia. 

Aspect  and  temper. — A  phthisical  patient  often  betrays  the  nature  of  his 
disease  to  the  experienced,  physician  at  the  first  ,  glance.  Apart  from  the 
question  (to  be  considered  presently)  of  there  being  a  special  configuration 
indicative  of  a  phthisical  tendency,  a  bright  eye  and  a  flushed  cheek, 
associated  with  a  pale  face,  wasted  frame,  slender  fingers,  and  lank  hair,  at 
once  suggest  consumption. 

The  consumptive  patient  is  generally  hopeful  (spes  phlhisica),  and,  in 
spite  of  much  suff"ering,  is  as  a  rule  cheerful  and  uncomplaining.  In  this 
respect  phthisis  contrasts  with  disease  of  the  heart,  but  still  more  with 
affections  of  the  abdomen,  particularly  of  the  rectum. 

Covgh  and  sputum. — Passing  from  the  general  to  the  pulmonary  sym- 
ptoms of  the  disease,  we  may  first  remark  that  cough  is  often  the  earliest 
indication  of  phthisis.  At  first  it  may  be  very  slight,  hardly  more  than  a 
clearing  of  the  throat ;  or  it  may  occur  only  in  the  morning,  or  after  exer- 
tion during  the  day.  It  sometimes  disappears  for  a  time,  to  return  later  on. 
But  ultimately  it  becomes  more  and  more  frequent,  until  it  often  causes 
^great  distress.  It  is  when  cough  has  been  the  first  symptom  noticed,  that 
the  disease  is  said  to  have  arisen  out  of  a  "neglected  cold." 

A  dry  cough  (tussis  sicca,  fii'ii  kevIi)  is  characteristic  of  early  phthisis, 
hence  the  phrase  "  a  dry  phthisicky  cough."  After  a  time,  however,  there 
is  more  or  less  mucous  expectoration.  As  the  disease  advances,  the  expec- 
toration becomes  muco-purulent  and  streaked  with  blood ;  and  it  may  ulti- 
mately be  almost  pure  pus,  or  pus  so  mixed  with  blood  that  it  has  a 
uniform  brick-dust  colour. 

In  other  cases  the  sputum  consists  of  round  or  disc-like  pellets  that 
remain  distinct  from  one  another  in  the  mucus;  they  are  called  "nummular 
sputa,"  from  their  resemblance  in  size  and  shape  to  coins.  If  received  into 
water  they  are  seen  to  have  a  loose  flocculent  surface,  as  if  they  were 
made  of  wool,  or  as  if  they  had  been  "  nibbled  at,"  to  use  an  expression 
of  German  writers.  They  consist  of  inspissated  mucus  or  muco-pus,  and 
contain  no  air,  so  that  they  fall  to  the  bottom  of  the  spittoon.  They  are 
probably  formed  in  a  vomica,  not  in  a  narrow  tube  through  which  air  was 
constantly  passing  backwards  and  forwards ;  and  have  become  inspissated 
by  absprption  of  their  liquid  constituents,  until  dislodged  by  a  more  than 
usually  violent  cough.  Accordingly,  the  general  opinion  that  nummular 
sputa  are  distinctive  of  phthisis  is  not  without  reason.  But  it  must  bo 
remembered  that  the  necessary  conditions  for  their  production  are  afforded 
by  saccular  bronchiectasis,  as  well  as  by  pulmonary  vomicaa. 
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Under  the  microscope,  beside  pus-coipuscles  and  epithelial  cells,  red 
blood-discs,  elastic  fibres,  and  bacilli  are  the  characteristic  elements  of  the 
sputa  in  phthisis. 

It  has  long  been  known  that  fragments  of  pulmonary  tissue  sometimes 
occur,  in  which  the  shape  of  the  alveoli  is  still  plainly  visible.  Dr  Fenwick. 
in  the  'Med.-Chir.  Trans.'  for  1866,  showed  that  their  detection  is  much 
facilitated  by  boiling  the  sputum  with  an  equal  part  of  solution  of  caustic 
soda  (gr.  xv  to  This  dissolves  the  mucus  in  three  or  four  minutes^. 

The  resulting  liquid  is  then  poured  into  a  conical  glass,  which  is  filled  up 
Avith  water,  and  the  deposit  which  forms  is  carefully  examined  in  a  shallow- 
cell.  Dr  Fenwick  in  one  case  found  800  fragments  in  the  expectoration  of 
twelve  hours.  We  do  not  expect  to  find  them  at  so  early  a  stage  that  " 
there  are  no  physical  signs,  but  the  method  is  of  great  value  when  phthisis 
supervenes  upon  chronic  bronchitis,  and  the  physical  signs  are  apt  to  be 
ambiguous.  At  an  advanced  stage,  when  cavities  are  present,  elastic  fibres 
may  always  be  found  in  the  expectoration  even  though  the  disease  appears 
to  be  quiescent. 

The  detection  of  the  bacillus  of  tubercle  in  the  sputum  has  now  become 
an  important  means  of  diagnosing  phthisis.  There  are  many  methods  of 
staining  these  organisms.* 

The  following  procedure,  devised  by  l!^"eelsen,  has  been  found  the  most  convenient  iu  our 
wards.  A  minute  quantity  of  the  most  purulent  portion  of  the  sputum  is  spread  in  a  very 
thin  layer  upon  the  centre  of  a  glass  slide  and  thoroup^hly  dried  over  a  spiiit  lamp  witliout 
charring.  The  slide  is  then  immersed  for  five  minutes  in  a  beaker  containintr  some  carl)olic 
fuchsiuu  solution  f  which  has  been  previously  warmed  to  about  100°  F.,  or  till  it  besrins  to 
steam.  The  slide  is  next  washed  alternately  iu  two  beakers,  one  containina:  dilute  sul- 
phuric acid  (20  p.  c.)  and  the  other  tap  water,  until  the  colour,  which  speedily  disappears 
from  the  preparation  when  dipped  in  the  acid,  does  not  return  when  it  is  i)laced  in  the 
water.  By  this  means  the  fuchsine  is  washed  from  all  parts  of  the  sputum  except  from  tlie 
bacilli  of  tubercle,  which  hold  the  stain  with  great  tenacity.  To  produce  a  coutrast-stniu 
the  slide  is  now  immersed  for  two  or  three  minutes  in  a  concentrated  alcoholic  solution  of 
methylene  blue,  washed  rapidly  in  methylated  spirit,  and  thoroughly  dried  over  a  lamp. 
The  process  is  completed  by  placing  a  drop  of  Canada  balsam  on  the  sputum  and  covering 
with  a  thin  cover-slip.  The  tubercle  bacilli,  stained  red,  are  now  easily  seen  in  the  blue 
field  under  a  sixth  objective,  with  a  bright  light  concentrated  by  means  of  a  sub-stage 
condenser. 

Hmmo'ptysis. — This  is  the  most  important  symptom  of  phthisis.  Mere 
streaks  of  blood  in  mucous  or  purulent  sputa  usually  come  from  the  gums 
or  fauces  or  larynx,  and  not  from  the  lungs  at  all.  Uniformly  rusty 
sputum  is  the  indication  of  pneumonia,  not  of  phthisis.  The  characteristic 
haemoptysis  of  pulmonary  tubercle  is  pure  blood,  liquid  or  frothj'  with  air. 

In  many  cases  this  is  the  first  symptom  of  the  disease.  The  patient 
perhaps  feels  a  little  tickling  in  the  throat,  and  finds  that  his  mouth  con- 
tains something  with  a  saltish  taste ;  he  looks  at  his  handkerchief,  and  is 
horrified  to  see  that  it  is  stained  with  blood.  In  some  cases  he  brings  up 
a  large  quantity  at  once  on  the  first  occasion,  but  this  is  not  the  rule. 
HjEmorrhage  continues  more  or  less  for  some  hours,  often  recurring  with 
each  bout  of  coughing,  and  if  unchecked  hy  treatment  will  go  on  more  or 
less  for  several  days. 

*  See  Dr.  Heneage  Gibbes's  paper  in  the  '  Lancet '  of  August  5th,  1883  ;  and  Dr.  Klein's  ^ 
account  of  Koch's  original  method,  with  those  of  Elirlich  and  Weigert,  in  his  "'Micro- 
organisms and  Diseases;'  also  afiill  account  by  Dr.  Crooksliank  in  his  'Bacteriology, 
and  by  Dr  Woodhend  in  his  '  Practical  Pathology.'  Like  all  aniline  dyes,  tlie  colour  is  apt 
to  fade,  but  if  the  slides  are  tlioroughly  washed  and  treated  with  nitric  acid  this  may  be 
overcome.    Specimens  still  show  perfectly  well  which  were  made  seven  or  eight  years  agi 

t  Fuchsine  1  gramme,  absolute  alcohol  10  c.c.,  carbolic  acid  5  grammes,  water  100  c.t . 
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From  the  days  of  Hippocrates  it  has  been  thought  that  the  hEemoptysis 
is  in  such  cases  the  cause  of  the  consumiDtion  which  ultimately  develops 
itself;  and  two  centuries  ago  Dr  Richard  Morton  included  a  phthisis  ah 
hcemoptoe  among  his  species  of  that  disease. 

"  Hoc  tamen  perpetuo  fere  observare  licet :  quoties  scilicet  haemoptoe 
.prsecedit,  phthisin  pulmonarem  subsequi  solere  "  ('  Phthisiologia,'  lib.  iii, 
cap.  v).    He  gives  three  cases  illustrative  of  the  fact. 

Herodotus  relates  a  still  earlier  history  of  jp/ii/iisis  ab  hcemoptoe,  pro- 
'bably  the  earliest  on  record.  One  of  the  generals  of  cavalry  in  the  great 
.host  with  which  Xerxes  invaded  Europe  in  B.C.  -180,  was  Pharnuches,  but 
he  never  crossed  the  Hellespont.  For  as  the  axmy  was  defiling  out  of 
Sardis  a  dog  chanced  to  run  under  his  horse's  feet,  and  the  horse,  being 
frightened,  reared  and  threw  Pharnuches.  After  his  fall  he  brought  up 
"blood,  and  the  sickness  ended  in  consumption  (Trea-ojy  Se  nl/na  ?//Liee  kcli  es 
<p6i(ni'  TrepniXde  >/  riiva-os),  lib.  vii,  cap.  88. 

The  doctrine  that  blood-spitting  is  the  cause  of  pulmonary  phthisis  Avas 
revived  by  Niemeyer.  But  there  is  no  sufficient  evidence  that  the  extrava- 
sation of  blood  into  a  healthy  lung  is  ever  the  starting-point  of  disease. 
Under  various  other  conditions — as,  for  examjole,  after  injuries  to  the 
chest,  in  jjurpura,  and  in  chronic  heart  disease — we  have  frequent  opportu- 
nities of  observing  the  effects  of  pulmonary  hsemorrhage  and  haemoptysis ; 
-and  the  result  is  not  the  development  of  i^hthisis. 

Niemej'er  stated  that  in  one  case,  four  weeks  after  an  attack  of  basmoptysis,  lie  found 
a  broncliial  tube  filled  with  adherent  softening  clot;  and  a  similar  case  was  recorded  by 
Dr  Weber  in  vol.  ii  of  the  Clinical  Society's  'Transactions.'  But  as  a  rule,  unless  a 
patient  has  actually  been  suffocated  by  hjemoptysis,  one  does  not  find  any  clots  in  the 
bronchial  tubes  after  death. 

No  doubt,  haemoptysis  often  takes  place  before  signs  of  mischief  in  the 
lungs  can  be  detected;  but  auscultation  and  percussion  frequently  fail  to 
reveal  lesions  which  are  really  present  in  the  lungs,  if  they  are  deeply 
seated  or  widely  scattered. 

Haemoptysis,  again,  is  often  traceable  to  some  violent  effort  or  strain, 
■such  as  rowing,  or  running  a  race,  or  lifting  a  heavy  cask ;  but  there  is . 
little  doubt  that  in  such  cases  the  lung  was  already  diseased.    We  must 
admit  haemoptysis  as  a  first  symptom  in  the  course  of  phthisis,  but  not  as 
a  first  pathological  event. 

That  haemoptysis  is  often  followed  within  two  or  three  day&  by  an  in- 
•crease  in  the  temperature,  and  by  signs  of  inflammation  of  the  lung  and 
pleura  is  true.  A  chart  given  by  Biiumler  in  vol.  ii  of  the  Clinical  Society's 
'  Transactions '  shows  a  rapid  rise  of  temperature  from  the  second  morning 
after  the  commencement  of  the  bleeding  until  the  sixth  day,  when  it  reached 
10.3-8°,  and  then  a  gradual  fall  until  the  eleventh  day,  when  it  became 
normal.  It  must  be  in  the  experience  of  every  physician  that  such  a 
febrile  attack  is  frequent  after  haemoptysis,  and  that  before  it  subsides 
•one  can  often  make  out  distinct  signs  of  consolidation  of  one  apex,  which 
were  absent  before ;  but  there  is  every  reason  to  believe  that  the  haemop- 
tysis is  the  direct  effect  of  the  development  of  tubercles  in  the  lung.* 

*  Hpinorrhage  may  be  immediately  fatal  at  a  time  wlicu  there  is  neither  ulceration 
nor  obvious  consolidation  of  the  lung  substance,  and  when  the  only  lesions  found  after 
death  are  recent  miliary  tubercles.  It  seems  very  likely  that  the  growth  of  tubercles  in 
the  walls  of  the  alveoli  may  be  attended  with  an  invasion  and  sol'toniiig  of  the  conts  of 
many  of  their  capillaries,  while  at  the  same  time  the  blood-pressure  in  tlicni  is  au"-menLc(l 
in  consequence  of  compression  of  other  capillaries.— C.  II.  F.  ° 

VOL.  11.  4 
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When  hiemoptysis  is  considerable,  it  is  almost  always  due  to  rupturt 
of  a  branch  of  the  iDulmonary  artery  crossing  the  side  of  a  vomica'  or  en- 
closed in  a  trabecula ;  and  liasmussen,  of  Copenhagen,  first  made  known  the 
fact  that,  as  a  rule,  the  htemorrhage  is  preceded  by  an  aneurj'smal  bulging 
of  the  coats  of  the  vessel.  A  translation  of  his  paper  appeared  in  the  '  Edin- 
burgh Medical  Journal'  for  November  and  December,  1868,  and  for  August 
and  September,  1869,  See  Douglas  Powell's  table  of  cases  in  the  '  Patlio- 
logical  Transactions '  for  1871. 

Dr  F  agge  recorded  an  example  in  a  child  under  three  years  of  age  ; 
which  shows  that  the  aneurysm  is  not  the  result  of  atheroma,  like  an  ordi- 
nary aortic  or  popliteal  aneurysm.  Rasmussen  traced  the  pulmonary  aneu- 
rysm to  the  unsupiDorted  state  of  the  arterial  wall  when  one  side  of  it  is 
exposed  in  a  vomica.  The  size  of  an  aneurysm  in  a  vomica  varies  from 
that  of  a  ■pen  to  that  of  a  nut ;  but  Powell  observed  one  which  was  much 
larger.  The  vomica  in  which  it  is  found  is  usually  an  old  one  with  fibrous 
walls  ;  and  the  point  of  rupture  is  a  little  hole  or  fissure  just  large  enougk 
to  admit  a  probe.  Haemorrhage  may  have  recurred  on  several  different 
occasions,  at  intervals  of  days  or  weeks,  before  the  fatal  issue.  Indeed,  death 
is  not  often  the  direct  result  of  an  attack  of  bleeding,  and  the  patient  may 
sink  exhausted  after  having  ceased  to  spit  any  blood  for  several  days  ;  but 
in  other  cases  he  dies  almost  instantaneously,  with  a  rush  of  blood  from 
the  mouth  and  nose ;  or  he  may  be  choked  by  the  blood  before  it  appears 
externally,  so  that  the  hsemorrhage  is  not  suspected  until  an  autopsy  is 
made.  On  the  whole,  it  is  remarkable  how  rarely  even  profuse  hsemoptysis^ 
is  the  immediate  cause  of  death  in  phthisis. 

Instances  are  not  uncommon  in  which,  without  having  formed  an 
aneurysm,  the  branch  of  the  pulmonary  artery  from  which  fatal  haemor- 
rhage had  occurred  is  found  to  be  perforated  by  a  process  of  ulceration. 

Lastly,  in  some  cases,  even  of  advanced  phthisis,  in  which  the  lungs- 
contain  many  vomicae,  it  is  not  possible,  after  the  most  careful  research,  to 
discover  the  source  of  the  haemoptysis. 

In  cases  of  ruptured  aneurysm  of  a  branch  of  the  pulmonary  artery,  the 
blood  which  is  expectorated  is  usually  of  a  bright  red  colour.  Some  writers 
have  thought  that  this  appearance  proves  it  to  have  been  derived  either 
from  a  bronchial  artery  or  from  a  pulmonary  vein;  but  it  is  extremely 
rare  for  blood  from  the  lungs  to  be  dark  coloured.*  In  all  probability  the 
bright  red,  arterial  appearance  which  is  usually  seen,  depends  not  on  the 
blood  being  derived  from  a  vessel  containing  arterial  blood,  but  on  its 
having  become  aerated  while  it  is  in  the  bronchial  tubes,  where  it  is  freely 
exposed  to  the  air,  as  is  shown  by  the  frothy  state  in  which  it  reaches  the 
mouth. 

In  almost  all  cases  of  hjemoptysis,  after  the  bleeding  has  ceased,  there  i: 
for  some  little  time  afterwards  expectoration  of  clotted  blood,  or  mucus  in- 
timately mixed  with  blood.    This  gradually  alters  in  appearance,  and  be- 
comes reddish  brown  in  colour  :  and  this  change  shows  that  the  haemorrhage 

has  ceased.  ^   i     i  i 

Concretions.— When  the  tuberculous  process  in  a  part  of  the  lung  has 

*  One  such  case  was  related  by  Niemeyer,  in  his  '  Clinical  Lectures.'  The  pat'ent  had 
hroueht  up  enough  blood  to  fill  three  basins  within  a  few  minutes ;  it  was  found  to  have  u 
thin  frothy  layer  on  the  surface,  but  below  thi«  it  was  coagulated  into  a  dark,  nlniost  blnck 
ca  e  like  the  blood  of  venesection.  Probably  the  appearance  depended  on  the  known 
physiological  fact  that  effused  blood  gradually  becomes  reduced  below  the  surface,  the  oxy- 
hsemoglobin  yielding  its  oxygen  to  the  white  corpuscles. 


PHYSICAL  SIGNS  51 

become  quiescent,  and  calcification  of  some  of  the  cheesy  material  has 
occurred,  the  iiatient  may  spit  up  the  concretions  thus  formed,  sometimes 
with  a  little  haemorrhage,  liiihle  seems  to  think  that  there  must  be  at  the 
time  fresh  softening,  so  that  a  further  advance  of  the  disease  may  be  anti- 
cipated ;  indeed,  Morgagni  long  ago  stated  that  the  expectoration  of  pul- 
monary concretions  is  an  unfavourable  symiDtom.  But  this  belief  does  not 
appear  to  be  borne  out  by  present  experience,  and  the  expectoration  of 
pulmonary  concretions  proves  at  least  that  a  reparative  process  has  been 
ijoing  on.  In  one  case  of  the  writer's  it  took  place  at  a  considerable  inter- 
val of  time  after  the  subsidence  of  all  active  symptoms ;  and  the  patient  in 
question  is  living  at  the  present  time.  It  must  be  remembered,  too,  that 
exactly  similar  concretions  may  come  from  a  caseous  mediastinal  gland 
liaving  opened  into  the  trachea,  or  one  of  the  bronchi  by  ulceration.  A 
case  in  point  occurred  at  Guy's  Hospital  in  1874 ;  the  man,  who  had  been 
spitting  up  pieces  of  calcareous  matter  every  two  or  three  weeks,  was 
admitted  into  the  hospital  and  died  there ;  and  at  the  autopsy  it  was  found 
that  round  the  affected  gland  there  was  an  abscess  which  had  opened  into, 
the  oesophagus  as  well  as  into  the  right  bronchus. 

Physical  signs — (1)  Formation  of  tuhercles. — There  are  no  trustworthy 
physical  signs  of  the  first  stage  of  phthisis,  which  follows  the  deposition  of 
the  bacilli,  and  the  formation  of  tubercles  in  the  air-vesicles  and  bronchioles. 
Even  when  catarrh  of  several  lobules  has  begun,  the  signs  may  be  very 
slight  and  doubtful,  and  repeated  examinations  at  intervals  of  some  days  or 
even  two  or  three  weeks,  may  be  required,  before  one  ventures  to  express  a 
positive  opinion. 

Amongst  the  earliest  changes  to  be  detected  is  diminished  mobility  of  the^ 
upper  part  of  the  chest  on  one  side.  Standing  behind  the  patient,  with 
one  hand  placed  lightly  below  each  of  his  clavicles,  we  can  feel  that  the 
expansion  of  the  two  sides  is  imequal ;  one  lags  slightly  behind  the  other, 
or  one  stops  in  its  movement  while  the  other  continues  to  rise. 

On  percussing  with  great  care,  and  closely  comparing  corresponding  re- 
gions of  the  chest,  we  may  make  out  that  there  is  more  or  less  deficiency  of 
resonance,  either  in  front  or  behind.  It  is  important  to  examine  the  spacea 
above  the  clavicles  as  well  as  those  below  them  ;  and  by  employing  different 
degrees  of  force  in  succession  one  may  find  that  a  pai'ticular  stroke  brings 
out  an  impairment  of  resonance  better  than  others.  The  supra-scapular 
regions  must  also  be  carefully  examined ;  deep  percussion  is  required  to. 
bring  out  differences  here. 

On  auscultation  it  may  be  found  that  the  respiratory  murmur  is  not 
alike  on  the  two  sides.  If  over  one  apex  it  is  permanently  deficient,  this 
points  to  the  lung  wliich  is  affected.  In  other  cases  the  presence  of  early 
phthisis  causes  the  respiratory  murmur  to  be  "  harsher  "  or  at  least  louder 
than  natural.  But  all  loud  or  puerile  breathing  is  apt  to  lose  its  soft 
quality,  and  to  become  more  or  less  harsh  or  coarse  in  character ;  and  a 
loud  and  "  harsh  "  respiratory  murmur,  instead  of  indicating  a  lesion  where 
it  is  heard,  may  be  compensatory  of  one  on  the  opposite  side. 

Another  and  more  important  early  sign  of  phthisis  is  that  expiration  is 
too  distinct  and  prolonged,  or  there  may  be  a  slight  pause  between  it  and 
inspiration. 

Again,  the  inspiratoiy  sound  may  be  interrupted  from  irregularity  in 
the  play  of  the  chest  walls.    The  interruptions  may  be  so  frequent  that 
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the  inspiratory  muruiur  has  been  compared  mth  the  sound  produced  by 
a  revolving  cog-wheel  {respiration  saccadee) ;  but  to  this  sign,  as  to  harsh 
breathing,  too  gi-eat  importance  has  been  assigned.  Walshe  observed  it  at 
one  or  both  apices  when  free  from  consolidation  of  any  kind.* 

One  of  the  signs  of  consolidation  of  the  apex  of  the  lung  is  increased 
loudness  of  the  cardiac  sounds  in  the  corresponding  subclavian  region.  In 
some  cases  a  pulmonary  systolic  murmur  (dextro-sigmoid)  is  heard ;  but 
this  may  be  due  to  traction  by  adhesions,  or  to  anaemia. 

A  somewhat  later  sign  of  phthisis  is  the  presence  of  non-consonating 
moist  sounds  at  the  affected  apex,  often  audible  only  after  the  patient  has 
coughed.    Consonating  rales  belong  to  a  later  stage  of  the  disease. 

(2)  Consolidation.- — Much  consolidation  may  take  jjlace  in  the  apex  of 
a  lung  without  any  physical  signs  beyond  those  which  are  mentioned  in  the 
last  paragraph,  the  reason  being  that  while  certain  lobules  become  blocked, 
others  still  contain  air,  and  it  is  very  long  before  a  uniform  infiltration 
makes  the  pulmonarj''  tissue  as  solid  as  hepatised  lung  in  pneumonia.  Still, 
while  the  process  of  solidification  slowly  advances,  dulness  becomes  more 
obvious,  and  the  respiratory  murmur  acquires  the  bronchial  character.  At 
the  same  time  the  voice  is  transmitted  by  the  stethoscope  with  increased 
loudness,  and  the  tactile  fremitus  is  increased.  These  signs  are  most  im- 
portant ;  but  we  must  bear  in  mind  what  was  stated  above  (vol.  i,  pp.  10.31, 
1036)  of  the  normal  presence  in  many  jDersons  of  bronchial  breathing  and 
bronchophony  in  the  first  right  intercostal  space. 

Two  other  conditions  may  modify  the  effect  of  the  tuberculous  consoli- 
dation of  the  apices.  One  is  the  presence  of  adhesions  with  thickening  of 
the  visceral  pleura,  to  which  much  of  the  dulness  in  phthisis  is  due ;  and 
the  other  is  complementary  emphysema  of  the  anterior  edge  of  the  affected 
lung,  which  keeps  the  percussion  note  resonant. 

Moist  sounds  may  or  may  not  accompany  the  tubular  breathing  of 
phthisical  consolidation.  When  present  they  have  a  consonating  character. 
A  common  combination  is  for  the  inspiration  to  be  attended  with  rales, 
which  obscure  the  bronchial  breathing,  and  immediately  afterwards  a  blow- 
ing expiratory  sound  is  heard,  but  no  rales. 

When  the  disease  has  existed  for  several  months,  the  regions  above  and 
below  the  clavicle  on  one  or  both  sides  ai-e  usually  found  to  be  flattened  or 
slightly  hollowed.  This  is  probably  at  first  due  to  wasting  of  the  pectoral 
muscles,  and  want  of  full  inspiratory  expansion ;  but  afterwards  to  shrink- 
ing of  the  apices  in  addition. 

(3)  Excavation. — The  bronchial  breathing  in  a  case  of  phthisis  may 
become  more  pure,  more  blowing,  more  tracheal  in  character,  without  there 
being  any  further  change  in  the  lung  than  increasing  consolidation.  When 
we  hear  well-marked  amphoric  breathing,  we  are  seldom  wrong  in  diagnos- 
ino-  the  presence  of  a  large  vomica.  One  might  have  anticipated  that  the 
percussion-sound  over  a  large  empty  cavity  would  be  resonant,  or  even  tym- 
panitic. This,  however,  is  very  seldom  the  case ;  the  thick  adherent  pleura 
and  the  condensed  lung-tissue  round  the  wall  of  a  vomica  serve  effectually  to 


■r  *  In  one  of  his  cases  the  cog-wheel  rhythm  was  probably  due  to  the  action  upon  a 
healthy  lung  of  an  irritable  heart;  for  the  separate  sounds  which  make  "P^^^-^vheel 
breathine  may  be  synchronous  with  the  cardiac  pulsations  ('  Revue  mensuelle,  18/  /).  U 
is  however  quite  probable  that  when  a  portion  of  the  lung  is  solidified,  the  shock  given  by 
th'e  beating  of  the  heart,  directly  or  through  the  blood-vessels,  may  produce  a  greater  effect 
than  on  normal  lung-tissue. 
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check  the  vibrations  of  the  thoracic  parietes,  so  that  a  toneless  flat  sound  is 
heard  on  percussion. 

A  frequent  peculiarity  of  the  percussion-sound  over  a  large  vomica  is 
that  it  resembles  the  noise  produced  by  jingling  coins,  or  by  striking  the 
loosely  clasped  hands  over  one's  Icnee  —  Laennec's  bruit  de  pot  file. 
(vol.  i,  p.  1026).  For  its  production  in  a  perfect  form  the  walls  of  the 
cavity  and  the  thoracic  parietes  must  be  elastic  and  yielding,  the  percussion- 
stroke  must  be  somewhat  heavy,  and  the  cavity  must  communicate  freely 
with  the  bronchial  tubes,  and  these  again  with  the  external  air  through  the 
open  mouth.*  There  are,  however,  other  conditions  in  which  this  percus- 
sion-soimd  may  be  heard.  It  is  more  or  less  present  if  the  finger  which  is 
percussed  does  not  lie  flat  on  the  surface  of  the  chest ;  according  to  Dr  Gee, 
it  is  sometimes  obtained  over  the  upper  part  of  the  front  of  the  chest  in 
cases  of  pleuritic  effusion,  sometimes  over  islets  of  unsolidified  lung  em- 
bedded in  tissue  hepatised  in  acute  pneumonia,  sometimes  in  cases  of  malig- 
nant tumour.  In  healthy  children  also  it  is  often,  heard  when  the  child's 
mouth  is  open  and  a  sudden  percussion-stroke  drives  in  the  yielding  parietes 
of  the  chest.  But,  when  combined  with  other  signs  of  phthisis,  the  cracked- 
jar  sound  is  an  almost  certain  proof  of  a  large  empty  cavity  in  the  lung. 

A  sign  which  occasionally  attracts  the  notice  of  the  patient  himseK  as 
well  as  of  the  physician,  is  that  the  sounds  of  the  heart  can  be  heard  like 
the  ticking  of  a  watch,  sometimes  at  a  distance  of  several  feet.f  This  sin- 
gular sign  would  doubtless  be  less  rare  than  it  is,  were  it  not  that  a  cavity 
of  sufficient  size  for  a  quantity  of  air  to  be  driven  out  of  it  by  each  beat  of 
the  heart  very  seldom  exists,  except  in  the  upper  lobe. 

On  auscultation  over  a  cavity  the  ordinary  inspiratory  murmur  is  never 
heard ;  occasionally  there  is  silence ;  most  often  loud  tubular  or  amphoric 
breath-sounds,  unless  they  are  rendered  inaudible  by  consonating  rattles. 

What  is  called  after  Laennec,  le  souffle  voile,  is  a  high-pitched  blowing 
sound  heard  at  the  end  of  inspiration.  It  was  regarded  by  Skoda  as  a  sign 
of  a  large  vomica;  but  Dr  Fowler  considers  it  rather  indicative  of  saccu- 
lated dilatation  of  the  bronchi. 

After  a  severe  fit  of  coughing,  when  inspiration  occurs  again,  there  may 
sometimes  be  heard  a  continuous,  rather  sharp,  suction  sound,  which  follows 
the  ordinary  inspiratory  part  of  the  breath-sounds,  as  the  air  enters  again 
the  half-emptied  vomica. 

Another  sign  heard  over  a  cavity  was  described  by  Seitz  as  the  metamor- 
phosing murmur. X  It  is  marked  at  the  commencement  of  inspiration  by 
an  imusually  harsh  sound,  which  lasts  only  during  one  third  of  the  inspira- 
tory period,  and  gives  place  during  the  remaining  two  thirds  to  soft 
bronchial  breathing,  accompanied  by  an  echo. 

The  moist  sounds  are  often  "  large  "  enough  to  be  called  gurgling,  and 
various  metallic  phenomena  may  present  themselves  in  a  large  empty 
vomica,  like  those  of  pneumothorax  (cf.  vol.  i,  p.  1112). 

Vocal  resonance  often  amounts  to  pectoriloquy ;  but  Walshe  rightly  in- 

*  The  cracked-pot  sound  was  exquisitely  marked  in  a  patient  of  mine  who  had,  outside 
tlie  thorax,  beneath  the  pectoral  muscles,  an  abscess-cavity  which  contained  air  and  com- 
municated with  a  pneumothorax  by  a  hole  through  the  intercostal  muscles. — C.  H.  F. 

t  Many  years  ago  my  father  showed  me  a  case  of'  this  kind  which  had  come  under  his 
observation.  The  sounds  were  soraetiraes  audible  across  a  good-sized  room,  but  I  found 
that  when  the  patient,  a  young  woman,  was  made  to  close  her  mouth,  I  could  instantly 
stop  them  by  pressing  together  her  nostrils.  Just  such  a  case  was  brought  under  the 
notice  of  the  Clinical  Socnety  in  1880,  by  Dr  Frederick  Taylor.— C.  H.  F. 

X  See  V.  Niemeyer's  lectures  on  '  Phthisis'  (New  Syd.  Soc.  tr.),  p.  54,  Bilumler's  note. 
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sists  on  the  fact  that  over  a  large  cavity  there  may  be  dead  silence,  not 
only  respiratory,  but  also  vocal. 

One  very  rtire  effect  of  excavation  of  the  lung  is  the  production  of  sub- 
cutaneous emphysema  from  perforation  of  a  vomica.  A  case  in  point 
occurred  at  Guy's  Hospital  in  1882.  The  patient  had  been  slowly  sinking 
for  weeks,  and  shortly  before  his  death  there  was  a  slight  crackling  below 
the  clavicle  and  at  the  root  of  the  neck.  Several  similar  instances  are  on 
record.  As  pneumothorax  is  not  present,  it  must  be  assumed  that  ulcera- 
tion extends  through  both  layers  of  the  pleiu-a,  the  space  between  having 
been  previously  closed  by  adhesions. 

(4)  Involution. — The  physical  signs  of  retrogressive  or  obsolete  jDhthisis 
(fibrous  or  cirrhotic  tuberculosis  of  the  Imig)  vaiy  widely.  Shrinking  of 
the  upper  part  of  the  chest  may  go  on  until  the  clavicle  and  shoulder  are 
obviously  drawn  down.  The  cyrtometer  will  show  the  diseased  side  to  be 
much  smaller  than  the  sound.  The  percussion-sound  is  usually  very  dull ; 
indeed,  as  Riihle  remarks,  extreme  dulness  in  phthisis  is  usually  a  favoiur- 
able  sign,  for  it  means  that  dense  fibrous  cicatricial  tissue  has  taken  the 
place  of  patches  of  tuberculous  inflammation.  The  breathing  is  tubular, 
and  the  expiration  prolonged ;  but  rales  are  most  often  absent. 

The  heart  becomes  uncovered  by  retraction  of  the  lung,  especially  if  the 
left  is  the  one  more  affected.  Its  impulse  may  be  seen  and  felt  over  a  much 
more  extensive  area  than  usual,  even  as  high  as  the  third  intercostal  space. 
The  stomach  may  be  drawn  upwards  to  the  level  of  the  sixth 
or  the  fifth  rib.  Or,  if  the  right  lung  is  diseased,  the  heart's  apex  may  be 
displaced  to  the  right  side  of  the  sternum,  and  the  liver  may  be  dragged  up 
as  high  as  the  fourth  rib. 

(5)  Extension.- — -While  watching  the  changes  in  the  part  first  affected, 
we  must  also  look  out  for  signs  of  invasion  of  other  parts,  or  of  the  oppo- 
site lung.  The  frequency  of  excavation  in  the  apex  of  the  lower  lobe  makes 
it  advisable  to  listen  carefully  on  a  level  with  the  shoulder-blade,  after  it 
has  been  drawn  outwards  by  the  patient  crossing  his  arms. 

In  advanced  cases  the  question  is  often  not  what  parts  of  the  lungs  are 
diseased,  but  what  parts  remain  capable  of  carrying  on  respiration.  It  is 
surprising  how  small  an  area,  at  the  extreme  base  of  one  lung,  may  give  a 
healthy  pulmonary  murmur.  Here  it  will  probably  be  loud,  compensatory 
or  "  puerile  "  breathing. 

One  must  not  over-estimate  the  significance  of  rhonchi  and  rales  when 
heard  over  the  whole  of  the  back  of  a  lung,  for  they  do  not  prove  that  the 
corresponding  lung-substance  contains  more  than  scattered  or  clustered 
tubercles,  or  even  more  than  temporary  concomitant  catarrh.  In  cases  of 
acute  and  general  miliary  tuberculosis  it  has  often  appeared  during  life 
that  large  tracts  of  the  pulmonary  tissue  were  breaking  up,  and  yet  after 
death  the  pulmonary  tissue  between  the  tubercles  has  been  found  still 
crepitant.  It  is  remarkable  how,  on  first  being  called  to  a  case  of  phthisis, 
we  may  find  such  extensive  signs  as  well  as  active  symptoms  that  we  regard 
the  case  as  being  in  the  last  stage,  and  yet  after  a  few  days  the  acute 
catarrh  passes  off,  the  fever  clears  up,  and  the  patient  only  shows  per- 
manent disease  of  one  apex. 

But  in  the  majority  of  cases  of  phthisis  the  discrepancy  between  physical 
signs  and  post-mortem  appearances  is  in  the  opposite  direction.  Clinically 
disease  is  perhaps  discovered  in  the  upper  lobe  of  one  lung ;  the  autopsy 
shows  that  nearly  the  whole  of  that  lung  is  affected,  and  also  the  upper  lobe 
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•of  the  other.  We  must  admit  the  fact  that  the  presence  of  well-marked 
•disease  in  one  lung  adds  greatly  to  the  chfficulty  of  detecting  early  mischief 
in  the  other  apex ;  no  doubt  because  one  has  lost  the  standard  of  comparison 
•on  which  one  is  accustomed  to  rely.  On  the  whole,  where  there  are  well- 
marked  signs  of  advanced  phtliisis  in  one  lung  we  may  be  pretty  sure  that 
■there  is  early  phthisis  in  the  other.  It  is  extremely  rare  to  find  vomicae  on 
■one  side  and  no  tubercles  on  the  other.  This  was,  however,  the  case  in  a 
young  mulatto,  who  died  under  the  writer's  care  after  an  unusually  rapid 
course  of  pneumonic  phthisis;  one  lung  was  full  of  tubercles,  the  other 
\Avas  only  oedematous. 

Dmgiiosis. — The  recognition  of  phthisis,  if  based,  as  it  should  be,  upon 
.-symptoms  as  well  as  signs,  is  often  easy.  But  there  may  be  the  greatest 
•difficulty  in  arriving  at  a  right  conclusion,  and  sometimes  the  only  prudent 
^^ourse  is  to  reserve  one's  opinion  for  a  time.  In  practice  the  doubtful  cases, 
.are  generally  those  in  which  physical  signs  are  either  wanting  or  at  least 
slight  and  obscure,  so  that  one  hesitates  as  to  whether  the  disease  is  pul- 
monaiy  at  all,  or  whether  there  is  not  some  deeply  seated  new  growth,  or 
■disease  of  the  internal  lymph-glands,  or  of  the  thoracic  duct,  or  of  the 
adrenals,  to  account  for  the  patient's  pallor,  wealmess,  and  wasting. 

Again,  we  may  sometimes  be  in  doubt  whether  the  patient,  if  a  man,  is 
suffering  from  syphilitic  cachexia,  or  is  the  victim  of  hypochondriasis  and 
•aggravated  dyspepsia ;  if  a  woman,  whether  she  is  only  hysterical.  In  all 
•cases  of  this  kind  the  thermometer  is  of  the  greatest  value.  One  hysterical 
affection,  which  has  often  been  mistaken  for  phthisis — the  "  anorexia  ner- 
vosa "  of  Sir  WilHam  Gull — has  been  already  described  (vol.  i,  p.  971). 

When  the  suspicion  of  phthisis  is  based  on  the  fact  that  the  patient 
"  spits  blood,"  a  glance  at  the  sputum  is  sometimes  sufficient  to  decide  the 
■question.  What  is  expectorated  may  be  a  rather  slimy  liquid,  uniformly 
•tinged  of  a  pink  or  purple  colour,  so  that  it  looks  like  plum  juice.  It  is,  in 
iact,  saliva  and  mucus  from  the  mouth,  and  the  blood  has  come  from  the 
■;gums  or  cheeks.  Ruhle  remarks  that  this  sort  of  haemorrhage  often  occurs 
an  the  night,  from  the  patient  making  sucking  movements  of  the  lips  and 
•cheeks  during  sleep ;  and  thus  the  pillow  may  show  stains  of  blood,  the 
•origin  of  which  seems  at  first  inexplicable.  The  writer  was  once  sent  for 
•early,  to  see  a  patient  formerly  visited  for  symptoms  of  phthisis,  who  had 
•after  many  years  spat  blood  agaia.  There  was  no  other  sign  of  fresh  mis- 
•chief,  and  the  blood  was  the  result  of  slight  and  forgotten  epistaxis  during 
"the  night. 

Again,  sanguineous  expectoration  may  be  due  to  the  rupture  of  small 
■vessels  at  the  back  of  the  fauces  during  violent  coughing,  or  "  hawking  up  " 
of  phlegm.  Varicose  veins  in  the  pharynx  sometimes  reveal  the  source 
■of  haemorrhage. 

Haemoptysis  sometimes  occurs  in  elderly  persons,  not  from  phthisis  or 
aneuiysm,  but  from  degenerated  vessels — ^whether  bronchial  or  pulmonaiy 
is  not  ascertained.  This  occurred  in  the  writer's  knowledge  a  few  years 
ago,  and  almost  at  the  same  time  in  two  eminent  physicians  ;  and  it  was  the 
subject  of  a  paper  read  before  the  Medical  Society  by  the  late  Sir  Andi'ew 
Clark.  The  condition  is  clinically  allied  to  that  which  leads  to  cerebral 
haemon-hage,  epistaxis,  and  haematuria ;  but  it  is  not  certain  wliether  the 
vessels  are  atheromatous  or  the  seat  of  arterio-capillary  degeneration. 

Hysterical  girls  and  more  responsible  persons  will  sometimes  delibe- 
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rately  simulate  haemoptysis,  and  as  their  own  blood  is  most  convenient  for 
the  purpose,  the  microscope  will  often  fail  to  detect  the  fraud. 

True  hjemoptysis  may  occui-  as  a  symptom  of  cardiac  disease,  of  purpura, 
or  any  of  the  severe  forms  of  antemia ;  and  as  the  result  of  fractured  ribb- 
and penetrating  wounds  of  the  chest;  also  from  aneurysm,  embolism,  oi- 
cancer  of  the  luncr. 

Lastly,  hsemoiDtysis,  like  other  haemorrhages,  has  been  supposed  to  be 
often  vicarious  of  the  catamenia.  Watson  cites  a  case  which  was  observed  hv 
Pinel  at  the  Salpetriere,  that  home  of  all  that  is  marvellous  in  disease,  in.- 
which  a  woman  was  said  to  have  menstruated  through  her  lungs  from  the 
age  of  sixteen  to  that  of  fifty-eight,  often  to  the  extent  of  two  quarts  of 
blood  during  a  period  of  two  days,  while  she  nevertheless  remained  plump 
and  healthy.  Riihle  will  only  admit  that  in  patients  who  are  already 
phthisical  suppression  of  the  catamenia  (or  of  a  hsemorrhoidal  flux)  may 
be  followed  by  vicarious  haemoptysis.  He  mentions  cases  in  which  this 
recurred  at  intervals  of  from  fom-  to  six  weeks,  until  a  few  leeches  were 
applied  to  the  anus  with  a  corresponding  regularity.  Such  determination 
of  haemojitysis  in  a  phthisical  woman  to  the  menstrual  period  is  possible 
enough,  though  it  is  certainly  far  from  common.  But  that  a  woman  with 
healthy  lungs,  suffering  from  amenorrhoea,  should  discharge  blood  by  the 
trachea  instead  of  the  vagina  is  a  statement  which  has  not  yet  been  shown 
to  be  true  even  as  an  exception. 

In  children,  where  we  scarcely  ever  have  the  advantage  of  searching 
the  sputum  for  bacilli,  the  difficulty  of  diagnosis  is  often  great.  One  sign, 
seen  in  the  most  chronic  cases  of  phthisis,  is  clubbing  of  the  fingers ;  but 
this  may  be  due  to  bronchitis  or  bronchiectasis,  to  cirrhosis  of  the  lung, 
to  congenital  or  acquired  valvular  or  pericardial  disease,  or  to  empyema. 

Cases  in  which  in  the  writer's  experience  phthisis  has  been  wrongly 
diagnosed  have  been  apical  pneumonia  (lobar  or  catarrhal),  pulmonary 
syphilis,  and  empyema  in  children.  Those  in  which  it  has  been  overlooked' 
have  been  mistaken  for  enteric  fever  of  unusually  pi*otracted  course,  for 
primaiy  bronchitis  in  elderly  peoj^le,  for  tuberculous  meningitis,  or  for  idio- 
pathic anaemia.  Phthisis  is  one  of  the  three  maladies  which  Sir  Willi  am  ■ 
Gull  used  to  say  every  one  sometimes  failed  to  discover — the  other  two  being- 
syphilis  and  scabies. 

Cardiac  disease  in  children,  gastric  ulceration,  and  chlorosis  often  simu- 
late phthisis  in  aspect,  but  can  always  be  distinguished  by  careful  and' 
repeated  physical  examination. 

At  present  the  application  of  the  Rontgen  rays  to  the  diagnosis  of 
tuberculous  consolidation  of  the  lungs  has  not  been  of  more  than  scientific 
interest,  but  "  stereoscopic  skiagraphy  "  has,  in  Dr  Walsham's  hands  (1809), 
given  promise  of  future  usefulness. 

.Course  and  events. — Phthisis  varies  greatly  in  the  rapidity  of  its  pro- 
gress, but  its  duration  is  almost  always  for  many  months,  and  sometimes  for 
many  years.  Trousseau  used  to  say  that  the  only  p/i^7iw«e  galopante  \> 
miliaiy  tuberculosis  of  the  lungs. 

The  most  rapid  case  of  true  phthisis  on  record  is  probably  one  related 
by  Traube  in  the  'Berliner  klin.  Wochenschrift '  for  1867. 

A  man,  aged  twenty-eight,  died,  after  only  thirteen  days'  illness,  of  "acute  tiiberculons 
(caseous)  pneumonia."  The  attack  began  with  rigors  and  pyre.Kia ;  a  few  days  later 
hujmoptysis  set  iu  and  continued.    At  the  autopsy  all  parts  of  the  left  luug  presented 
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patches  of  lobular  Iiepiitisation,  the  centimes  of  wliicli  were  caaeating,  especially  in  the 
upper  lobe;  a  similar  affection  iu  an  earlier  stage  existed  iu  the  right  lung.  But  eveu 
in  this  case  both  apices  showed  traces  of  old  lesions. 

Sevex'al  cases  have  occurred  in  Guy's  Hospital,  in  each  of  which  there 
was  a  definite  history  that  the  duration  of  the  patient's  illness,  from  its 
commencement  to  its  fatal  termination,  was  only  from  five  to  twelve  weeks. 
In  two  instances  the  attack  was  attributed  definitely  to  a  chill :  one  man 
said  that  he  got  wet  through  while  working  in  a  potato-field,  after  which  he 
shivered  and  became  hot,  and  was  never  well  again ;  the  other,  that  on  a 
particular  occasion  he  slejjt  with  his  Avindow  open.  In  almost  every  one  of 
these  cases  vomicae  had  formed  before  death,  especially  in  the  upper  lobes. 

The  sudden  commencement  of  some  of  the  rapidly  fatal  cases  of  phthisis 
is  of  great  importance  in  regard  to  their  diagnosis  from  cases  of  acute  pneu- 
monia of  the  apex ;  for  the  most  serious  errors  of  diagnosis  have  been  made 
between  the  two  diseases.  The  mode  of  onset  usually  aft'ords  a  means  of 
arriving  at  a  right  judgment,  but  this  is  not  always  sufficient.  Until  the 
case  develops  itself,  the  best  distinction  is  perhajDS  that  of  Traube,  that 
even  in  the  most  acute  phthisis  bronchial  breathing  is  not  heard  until 
much  later  than  in  pnemnonia  of  the  apes — not  until  the  end  of  the  second 
week,  or  later.  If,  however,  one  finds  extensive  consolidation  in  a  case  of 
phthisis  when  it  first  comes  under  one's  observation,  there  is  a  possibility 
that  it  may,  in  part  at  least,  be  the  result  of  intercurrent  pneumonia.  For 
when  fibrinous  pneumonia  occurs  in  a  person  who  already  has  phthisis,  it 
seems  to  run  as  favourable  a  course  as  in  a  healthy  subject. 

Even  acute  phthisis  ("  phthisis  florida  ")  may,  instead  of  going  straight 
on  to  a  fatal  termination,  become  arrested,  and  afterwards  run  a  chronic 
course. 

Riihle  relates  a  case  in  ii  girl,  wlio  seemed  to  have  but  a  short  time  to  live  when  she 
was  transferred  to  his  charge  from  that  of  Niemeyer,  his  predecessor  at  Greifswald.  Yet 
her  symptoms  subsided,  she  was  discharged  from  the  hospital  with  signs  of  a  cavity  in  the 
left  upper  lobe,  and  did  not  die  until  the  following  year,  having  in  the  meantime  given 
birth  to  a  child.    Pregnancy  possibly  checked  the  progress  of  the  disease. 

The  course  of  ordinary  chronic  cases  is,  almost  without  exception,, 
interrupted  by  intervals  during  which  the  patient  improves.  Cough  may 
almost  disappear ;  even  the  evening  temperature  may  become  normal ;  the 
appetite  returns,  the  face  is  no  longer  pale,  and  the  ordinary  weight  is  re- 
gained. It  is  true  that  this  favourable  change  commonly  takes  place  under 
medical  treatment,  and  is  a  proof  of  its  value ;  but  often  instead  of  inspiring 
reasonable  hope,  and  more  strict  observance  of  the  physician's  advice,  the- 
improvement  leads  the  patient  to  suppose  himself  cured,  and  to  throw  away 
all  rules  and  precautions.* 

Duration. — ^Widely  different  estimates  as  to  the  duration  of  phthisis^ 
have  been  formed  by  eminent  physicians.    Laennec,  Andral,  Bayle,  and' 

*  In  January,  1874,  a  hatter,  aged  thirty-seven,  who  said  that  he  had  been  ailing  for  si.x 
months,  came  to  me  with  signs  of  phthisis  nt  both  apices.  His  morning  temperature  was. 
lOl-'l".  His  father  had  died  of  consumption.  Notwithstanding  my  urgent  advice  to  give 
up  work,  he  did  not  rest  for  a  single  day.  The  only  difference  he  made  was  that  insteiid  of 
living  away  from  his  workshop  in  tlie  Borough,  so  tliat  he  was  exposed  to  changes  of  tem- 
perature in  going  backwards  and  forwiirds,  he  now  slept  in  the  same  building.  For  a  week 
or  two  the  physical  signs  increased,  moist  sounds  becoming  audible  all  over  the  left  lung. 
But  hi3  symptoms  quickly  improved,  and  by  tlie  end  of  May  lie  was  as  stout  as  ever,  and 
said  that  he  felt  nearly  well.  The  signs  at  the  apices,  however,  still  remained.  In  the 
following  year  I  heard  that  he  was  in  good  health,  with  only  a  little  occasional  cough.  But 
in  1879  his  symptoms  returned,  and  he  died  iu  September,  1881.— C.  H.  F. 
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Louis  each  put  the  "  mean  duration  "  at  about  two  years.  Austin  Flint,  in  M 
Philadelphia,  found  that,  excluding  acute  tuberculosis,  the  average  duration  ■ 
•of  phthisis  Avas  thirty-three  months.  These  estimates  apply  to  the  tirst 
forty  years  of  the  century.  At  present  the  duration  of  phthisis  is  much 
longer.  Dr  Pollock,  analysing  3566  cases  observed  by  him  at  the  Brompton 
Hospital,  found  that  the  "  average  duration "  of  these  cases  while  under 
•observation  Avas  more  than  two  years  and  a  half,  and  in  the  course  of  that 
time  onl)'  127  ended  fatally.  What  was  the  real  average  length  of  the  dis- 
ease among  the  whole  number  of  cases  he  could  not  tell,  but  it  must  clearly 
have  been  much  longer.  It  is,  however,  difficult  to  believe  that  these  cases 
represent  the  ordinary  course  of  the  disease.  There  must  surely  have 
been  a  large  proportion  of  exceedingly  chronic  cases,  and  cases  running  a 
rapid  course  must  for  some  reason  have  been  unusually  rare.  Still  more 
remarkable  are  the  statements  made  in  vol.  liv  of  the  '  Med.-Chir.  Transac- 
tions '  as  to  the  duration  of  life  among  1000  cases  of  phthisis  seen  by  the 
late  Dr  C.  J.  B.  Williams  in  private  practice  between  1842  and  1864.  Of 
the  jDatients  in  question  198  were  known  to  have  died ;  in  them  the  average 
duration  of  the  disease  was  nearly  seven  years  and  three  quarters.  In  the 
remaining  802  patients,  who  were  alive  when  last  heard  of,  its  average 
duration  had  already  been  more  than  eight  years.  Among  these  cases, 
however,  none  were  inchided  Avhich  had  not  been  at  least  one  year  vmder 
observation ;  and  this  restriction,  besides  keeping  out  of  the  list  all  rapidly 
fatal  cases,  doubtless  weeded  it  of  most  who  failed  to  improve  under  treat- 
ment, and  therefore  ceased  to  attend. 

That  life  is  sometimes  maintained  for  a  great  length  of  time  after 
phthisis  has  developed  itself  has  long  been  well  known.  Sir  Thomas 
Watson  alludes  to  a  patient  of  Dr  Gregory's  who  was  at  least  seventy-two 
years  old  when  he  died,  and  who  from  the  .  age  of  eighteen  had  never  been 
free  from  symptoms,  "  being  often  hectic,  and  frequently  spitting  blood." 

The  writer  has  a  patient  who  furnishes  ahnost  a  parallel  history.  He  comes  of  a  very 
phthisical  family,  and  developed  signs  of  the  disease  when  under  twenty  years  of  age.  He 
then  went  a  voyage  to  Australia  for  his  health.  After  repeated  htemoptysis,  he  recovered 
enough  to  marry  at  the  age  of  twenty-five,  and  in  1875,  when  about  forty  years  old,  came 
under  the  writer's  care.  There  were  the  signs  of  consolidation  of  one  apex,  and  of  less 
advanced  disease  of  the  other  lung.  He  has  again  and  again  spent  the  winters  at  Bourne- 
mouth, at  Algiers,  and  in  Egypt;  again  and  again  has  had  attacks  of  pyrexia,  bronchitis 
or  hffimoptysis,  but  he  has  survived  them  all,  has  become  stout,  and  now  at  sixty-five  is  a 
grandfather,  and  considers  himself  out  of  the  physician's  hands. 

Immediate  causes  of  death.— The  fatal  termination  of  phthisis  is  some- 
times sudden  and  unexpected.  In  1866  a  gentleman  aged  twenty-six,  who 
had  long  been  ill,  went  up  to  London  from  Brighton  one  day  to  transact 
some  business.  At  the  London  Bridge  station  he  was  seized  with  alarming 
symptoms,  and  was  taken  down  to  Guy's  Hospital,  where  he  died  within  a 
quarter  of  an  hour  from  the  beginning  of  the  attack.  In  1868  a  labouring 
man  aged  twenty-three,  who  had  been  indisposed  for  some  time,  was  at  his 
usual  work  in  the  Borough,  when  about  2  p.m.  he  began  to  suffer  from 
dyspnoea ;  this  rapidly  got  worse,  and  he  was  carried  to  the  hospital  and 
died  in  two  hours.  In  neither  case  did  the  autopsy  show  why  death  should 
have  occuiTed  at  that  particular  time. 

Pneumothorax  often  brings  more  or  less  immediate  danger  to  life. 
Nevertheless,  when  the  immediate  effects  are  got  over,  the  consequent  col- 
lapse of  the  lung  appears  to  be  unfavourable  to  rapid  progress  of  the 
disease;  so  that  if  the  other  lung  is  but  slightly  affected  the  patients  con- 
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dition  may,  at  least  for  a  time,  improve.  Some  practitioners,  acting  on 
this  hint,  have  ventm-ed  to  puncture  the  pleura  and  thus  produce  pneumo- 
thorax, with  the  hope  of  checking  severe  hsemorrhage. 

An  accident,  happily  rare,  that  may  bring  phthisis  to  a  sudden  close  is 
pulmonary  embolism,  resulting  from  thrombosis  of  the  femoral  vein. 

Si/nco2)e  is  sometimes  the  cause  of  death,  or  sudden  exhaustion  of  the 
respiratory  centre.  From  one  cause  or  the  other,  it  is  not  very  uncommon 
for  consumptive  patients  to  be  found  dead  in  bed. 

In  other  cases  phthisis  ends  fatally  by  tubercles  invading  other  organs, 
from  tuberculous  meningitis  or  peritonitis,  from  tuberculous  pyelitis,  or 
from  solitary  tubercle  of  the  bi'ain. 

It  is  a  remarkable  fact  that  hcemoijtysis  is  seldom  the  immediate  cause 
•of  death  in  phthisis.  Considering  that  it  is  present  in  the  great  majority 
•of  consumptive  cases,  it  is  exceptional  to  find  a  patient  "  choked  in  his  own 
blood,"  although  it  occasionally  happens. 

The  most  serious  symptom  towards  the  last  is  often  diarrhcea  fi-om 
-tuberculous  idceration  of  the  intestine,  or,  less  commonly,  the  dijs2>liagia 
"and  other  distressing  symptoms  produced  by  a  like  affection  of  the  larynx. 

Of  non-tuberculous  affections,  the  following  are  not  infrequently  fatal 
complications  of  phthisis  :  parenchymatous  nephritis,  typhlitis  with  peri- 
tonitis, and  abscess  of  the  brain. 

The  coincidence  of  fistula  in  ana  Avith  phthisis  is  one  which  requires 
brief  mention.  Dr  Pollock  found  it  occur  far  more  often  in  males  than  in 
females,  and  most  frequently  in  persons  from  thirty-five  to  forty-five.  The 
disease  of  the  lungs  has  generally  advanced  to  excavation  before  the  fistula 
appears.  He  believed  with  other  physicians  of  experience  that  in  such 
cases  no  operation  should  be  attempted ;  for,  even  when  it  is  successful,  the 
phthisis  is  apt  to  become  more  active  two  or  three  months  later.  On  this 
point,  however,  there  is  difference  of  opinion,  and  there  is  no  evidence 
that  the  cure  of  a  fistula  in  a  pei'son  not  already  consumptive  renders  him 
liable  to  phthisis. 

Finally,  lardaceous  degeneration  has  a  share  in  bringing  many  cases  of 
phthisis  to  a  close.  If  the  intestines  be  involved,  an  intractable  diarrhoea 
may  result,  Avhich  cannot  be  distinguished  during  life  from  that  of  tuber- 
culous ulceration.  If  it  affects  the  kidneys  dropsy  sets  in,  and  the  patient 
acquires  the  aspect  of  Bright's  disease.  Indeed,  tubal  nephritis  sometimes 
comes  on  in  phthisis  without  there  being  any  lardaceous  change  discoverable 
in  the  renal  glomeinili  or  vessels.  According  to  observations  made  by  Dr 
Theodore  Williams  ('  Med.-Chir.  Trans.,'  1882),  the  occui-rence  of  albuminuria 
in  phthisis  has  the  effect  of  making  the  range  of  temperature  lower. 

Cases  of  recovery. — Phthisis  was  once  regarded  as  almost  certainly 
fatal;  we  now  know  that  this  is  not  the  case,  partly  through  recognising 
its  existence  in  early  and  curable  stages,  partly  through  the  Imowledge 
-derived  from  morbid  anatomy. 

Again  and  again  we  find  in  the  deadhouse  traces  of  obsolete  phthisis 
in  adhesions,  cicatrices,  and  calcareous  deposits  which  occujay  the  apices  of 
one  or  both  lungs  in  the  bodies  of  those  who  have  died  of  some  acute  and 
independent  injury  or  disease  (cf.  p.  42).  Such  persons  must  have  suf- 
fered from  phthisical  symptoms  some  time  in  their  lives,  and  now  and 
then  we  have  direct  evidence  that  in  early  life  they  spat  blood  and  were 
treated  as  cases  of  undoubted  phthisis. 
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.  Hospital  practice  gives  too  unfavourable  an  estimate  of  the  prospects  of 
consumptive  patients ;  for  the  poor  seldom  apply  for  either  indoor  or  out- 
door relief  until  the  early  stages  are  past  and  the  disease  has  gained  a  firm 
hold  on  one  or  both  lungs.  In  private  practice  we  see  cases  earlier,  and. 
the  desirable  treatment  can  be  better  followed  out.  But  here  many  of  the 
cases  which  recover  come  to  us  in  what  used  to  be  called  the  "  pretuber- 
cular"  stage,  when  we  rather  forebode  than  diagnose  the  fatal  disease. 
They  improve  under  treatment,  and  we  often  do  not  see  them  again. 

Notwithstanding  these  drawbacks  few  physicians  have  not  been  fortu- 
nate enough  to  see  unmistakably  phthisical  patients  improve,  recover 
health,  and  continue  many  years  without  retiu-n  of  their  symptoms. 

The  following  are  some  of  the  cases  of  "  cured  "  or  arrested  phthisis  which 
have  come  under  the  writer's  notice. 

A  lad  of  seventeen,  tall,  pale,  and  delicate  in  appearance,  with  cough  and  phj'sical  signs 
of  catarrh  at  one  apex.    Was  sent  to  Algiers,  and  returned  two  years  later  stout  and  well 
with  no  symptoms  and  no  physical  signs  of  the  disease.  He  remained  well  when  seen  thre 
or  four  years  later. 

The  patient  above  mentioned  (p.  59),  in  good  health  after  forty  years  of  phthisic 
symptoms  and  signs. 

A  young  man  about  nineteen,  whose  mother  died  of  phthisis,  who  was  of  typicall" 
phthisical  aspect,  and  who  developed  cough  with  auajniia  and  loss  of  flesh.  He  was  sen 
into  the  country  to  live  in  the  open  air  for  several  months,  lost  his  cough,  gained  weight, 
and  recovered.  He  had  a  "break-down"  with  suspicious  symptoms  when  about  tbirty 
five,  but  quickly  recovered,  and  remained  free  from  all  phthisical  symptoms.  At  th 
present  time  he  is  above  sixty  years  old  and  in  good  health. 

A  young  theological  student  was  attacked  by  haemoptysis  and  other  signs  of  consump- 
tion.   He  was  sent  to  Montpellier,  where  he  spent  more  than  a  year,  and  finally  recover 
his  health.  He  lived  a  most  useful  and  laborious  life,  and  died  from  disease  of  the  kidney 
and  of  the  cerebral  vessels  at  eighty-one. 

A  young  physician  of  great  distinction  and  greater  promise  was  attacked  with  pleuris" 
and  other  symptoms  of  unmistakable  tubercular  character:  there  had  also  been  sever 
cases  of  phthisis  in  the  family.  He  went  out  to  an  elevated  region  in  South  America,  and 
has  continued  well  and  able  to  practise  for  more  than  twenty  years. 

A  medical  student  with  decided  symptoms  of  hereditary  phthisis,  after  careful  treat- 
ment for  seven  years  in  this  country,  settled  at  a  watering-place  in  the  south  of  Europe: 
and  has  pursued"  his  profession  there  for  the  last  eighteen  years. 

Prognosis. — To  give  a  correct  prognosis  in  phthisis  is  no  light  matter ; 
and  those  physicians  who  have  the  largest  experience  are  those  who  most 
strictly  abstain  from  prediction. 

We  have  followed  usage  in  dividing  the  anatomical  course  of  phthisis 
into  three  stages  :  the  first  stage  including  the  origin,  formation,  and  growth 
of  tubercles,  with  the  lobular  catarrh  they  set  up  ;  the  second  their  "  soften- 
ing," caseation ;  the  tliird  consolidation,  or  the  process  of  excavation,  Avith 
formation  of  vomicjB.  But  the  moist  sounds  which  are  supposed  to  indicate 
"  softening  "  are  apt  to  be  fallacious.  These  pathological  stages  have  refer- 
ence only  to  the  local  process  in  certain  parts  of  the  lungs,  and  not  to  the 
disease  as  a  whole;  for  while  vomicJE  exist  in  one  or  both  apices,  fresh 
tubercles  are  being  formed  lower  down  or  in  the  other  lung.  To  speak  of 
these  as  clinical  stages  of  phthisis  leads  to  a  misconception  of  their  signifi- 
cance in  prognosis.  To  a  patient,  and  to  his  friends,  it  must  seem  obvious 
that  the  third  stage  of  phthisis  must  be  the  worst.  And  yet  it  is  no 
exa'r.reration  to  say  that  the  contrary  would  often  be  nearer  the  truth. 

The  first  condition  which  we  must  try  to  estimate  in  fonning  a  prognosis 
in  a  case  of  phthisis  is  its  greater  or  less  tendency  to  advance  rapidly  n 
that  particular  patient.    In  different  persons  the  differences  m  this  respect 
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iwe  enormous,  and  can  seldom  be  predicted.  As  a  rule,  hoAvever,  the  pro- 
"ress  is  quickest  in  those  Avho  have  a  strong  inherited  tendency  to  consump- 
tion, and  the  progress  is  most  retarded  in  those  Avlio  keep  up  their  appetite 
iind  weight. 

The  death  of  both  parents  from  consumption  is  the  most  serious  and 
.  disheartening  fact  of  all ;  next,  perhaps,  that  of  the  mother ;  then  that  of 
the  father,  and  much  less  so  that  of  one  brother  or  sister,  particularly  in 
a  large  and  otherwise  healthy  family.  In  the  Avriter's  experience  it  is  rare 
to  find  more  than  one  case  of  phthisis  among  collateral  members  of  the 
household  unless  one  or  both  of  the  parents  has  been  also  diseased.  One 
.  case  among  sevei-al  children  may  be  accidental ;  more  than  one  may  be  the 
result  of  infection.  Now  and  then  we  find  one  member  of  a  phthisical 
family  free  from  the  disease  to  which  all  the  rest  have  fallen  victims. 

Next  to  hereditary  tendency  may  be  put  the  age  of  the  patient.  In 
childhood  phthisis  runs,  as  a  rule,  a  rapid  and  fatal  course ;  but  after  the 

■  earlier  period  of  adult  life  has  been  passed  (15 — 25),  it  is  certainly,  as  a 
.  rule,  less  acute,  and  often  more  amenable  to  treatment. 

In  women  we  more  often  meet  Avith  acute  and,  so  to  speak,  "  malignant  " 

•  cases  from  the  first ;  at  least  the  writer's  best  oases  of  recovery  have  been 
1  in  men. 

Physical  signs  of  extensive  disease  of  the  lungs  are  so  far  unfavourable, 
'  but  one  not  unfi-equently  meets  with  Avhat  seems  to  be  extensive  phthisis  on 
'  both  sides  of  the  chest,  which  afterwards  subsides ;  a  temporary  catarrh 
I  disappears  and  leaves  only  a  comparatively  small  district  of  solidified  lung. 
Moreover,  some  of  our  worst  cases  are  those  of  loss  of  flesh,  pyrexia,  and 
;  night  SAveats  in  young  adults,  Avhere  the  physical  signs  are  for  a  long  time 
'  extremely  slight.    On  the  other  hand,  some  of  the  most  chronic  cases  are 
marked  by  the  characteristic  signs  of  a  large  cavity  coinciding  with 
;  good  general  health.    The  mere  fact  of  a  vomica  large  enough  to  give  typical 
;  signs  of  its  presence  in  a  patient  who  is  going  about,  eating,  and  sleeping, 
;  and  keeping  up  his  weight,  shoAvs  that  his  tissues  have  great  power  of  heal- 
ing, and  that  he  has  had  tuberculous  disease  for  a  long  time  Avithout  being 
1  killed  by  it.    Hence  the  truth  of  what  seems  the  paradox  above  stated,  that 
I  the  condition  knoAvn  as  the  third  stage  may  justify  a  better  prognosis  than 

•  that  known  as  the  first. 

To  put  the  matter  briefly,  one  may  say  that,  apart  from  family  history, 
!  the  less  important  facts  for  prognosis  in  phthisis  are  those  Avhich  concern  the 
lungs,  and  the  more  important  those  which  concern  the  Avhole  body.  While 
.  a  patient  puts  on  flesh  and  is  free  from  fever,  he  is  doing  Avell,  whatever 

■  takes  place  in  his  chest ;  Avhile  he  is  losing  Aveight,  and  suffers  from  ano- 
rexia, sweating,  diarrhoea,  and  hectic,  he  is  going  down  hill,  however  little 

•  sign  of  disease  auscultation  of  his  chest  may  shoAv. 

The  most  important  object  in  the  prognosis,  as  in  the  treatment  of 
!  phthisis,  is  not  the  respiratory  but  the  nutritive  organs ;  we  must  cure  it, 
if  we  cure  it  at  all,  by  the  stomach. 

The  formation  of  a  large  cavity  takes  a  long  time,  especially  if  its  walls 

■  are  to  acquire  a  smooth  lining.  Hence,  Avhenever  the  morbid  process 
:  spreads  Avith  much  rapidity  through  one  or  both  of  the  lungs,  the  oppor- 
'  tunity  for  such  cavities  to  develop  is  wanting.  In  other  words,  the  fact 
'  that  a  case  presents  the  physical  signs  of  a  single  large  cavity  is  proof  that 

its  coui-se  has  been  such  as  warrants  a  comparatively  favourable  prognosis. 

•  As  a  matter  of  experience,  patients  with  single  large  vomicae  often  go  on 
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year  after  year  with  but  little  change  in  their  condition,  and  even  with 
enjoyment  of  life. 

Again,  one  is  compelled  to  speak  very  guardedly  of  the  probable  dura- 
tion of  phthisis,  if  physical  signs  indicate  that  the  morbid  process  is  still 
actively  going  on  in  any  part  of  the  lungs,  Avhatever  may  be  the  stage  to 
which  it  has  reached  in  the  apices.  One  must  not  forget  that,  although 
in  the  lung  first  affected  its  progress  may  have  been  slow,  it  may  hurry  on 
to  a  fatal  termination  when  it  passes  to  the  other  side  of  the  chest. 

The  degree  of  severity  of  the  general  symptoms  is  very  important  in 
regard  to  prognosis,  especially  the  rate  of  the  pulse  and  the  height  of  the 
temperature.  But  the  existence  of  pyrexia,  as  has  been  shown  by  Dr 
Theodore  Williams,  is  not  incompatible  with  gain  of  weight — nor  even,  we 
may  add,  with  the  subsidence  of  many  of  the  other  symptoms  of  the  disease 
— provided  that  the  patient  eats  and  digests  well. 

The  majority  of  cases  of  acute  or  "  pneumonic  "  phthisis  occur  in  young 
subjects,  whereas  "  fibrous  "  phthisis,  the  most  chronic  form  of  the  disease, 
is  more  frequent  in  those  Avho  are  advanced  in  years.  This  seems  to  have 
led  to  the  idea  that  the  prognosis  is  more  favourable  in  proportion  as  the 
patient  is  older,  but  this  does  not  quite  follow. 

With  respect  to  haemoptysis  it  is  seldom  directly  and  immediately  fatal. 
It  often  occurs  in  some  of  the  most  chronic  and  favourable  cases ;  and  even 
when  it  appears  early,  or  as  the  first  recognised  symptom,  it  does  not  seem 
to  denote  a  peculiai-ly  rapid  or  intractable  course  of  the  disease. 

Cough  is  not  itself  a  symptom  of  bad  omen,  but  profuse  expectoration 
is;  and  still  more,  chronic  diarrhoea. 

Night  sweats  with  hectic  fever  indicate  a  rapid  and  fatal  course.  Laryn- 
geal ulceration  is  another  grave  complication,  and  scarcely  less  so,  tubercu- 
lous pyelitis  or  orchitis. 

Phthisis  ill  children. — Consumption  is  comparatively  rare  under 
puberty ;  more  frequently  children  are  the  subjects  of  general  tuberculosis, 
particularly  of  the  peritoneum  and  the  pia  mater.  In  such  cases  the  lungs 
are  often  found  full  of  tubercles ;  but  these  are  disseminated,  and  at  the 
same  time  they  are  found  almost  constantly  in  the  spleen,  \erj  frequently  in 
the  liver  and  kidneys,  and  always  in  some  of  the  lymph-glands,  mediastinal, 
cervical,  mesenteric,  or  lumbar.  Cases  of  more  ordinary  tuberculous  catarrh 
of  the  apex,  with  caseous  softening,  run  usually  a  rapid  course  with  much 
pyrexia.  This  unfavourable  prognosis  of  phthisis  under  puberty  is  m 
curious  contrast  with  the  far  from  hopeless  forecast  one  may  give  in  cases 
of  tuberculous  enteritis  and  peritonitis,  and  the  good  prognosis,  under 
modern  treatment  of  caries,  arthritis,  and  tuberculous  disease  of  the  lymph- 
elands  or  the  skin  in  children. 

Senile  jjhthisis.— Chrome  tuberculous  disease  of  the  lungs  is  far  from 
infrequent  after  fifty  or  even  after  sixty,  although  it  seems  so  in  comparison 
with  its  far  greater  frequency  at  earlier  ages  of  adult  life. 

In  the  writer's  experience,  however,  it  is  absolutely  as  well  as  com- 
paratively rare  for  phthisis  to  be  acquired  late  in  life.  Almost  all  the 
cases  he  has  seen  above  middle  age  have  proved  to  be  tlie  reawakening  of 
long-past  phthisis  in  youth. 

The  followinsf  is  n  case  in  point.  A  gentleman  of  si-vty-nine,  who  had  led  a  lonp  and 
very  active  life  in  the  country,  retired  to  London,  and  soon  began  to  be  troubled  by  violent 
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fits  of  coughing:,  encliug-  iu  vomiting.  He  consulted  several  physicians,  and  was  supposed 
by  some  to  have  whooping-cough,  by  others  asthmii,  or  aneui-ysm,  or  malignant  disease.. 
There  was  some  emphysema,  but  no  physical  signs  of  plithisis;  he  gradually,  however,  lost 
flesh.  Tlie  pulse  was  frequent,  and  there  was  occasionally  slight  pyrexia  in  the  evening. 
Still  there  was  no  ha3moptysis,  and  no  bacilli  could  be  found  in  the  scanty  mucous  expecto-. 
ration.  The  absence  of  pain  and  other  symptoms  of  thoracic  aneurysm  seemed  to  exclude 
that  belief",  and  the  absence  of  pleural  effusion  and  lymphatic  enlargement  were  against 
the  presence  of  cancer.  The  larynx  was  unaffected.  At  last,  after  several  visits,  the 
fact  was  elicited  tlnit  between  eighteen  and  twenty  he  had  been  in  "delicate  health," 
had  a  slight  cough,  and  once  (or  perhaps  twice)  brought  up  a  very  little  trace  of  blood  in 
the  effort  of  coughing.  This  patient  became  gradually  emaciated,  and  the  diagnosis  of; 
phthisis  was  confirmed  by  an  examination  of  the  body  after  death. 

Phthisis  in  old  people  is  usually  chronic,  with  much  bronchitis  and.  little - 
fever  or  haemoptysis.    The  symptoms  are  chiefly  pulmonary,  and,  although,, 
the  larynx  or  intestines  may  be  ulcerated,  it  is  very  rare  for  the  lymph- 
glands  or  serous  membranes  to  be  tuberculous.    The  right  side  of  the  heart 
is  sometimes  dilated,  and  some  degree  of  anasarca  may  follow — a  condition, 
which  is  extremely  rare  in  cases  of  jahthisis  affecting  children. 

Etiology. — have  already  stated  the  evidence  that  tuberculosis  is  ^ 
specific  disease,  with  the  constant  presence  of  a  definite  bacillus,  and  found,, 
that  it  fulfils  the  criteria  laid  down  (vol.  i,  p.  368).    We  have  also  in  the 
present  chapter  endeavoured  to  show  that  pulmonary  phthisis  is  patholo-- 
gically  one  and  the  same — tuberculous  disease  of  the  lungs.    It  follows  that 
phthisis  depends  on  the  presence  of  Koch's  bacillus,  and  the  conclusion  i? 
corroborated  by  its  presence  in  the  sputa  being  the  most  trustworthy  means 
of  checking  our  diagnosis  in  doubtful  cases. 

The  discovery  of  the  bacillus  in  all  tuberculous  lesions  has  completely 
altered  our  views  as  to  the  origin  of  phthisis.  Yet  the  constant  presence  of  • 
a  microbe  is  far  from  deciding  the  whole  aetiology  of  a  disease.  In  the  most 
exclusively  and  directly  contagious  maladies,  syphilis,  typhus,  smallpox, 
none  has  as  yet  been  certainly  discovered ;  while  erysipelas,  enteric  fever, 
and  cholera,  in  each  of  which  one  is  present,  are  not  infectious  in  the- 
popular  sense  of  the  word. 

Phthisis  requires,  beside  the  bacilli,  a  reacting  living  organism  ;  and 
in  tuberculosis  we  have,  as  in  other  specific  diseases,  to  determine  the  power 
of  resistance  of  the  tissues  to  its  invasion.  This  varies  with  different  con- 
tagia.  That  of  smallpox  and  of  syphilis  is  so  efficient,  that  once  taken  into 
the  lymph-channels  or  the  blood  it  probably  produces  the  disease  in  every 
human  being.  But  even  here  what  is  so  certain  a  poison  in  man  fails  with 
the  lower  animals ;  and  the  most  efficient  contagia  may  fail  in  protected' 
organisms.  ^  Probably  most  persons  are  more  or  less  immune  to  enteric  fever  • 
and  to  erysipelas,  and  many  are  so  to  scarlatina. 

It  seems  likely  that  the  microbes  of  tubercle  are  so  widely  diffused  that 
most  dwellers  in  cities,  at  least,  must  again  and  again  be  exposed  to  their - 
action  ;  yet  comparatively  few  become  tuberculous.     Hence  Ave  must,  in 
addition  to  the  necessaiy  "  exciting "  cause,  the  bacillus,  recognise  "  pre- 
disposing" causes  in  whatever  weakens  the  resistance  of  the  organism 
generally  or  of  the  lungs  in  particular,  and  so  allows  of  the  "  effi'cient "  " 
cause  of  all  the  symptoms  of  phthisis— i.  e.  the  lesions  which  follow  the  • 
permanent  lodgment  and  multiplication  of  the  bacillus. 

That  consumption  is  not,  as  a  rule,  directly  communicated  from  one 
person  to  another,  seems  clear  from  general  observation.  A  statement  was 
published  in  1867  Iw  Mr  Vertue  Edwards,  who  had  then  for  seventeen  years  • 
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been  resident  medical  officer  at  the  Brompton  Hospital.  In  that  period  he 
remembered  personally  fifty-nine  resident  medical  assistants,  whose"  duration 
of  office  averaged  quite  six  months.  Of  these  he  believed  all  but  two  to  be 
alive ;  one  had  died  of  aneurysm,  one  of  some  cause  unknown ;  three,  still 
living,  were  said  to  be  consmnptive.  Very  many  nurses  had  been  in  resi- 
dence from  periods  varying  up  to  eight,  twelve,  or  even  twenty-four  years. 
Of  the  head  nurses,  who  slept  each  in  a  w^ard  of  fifty  patients,  only  two 
were  known,  to  have  died — one  of  apoplexy  ;  the  other  of  phthisis.  No  under 
nurse,  so  far  as  he  was  aware,  had  died  of  phthisis.  The  matron  and  her  two 
predecessors,  as  well  as  the  chaplain  and  his  two  predecessors,  were  all  alive. 
Of  the  physicians,  whether  for  in-patients  or  out-patients,  all  were  living 
except  two ;  one  had  died  of  causes  unconnected  wdth  disease  of  the  lungs, 
the  other  of  unknown- cause,  after  twelve  years'  absence  from  the  hospital. 
Mr  Edwards  himself  was  lately  living  at  a  good  old  age. 

In  Dr  Weber's  cases,  recorded  in  the  Clinical  Society's  '  Transactions ' 
for  1874,  the  disease  seemed  to  pass  immediately  from  husbands  to  their 
wives.  The  husbands,  all  of  whom  were  phthisical  before  marriage,  were 
nine  in  number ;  but  the  deaths  from  phthisis  among  their  wives  were  as 
many  as  eighteen :  one  lost  four  waves  in  succession,  one  lost  three,  four 
lost  two  each,  three  lost  one  each.  In  seven  out  of  the  nine  husbands  there 
Avas  a  decided  family  taint ;  the  wives  w'ere  with  one  exception  free  from 
■any  such  taint,  and  they  were  all  healthy  at  the  time  of  raamage.  The 
disease  ran  a  very  rapid  course  in  all  the  wives,  terminating  in  several  in- 
stances within  twelve  months,  and  being  never  i:)rolonged  bej'ond  eighteen 
months.  It  was  not  caused  by  anxiety  or  fatigue  in  nursing  the  husbands, 
ior  the  husbands  were  all  apparently  well,  and  none  of  them  succumbed  to 
phthisis  until  long  after  their  wives.  Almost  all  the  waves  bore  children  to 
their  husbands,  so  that  it  is  perhaps  possible  that  infection  took  place 
through  the  foetus ;  but  about  the  health  of  the  children  nothing  is  said. 

Infection  from  husband  to  wife  might  take  place  through  the  ovmu  or 
'directly  from  a  tuberculous  epididymis  lesion,  but  there  was  no  evidence  of 
either ;  and  it  seems  more  probable  that  the  infection  was  transmitted  by 
the  breath. 

On  this  subject  see  the  facts  recorded  in  the  '  Collective  Investigation  Record,'  "  Report 
■on  the  Communicability  of  Phthisis;"  and  also  a  paper  by  Dr  Burney  Yeo,  in  which  he 
-skilfully  states  the  case  for  regarding  phthisis  as  a  contagious  disease  ('  Brit.  Med.  Journ.,' 
April  18th,  1885).  But  Dr  LongstafE's  statistical  correction  of  the  figures  there  adduced 
•shows,  as  Dr  Ransome  remarks,  that  the  proportion  is  not  greater  than  would  result 
from  merely  accidental  coincidence. 

The  fact  that  phthisis  does  not  commonly  spread  from  a  patient  who 
remains  in  his  home  to  brothers,  or  sisters,  or  other  relatives,  is  the  more 
striking  because  they  must  be  supposed  to  have  inherited  more  or  less 
predisposition  to  the  disease. 

The  possible  contagion  of  phthisis  is  no  new  doctrine.  Morton  vrrote  in 
1697,  "  I  have  often  found  by  experience  that  an  infected  person  may 
poison  a  bedfellow  by  a  kind  of  miasm  like  that  of  a  malignant  fever."  In 
Italy  consumption  has  always  been  regarded  as  a  contagious  disease ;  and 
now  the  presence  of  bacillus  of  tubercle  in  cases  of  phthisis  affords  a  ready 
explanation  of  its  being  communicable.  That  it  is  not  readily  communicated 
seems  probable,  but  it  certainly  is  so  under  favourable  conditions,  as  in  the 
case  of  husband  and  wife,  and  other  persons  living  in  close  and  habitual 
•contact. 
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In  discussing  the  subject  of  tubercle  in  general  (vol.  i,  p.  369),  we  saw 
that  direct  infection  by  contact  Avith  another  patient  is  infrequent  in  the 
aitiology  of.  tuberculous  diseases.  Probably  the  most  frequent  mode  of  infec- 
tion is  the  air;  for  the  dried  sputum  of  phthisical  persons  preserves  the 
bacillus  for  a  long  time,  and  in  crowded  towns  there  must  be  abundant 
opportunities  of  infection  from  so  common  a  disease. 

Conveyance  hy  oir.— Breathing  air  rendered  impure  by  overcrowding  or 
hj  defective  ventilation  may  perhaps  act  indirectly  by  Aveakening  the  re- 
sistance of  the  tissues  ;  but  it  certainly  acts  directly,  by  increasing  the  chance 
•of  infection,  since  fe^v  work-rooms  or  dwelling-houses  Avould  continue  many 
years  without  a  phthisical  inmate.  Organic  particles  differ  from  gases  like 
carbonic  acid  in  being  far  less  readily  diffused  through  the  air  ;  they  cling  to 
textile  fabrics.  Every  hospital  physician  is  familiar  with  the  peculiar  odour 
■belonging  to  the  clothes  of  the  women  of  the  poorer  classes ;  one  perceives 
it  as  soon  as  they  enter  the  oui>patient  room.  The  organic  matters  cannot 
be  removed  by  merely  causing  a  current  of  air  to  blow  through  a  room  for  a 
few  minutes  in  the  day ;  still  less  will  they  escape  through  a  door  towards 
which  there  is  no  active  draught.  Probably  the  only  Avay  of  getting  rid  of 
them  is  by  free  oxidation ;  and  most  rapidly  in  full  sunlight. 

Strictly  speaking,  overcrowding  and  defective  ventilation  are  not  con- 
vertible terms ;  in  practice  we  scarcely  meet  with  one  apart  from  the  other. 
It  is  possible,  no  doubt,  for  one  person  occupying  a  large  room  so  to  close 
up  all  the  openings  as  to  render  the  air  impure.  But  there  is  never  over- 
croAvding  AAdthout  bad  ventilation,  because  when  many  persons  are  huddled 
together  in  small  rooms,  the  admission  of  fresh  air  exposes  some  of  them  to 
draughts,  and  is  sure  to  lead  to  one  aperture  after  another  being  shut  up. 

Many  years  ago  the  late  Dr  MacCormac,  of  Belfast,  drcAV  attention  to 
the  prevalence  of  phthisis  in  the  close  and  croAvded  houses  of  the  poor,  and 
ascribed  it  to  breathing  air  already  contaminated,  i.  e.  as  Ave  should  noAv  say, 
contaminated  by  the  bacilli  of  tuberculous  sputa. 

The  proof  that  confined  air  is  a  cause  of  phthisis  rests  mainly  upon  the 
•evidence  of  statistics  as  to  the  frequency  of  the  disease  among  soldiers, 
artisans,  and  inmates  of  prisons.    As  regards  soldiers,  a  Royal  Commission 
■apon  the  Sanitary  Condition  of  the  Army,  Avhich  reported  in  1858,  brought 
to  light  the  fact  that  the  death-rate  from  consumption  in  all  branches  of 
the  service  was  in  excess  of  that  of  the  civil  population  of  large  towns,  and 
that  among  the  Foot  Guards  it  Avas  more  than  tAAdce  as  great.    Since  neither 
the  clothing  of  the  soldier,  nor  his  food,  nor  the  nature  of  his  occupation  could 
be  supposed  to  be  the  cause  of  this  excess,  the  cause  appeared  to  be  his 
lodging.    In  barrack  dormitories  the  cubic  space  actually  given  to  each 
man  was  often  only  half  or  two  thirds  of  450  feet,  the  minimum  alloAved  by 
regulation ;  and  the  air  in  these  rooms  became  offensive  before  mornin"-. 
The  conclusion  at  Avhich  the  Commission  arrived  has  since  been  confirmed 
by  the  great  fall  in  the  consumptive  death-rate,  especially  among  the  Foot 
Guards,  which  has  followed  the  introduction  of  sanitary  improvements. 
In  Dr  Ransome's  Milroy  Lectures  it  is  stated  that  in  Canada,  a  country 
•comparatively  free  from  phthisis,  the  death-rate  among  English  soldiers 
was  2.3  per  1000,  compared  with  an  average  throughout  England  of  less 
•  than  10  per  1000,  and  a  death-rate  in  Manchester  of  only  12-4.    After  the 
'  barracks  had  been  properly  drained  and  ventilated,  the  mortality  had  sunk 
:  from  23  per  1000  in  1865  to  9-5  in  1872,  and  6  in  1874. 

Dr  Farr  long  ago  stated  his  belief  that  the  prevalence  of  phthisis  in  the 
VOL,  II.  - 
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armies  of  Europe  is  due  in  part  to  the  inhalation  of  expectorated  tubercular 
matter  dried,  broken  up  into  dust,  and  floating  in  the  air  of  close  barracks. 

As  to  workmen,  we  have  evidence  given  by  Dr  Guy  before  the  Buccleuck 
Commission  of  Inquiry  into  the  State  of  Large  Towns.  He  had  elabo- 
rately investigated  the  relative  liability  to  phthisis  of  different  classes  of 
the  population  of  London.  He  found  that  the  disease  was  more  fatal  to 
artisans  than  to  tradesmen,  and  more  fatal  to  tradesmen  than  to  profes- 
sional men  and  the  upper  classes.  Even  hawkers,  standing  about  in  the 
streets  and  exposed  to  all  inclemencies  of  weather,  had  the  advantage  over 
men  employed  in  Avorkshops.  Among  printers  he  instituted  a  very  close 
comparison  as  to  the  frequency  of  symptoms  of  lung  disease,  arranging  the 
men  in  classes  according  to  the  amount  of  air-space  in  the  rooms  in  which 
they  worked.  Of  104  men  having  less  than  500  cubic  feet  of  air  to  breathe, 
13  had  suffered  from  blood-spitting  and  13  others  from  catarrh;  of  115. 
men  having  from  500  to  600  cubic  feet  of  air,  5  had  suffered  from  blood- 
spitting,  4  from  catarrh;  of  101  men  having  more  than  600  cubic  feet  of 
air,  4  had  suffered  from  blood-spitting  and  2  from  catarrh. 

With  regard  to  prisoners,  there  is  the  contrast  between  two  prisons  in 
Vienna,  cited  by  Parkes.  In  the  Leopoldstadt  prison,  which  was  xery  badly 
ventilated,  there  died  in  the  years  1834 — 1847,  378  prisoners  out  of  4280, 
or  86  per  1000 ;  of  whom  no  fewer  than  220,  or  51-4  per  1000,  died  from 
phthisis.  In  the  well-ventilated  House  of  Correction  in  the  same  city  there 
were  from  1850  to  1854,  3037  prisoners,  of  whom  43  died,  or  14  per  1000 ; 
and  of  these  24,  or  7*9  per  1000,  died  of  phthisis.  Diet  and  mode  of  life 
were,  it  is  believed,  the  same  in  both  prisons.  The  great  prevalence  of 
phthisis  among  prisoners  was  long  ago  pointed  out  by  Dr  Baly,  as  the 
result  of  an  examination  of  the  records  of  the  Millbank  Penitentiary ;  but 
he  was  imable  to  decide  how  far  it  was  due  to  defective  ventilation. 

Conveyance  hy  food. — The  tuberculous  contagion  may  be  conveyed  by 
means  of  milk  from  diseased  cows,  and  may  thus  gain  entrance  directly  to- 
the  intestine  and  indirectly  to  the  lungs.  The  same  property  has  been 
ascribed  to  imperfectly  cooked  meat  from  tuberculous  cattle.  A  Royal 
Commission  on  this  important  subject  began  its  inquiries  in  1890,  and 
published  its  report  in  1895.  The  evidence  was  that  the  chief  danger  of 
tuberculosis  in  cattle  is  the  aft'ection  of  the  udder  in  cows,  which  may  con- 
taminate the  milk  with  tubercle  bacilli.  Raw  meat  may  be  contaminated 
with  a  knife  which  has  cut  through  a  tuberculous  lymph-gland  or  udder  ; 
but  well-cooked  meat,  like  boiled  milk,  is  safe.  Beside  the  chance  of  the 
internal  parts  of  a  joint  not  being  sufficiently  heated,  there  is  the  iiossibility 
of  butchers  and  cooks  infecting  their  fingers  by  handling  raw  meat  from 
tuberculous  animals.  This,  however,  appears  to  be  very  unlikely,  for  even 
when  the  lungs  and  serous  membranes  are  tuberculous,  the  muscle  and  fat 
seem  seldom,  if  ever,  to  be  affected.  (See  Dr  Sidney  Martin's  excellent 
article  on  Tuberculosis  in  Allbutt's  "  System  of  Medicine,'  vol.  ii,  pp.  29, 
30.) 

Hereditary  predisposition. — Of  indirect  causes  of  jihthisis,  inheritance 
is  the  most  important.  It  is  a  matter  of  universal  experience  that  in  some 
families  deaths  from  phthisis  occur,  generation  after  generation,  with 
terrible  frequency.  When  a  candidate  for  life  insurance  has  lost  a  parent 
or  more  than  one  brother  or  sister  from  consumption,  it  is  held  that  an 
addition  to  the  premium  is  necessaiy  to  cover  the  increased  risk  ;  and  if 
both  parents  have  died  of  phthisis,  or  more  than  two  other  near  relatives, 
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the  "  life "  is  generally  regarded  as  almost  uninsurable  on  reasonable 
terms.* 

Among  persons  afifected  with  phthisis,  the  proportion  of  cases  in  which  the 
same  disease  can  be  traced  in  their  relatives  appears  from  certain  inquiries, 
by  Dr  Theodore  Williams,  recorded  in  the  '  Med.-Chir.  Trans.'  for  1871, 
to  be  -48'4  per  cent.  The  patients  were  seen  in  private  practice,  so  that  the 
results  are  probably  as  little  inaccurate  in  the  way  of  omission  as  can  be 
expected  in  such  inquiries,  although  it  would  be  an  advantage,  for  the  pur- 
pose of  comparison,  if  we  knew  to  what  extent  a  similar  family  history  exists, 
in  the  population  generally.  Probably  the  proportion  is  larger  than  50' 
per  cent.,  for  cases  of  consumption  are  often  concealed  under  such  phrases, 
as  pneumonia,  bronchitis,  pleurisy,  effects  of  childbirth,  or  result  of  change 
of  life.  Out  of  484  cases  in  which  phthisis  was  traced  among  the  relatives: 
.  of  patients  themselves  phthisical,  there  were  120  in  which  the  disease  had 
existed  in  one  or  both  of  the  parents,  but  224  in  which  it  affected  only 
brothei's  or  sisters. 

Family  predisposition  to  consumption  probably  means  not  direct  in- 
heritance, as  of  syphilis,  or  gout,  or  epilepsy,  or  haemophilia,  but  inheritance 
of  a  tendency  to  bronchial  catan'h,  or  to  dyspepsia  and  malnutrition,  Avhich 
causes  a  "  vulnerability  "  in  certain  stocks,  an  inability  to  resist  the  invasion 
of  the  tubercle-bacillus.  There  is  no  evidence  of  a  specially  strong  ten- 
dency to  phthisis  in  the  children  of  parents  actually  consumptive,  one  or 
both  of  them,  at  the  time  of  procreation.  Moreover  congenital  tuberculosis 
is  so  rare  that  the  authentic  cases  recorded  in  the  human  race  are  limited  to. 
about  a  dozen  cases  :  so  that  we  may  say  mth  Bollinger  that  "  die  con- 
genitale  Tuberculosis  so  gut  wie  auszuschliessen  ist  die."  Phthisis  is  cer- 
tainly not  directly  transmitted  by  sperm  or  germ,  like  syphilis ;  and  the 
liability  imparted  does  not  seem  to  be  one  to  disease  or  early  death  in 
general,  but  to  tuberculosis  in  particular:  possibly  some  defect  in  the 
power  of  the  leucocytes  to  deal  with  the  invading  microbes,  or  in  the 
chemical  properties  of  the  liquor  sanguinis. 

The  experience  of  insurance  oflSces  as  well  as  of  private  practice  is  that, 
a  phthisical  tendency  is  more  frequently  transmitted  by  the  mother  than  by 
the  father; 

P ersonal  predisjjosition. — It  is  an  old  belief  that  persons  of  a  particular 
bodily  frame  and  physiognomy  are  particularly  prone  to  tuberculous  dis- 
eases ;  and  this  has  been  called  a  diathesis.  Little  value,  however,  can  be 
attached  to  the  statements  of  early  writers  on  the  subject,  because 
"  scrofula,"  as  it  was  called,  was  often  confounded  with  rickets  or  with 
congenital  syphilis ;  and,  according  to  Sir  Thomas  Watson,  the  numerous 
signs  of  the  "  scrofulous  diathesis  "  varied  widely  with  the  "  temperament 
of  the  individual,  whether  "  nervous,"  "  sanguine,"  or  "  bilious." 

It  seemed  a  step  in  advance  when  Sir  William  Jenner,  in  1860,  proposed' 
to  distinguish  two  diathetic  states— tuberculosis  and  scrofula.    Now,  so- 
called  scrofula  or  struma,  originally  meaning  any  swelling  of  the  neck  (pig's 
neck),  had  in  .Tenner's  day  come  to  mean  caseous  lymph-glands.    But  these 
;  are  themselves  tuberculous,  and  so  are  other  forms  of  struma,  as  caries  of 
I  bones  and  joints,  and  "pulpy  disease"  or  "white"  swelling  of  the  latter. 
Jenner's  description  of  tuberculosis  seems  to  refer  to  a  habit  of  body 

0  confn  Jion^Iff'  7/,'^''  "  I'i^        production  of  phthisis-let  strict  bacteriologists  an.l 
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which,  while  not  incompatible  with  sj-mnietrical  growth  and  physical 
beauty,  shows  a  want  of  power  of  resistance  to  disease  in  general,  rather 
than  to  the  invasion  of  tubercle  in  particular.  Certainly  multitudes  die  of 
phthisis  who  never  exhibit  the  features  of  the  tuberculous  diathesis.* 

The  fact  is  that  the  words  scrofula  and  struma  have  been  applied  in  so 
loose  and  arbitrary  a  way,  quite  independently  of  chronic  swelling  of  the 
cervical  lymph-glands,  or  even  of  evidence  of  caseous  disease  in  any  part  of 
the  body,  that  they  should  be  entirely  discarded.  Moreover,  tendencies  " 
to  tuberculosis  Avhich  are  never  carried  out  can  scarcely  be  the  subject  of 
useful  discussion,  nor  can  the  exploded  doctrine  of  temperaments  be  revived 
imtil  we  again  accept  the  four  Galenical  humours  and  their  eucrasia  or 
dyscrasia. 

Mr  Francis  Galton  and  the  late  Dr  Mahomed  recorded  in  the  '  Guy"s 
Hospital  Reports  '  for  1881  the  results  of  "  An  Inquiry  into  the  Physiog- 
nomy of  Phthisis  by  the  Method  of  Composite  Portraiture."  Although  they 
obtained  from  the  photographs  of  442  phthisical  patients  two  types  of  face 
— the  one  of  naiTow  ovoid  shape,  the  other  a  broad  face  with  coarse  features 
— ^yet  this  was  only  by  the  careful  selection  of  a  few  out  of  the  whole 
number ;  and  they  found  a  larger  proportion  of  narrow  ovoid  faces  among 
patients  who  were  not  phthisical  than  among  those  who  were. 

The  phthinoid  chest. — There  still  remains  the  question  whether  a  ten- 
dency to  phthisis  is  indicated  by  any  particular  form  of  chest.  Dr  Gee 
recognises  two  shapes  of  chest  in  persons  predisposed  to  consiunption. 

.  One  of  them  is  the  "  alar,"  or  "  pterygoid  "  chest  of  Galen  and  Aretaeus. 
This  is  narrow  and  shallow,  with  drooping  or  increased  obliquity  of  the  ribs, 
sloping  shoulders,  and  a  long  thorax ;  the  "  winged  "  appearance  is  caused 
by  the  projection  of  the  scapulae.  The  throat  is  often  prominent,  the  neck 
long,  and  the  head  carried  forwards. 

The  other  is  the  "  flat "  chest ;  this  is  flattened  in  front,  the  costal  car- 
tilages losing  their  curve  and  becoming  straight ;  or  the  sternmn  may  be 
depressed  below  the  level  of  the  costal  ends  of  the  cartilages.  Persons  who 
are  extremely  flat-chested  often  have  broad  shoulders,  so  that,  as  one  stands 
facing  them,  one  might  fancy  them  to  be  well  developed.  Traube  laid  stress 
on  the  significance  of  a  flat  chest  as  indicating  a  liability  to  consumption, 
and  Wilks  used  strongly  to  insist  on  it. 

But  probably  the  "  flat  chest  of  phthisis,"  like  the  "  rounded  chest  of 
bronchitis,"  is  an  acquired  condition,  the  result  of  disease,  not  the  indica- 
tion of  its  future  advent.  Neither  the  alar  nor  the  flat  chest  is  seen  in 
early  phthisis  with  more  frequency  than  other  varieties  of  ill-shapen  chest, 
which  often  result  from  neglect  during  childhood,  and  are  consequently  very 
common  among  the  poorer  classes. 

*  As  leading  features  of  tuberculosis  Jenner  gave  the  following : — "  Nervous  system 
highly  developed;  mind  and  body  active ;  figure  slim;  adipose  tissue  small  in  quantity; 
organisation  generally  delicate;  skin  thin;  complexion  clear;  superficial  veins  distinct; 
blush  readily ;  eyes  bright,  pupils  large ;  eyelashes  long ;  hair  silken  ;  face  oval,  good- 
looking;  ends  of  long  bones  small,  shafts  thin  and  rigid ;  limbs  straiglit;  also  tendency 
to  "inflammation  of  the  mucous  membranes  of  a  peculiar  kind ;  so-called  strumous  oph- 
thalmia; inflammation  of  the  tarsi;  catarrhal  inflammation  of  the  nose,  pharynx,  bronchi, 
stomach,  and  intestines ;  inflammation  and  suppuration  of  the  bronchial  glands  on  trifling 
irritation  ;  obstinate  diseases  of  the  skin  ;  caries  of  bone." 

He  described  scrofulosis  as  follows : — "  Temperament  plegmatic,  mind  and  body 
lethargic;  figure  heavy;  skin  thick  and  opaque;  complexion  dull,  pasty-looking ;  upper 
lip  and  ala;  of  nose  thick  ;  nostrils  expanded  ;  face  plain  ;  lymphatic  glands  perceptible  to 
touch;  abdomen  full;  ends  of  the  long  bones  rather  large;  shafts  thick." 
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Again,  one  cannot  dissociate  congenital  from  acquired  deformities  of  thtj 
thorax  in  regard  to  their  possible  influence  on- the  subsequent  occurrence  of 
phthisis.  Freund,  in  1859,  maintained  that  what  caused  a  small  and  con- 
tracted chest  was  often  a  premature  ossification  of  the  cartilage  of  the  first 
rib;  and  Dr  Hutchinson  (vol.  i,  p.  1040)  did  not  suppose  that  a  defective 
vital  capacity  of  the  lungs  indicated  a  tendency  to  phthisis,  but  rather  that 
it  was  a  sign  of  the  actual  ^Jresence  of  the  disease  at  an  eai'ly  stage.  Again, 
deformity  of  the  chest  from  lateral  curvature  seems  not  to  carry  with,  it  in- 
creased liability  to  consumption.  It  is  very  doubtful  whether  the  habit  of 
stooping  at  a  desk,  or  the  work  of  a  tailor  or  shoemaker  or  weaver,  spe- 
cially favours  the  development  of  phthisis ;  nor  is  there  evidence  that  the 
foolish  practice  of  compressing  the  base  of  the  chest  by  stays  can  produce 
such  an  effect. 

As  to  the  predisposing  effect  of  other  diseases  of  the  chest  in  leading  to 
tuberculosis,  we  may  say  that  true  pneumonia  (acute  fibrinous  or  lobar)  is 
seldom  or  never  followed  by  phthisis,  that  acute  or  chi-onio  bronchitis,  bron- 
chiectasis, and  emphysema  do  not  predispose,  and  perhaps  may,  to  some 
extent,  protect  from  it ;  but  that  jDleurisy  and  broncho-pneumonia,  especially 
that  of  measles,  are  frequently  followed  by  consumjotion. 

Predisposition  from  general  causes. — Insufficient  food  is  often  assumed 
to  predispose  to  phthisis,  but  it  would  be  difficult  to  adduce  the  proof ;  and 
the  same  doubt  applies  to  the  presence  of  anaemia.  Certainly  both  emacia- 
tion and  anaemia  may  go  on  to  an  extreme  degree  in  general  hospitals 
where  cases  of  phthisis  are  always  present,  and  yet  no  tubercle  develops. 
If  such  deteriorating  influences  lead  to  phthisis  at  all,  it  is  by  weakening 
the  power  of  resistance  of  the  tissues. 

Child-beai-inff  has  a  remarkable  relation  to  phthisis.  It  is  a  well-known 
fact  that  during  gestation  consumption  is  scarcely  ever  fatal ;  the  patient 
survives  until  labour  is  over,  when  the  symptoms  soon  become  more  urgent 
than  ever,  and  death  may  follow  rapidly.  Cases  associated  with  child- 
bearing  generally  run  an  acute  course. 

These  considerations  are  so  important  in  regard  to  life  insurance,  that 
it  is  only  prudent  to  count  all  deaths  of  mothers  "  in  childbed  "  or  "  after 
delivery  "  as  due  to  phthisis,  unless  there  is  explicit  evidence  of  deatk  from 
flooding  or  from  puerperal  fever. 

Alcoholic  intemperance  has  a  doubtful  position  in  the  aetiology  of 
phthisis.  Clinical  experience  shows  that  drimkards  die  in  large  numbers  of 
this  disease  ;  but  it  is  often  difficult  to  exclude  the  operation  of  other  causes. 
Some  writers  have  even  held  that  the  use  of  alcohol  is  rather  prophylactic 
against  than  productive  of  phthisis,  and  observations  in  the  United  States 
have  been  cited  in  favour  of  this  view.  Walshe  and  Wilks  did  not  accept 
intemperance  as  a  cause  of  consumption,  while  Williams  and  Fagge  had 
little  doubt  of  it.  Lately  Dr  Isambard  Owen,  of  St  George's  Hospital, 
found  that,  among  the  phthisical  patients  attending  there,  50  per  cent, 
were,  on  their  own  showing,  excessive  drinkers,  while  only  33'5  per  cent, 
of  the  other  patients  confessed  to  habits  of  intemperance ;  or,  put  in  an- 
other way,  of  100  non-consumptive  patients,  41-5  professed  to  be  tem- 
perate ;  of  100  consumptives,  only  23. 

It  must  be  remembered  that  drunkenness  goes  with  poverty,  exposure, 
and  unhealthy  living,  which  are  acknowledged  to  be  predisposing  causes  of 
bronchial  and  alveolar  catarrh,  and  so  of  phthisis.  Again,  most  of  the 
publicans,  barmen,  and  other  intemperate  classes  who  consult  a  "  chest 
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doctor  "  ^Yill  be  subject  to  disease  of  the  chest.  Is  jihthisis  less  common  in 
Italy  than  in  Great  Britain,  in  Constantinople  than  in  Glasgow?  Are  total 
abstainers  more  exempt  from  consumption  than  temperate  persons?  And 
do  intemperate  persons  recover  from  phthisis?  These  are  cjuestions  not 
yet  answered. 

It  has  often  been  supposed  that  phthisis  in  drunkards  is  usually  chronic 
and  fibrous  rather  than  caseous  and  acute.  Huss  of  Stockholm  put  forth 
this  opinion  about  1850,  and  it  has  derived  support  from  the  fact  that 
alcohol  causes  a  growth  of  interstitial  fibrous  tissue  in  the  liver,  and  pro- 
bably in  the  kidneys.  But  it  is  certain  that  acute  forms  of  phthisis,  with 
tuberculous  peritonitis,  are  often  seen  associated  with  hepatic  cirrhosis; 
and  "  fibroid  phthisis  "  is  only  the  extreme  result  of  what  almost  every  case 
of  phthisis  shows  in  some  degree,  a  power  of  repair  by  cicatrisation,  adhe- 
sions, and  fibrous  thickening. 

Diabetes  is  a  frequent  cause  of  phthisis,  Avliich.  is  usually  of  an  acute 
type  (vol.  i,  p.  446). 

Syphilis  is  sometimes  followed  by  the  development  of  a  destructive  dis- 
ease of  the  lung,  which  on  post-mortem  examination  is  found  to  be  typicallv 
tuberculous.  Dr  Fagge  recorded  thii'teen  cases  of  this  kind  at  Guy's  Hos- 
pital betM-een  the  years  1863  and  1873.  But  this  is  not  beyond  the  chance 
coincidence  of  two  diseases  so  common  as  lues  and  phthisis.  Moreover, 
among  syphilitic  patients,  especially  in  hospital  practice,  many  are  intem- 
perate, destitute,  and  every  way  careless  of  their  health.  The  striking 
action  of  antisyphilitic  remedies  in  relieving  certain  cases  of  supposed 
phthisis  is  explained  by  recognising  a  syphilitic  disease  of  the  lungs  capable 
of  simulating  phthisis,  but  pathologically  distinct.  This  disease,  as  distinct 
from  true  or  tuberculous  phthisis  occurring  in  a  syphilitic  subject,  has  been 
described  in  the  chapter  on  chronic  inflammations  of  the  lung  {supra, 
p.  31). 

The  following  conditions  affect  the  lungs  directly,  and  act  as  predis- 
posing causes  of  phthisis  by  producing  precedent  catarrh. 

1.  Inhalation  of  dust. — Ramazzini,  in  his  work,  '  De  Morbis  Artificuni,' 
published  in  1703,  seems  to  have  been  the  first  to  point  out  that  certain 
classes  of  workmen  are  liable  to  have  their  lungs  injuriously  affected  by 
dust  given  off  by  the  materials  in  which  they  work.  Of  late  years  the 
question  has  been  thoroughly  studied,  both  in  England  and  in  Gei-many,  by 
Peacock,  Greenhow,  and  Arlidge,  by  Hirt,  Albi-echt,  Baumlei-,  and  Zenker, 
who  named  the  chronic  disease  due  to  this  cause  Pneumonoconiosis  {kovis, 
dust).  The  nature  of  the  mischief  set  up  by  breathing  dust  may  be  a  mere 
catarrh  of  the  trachea  and  bronchial  tubes,  leading  to  chronic  cough  and 
emphysema,  and  perhaps  proving  fatal  by  dilatation  of  the  right  side  of  the 
heart  and  dropsy.  But  in  many  instances  there  is  consolidation  of  the 
lung,  which,  may  lead  to  the  formation  of  cavities,  and  spread  from  apex  to 
base,  as  in  other  cases  of  phthisis ;  so  that  it  has  been  called  "  miner's,'' 
"  weaver's,"  and  "  knifegrinder's  consumption." 

As  a  rule  cases  of  pneumonoconiosis  advance  slowly  to  a  fatal  termination 
in  the  fibrous  form  of  phthisis.  But  cases  of  caseous  softening  are  far 
from  rare,  and  characteristic  tubercles  the  size  of  a  millet-seed  or  a  pea, 
opaque  and  yellow,  occur  in  the  lungs  of  miners,  potters,  or  stone-masons. 
Anatomically  the  chronic  broncho-pneumonia  of  grinders  and  potters  cannot 
be  separated  from  chronic  phthisis ;  and  the  presence  of  Koch's  bacilli 
has  conclusively  confirmed  the  true  nature  of  pneumonoconiosis. 
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The  materials  wliicli  give  off  dust  that  may  lead  to  phthisis  are  of 
■various  kinds.    They  may  be  classified  as  foUoAvs. 

Farticlts  of  carbon. — As  far  back  as  1813  Pearson,  in  the  '  Philoso- 
phical Transactions,'  threw  out  the  suggestion  that  the  black  discoloration 
■of  the  lungs  and  of  the  bronchial  glands,  which  is  found  in  most  adults,  but 
not  in  children,  consists  of  particles  of  carbon  "  introduced  Avith  the  air  in 
breathing,"  and  originally  "  derived  from  the  combustion  of  coal,  Avood,  and 
■other  inflammable  materials."  A  similar  opinion  was  expressed  by  Laennec. 
In  1831  Dr  Gregory  recorded  the  case  of  a  labourer  in  the  coal  mines  of 
Dalkeith ;  both  lungs  were  throughout  of  a  uniform  coal-blaok  colour,  and 
yielded,  Avhen  Avashed,  a  dark  matter,  Avhicli  Avas  found  by  Dr  Christison  to 
resist  the  action  of  concentrated  nitric  acid  and  of  chlorine,  and  to  yield 
by  distillation  products  just  like  those  Avliich  result  from  the  distillation  of 
coal.  The  conclusion  seemed  irresistible  that  the  organs  had  been  dis- 
colom-ed  by  the  penetration  of  coal-dust  from  Avithout.  "  Spurious  melano- 
sis," therefore,  and  Anthracosis,  proposed  by  Stratton  in  1837,  Avere  the 
terms  applied  to  this  condition  of  the  lungs.  Hasse  in  IS'll,  and  Virchow 
in  1847,  gave  reasons  for  doubting  this  explanation,  and  ascribed  the  pig- 
mentation to  a  pathological  deposit  of  granules  derived  from  the  blood.* 
In  1860,  hoAvever,  the  following  case  Avas  recorded  by  Traube. 

The  patient  was  a  man  who  for  about  twelve  years  had  been  engaged  in  loading  and 
unloading  wood-charcoal.  He  liad  long  been  accustomed  to  expectorate  a  black  substance, 
and  when  he  died  his  lungs  were  found  to  be  almost  everywhere  of  a  black  colour,  yielding 
to  pressure  a  black  frothy  fluid  which  stained  the  fingers  like  thin  Indian  ink.  Hoth  in 
the  sputa,  and  in  the  pulmonary  tissue,  there  were  found  minute  foreign  bodies  of  irregular 
form,  with  pointed  processes.  Thiit  these  were  fragments  of  A\'ood-cliarcoal  was  evident, 
not  only  from  a  comparison  with  particles  of  the  charco<il  brought  from  the  place  where 
the  man  had  worked,  but  also  from  the  fact  that  some  of  them  showed  the  circular  discs 
■characteristic  of  the  woody  fibres  of  Coiiifcra}. 

A  second  similar  case  came  before  Traube  a  fcAV  jenrs  later,  and  in  1866 
Virchow  recanted  his  former  vicAVS,  and  Eindfleisch  admitted  that  "  anthra- 
■cosis  "  denotes  the  true  nature  of  the  disease. 

In  describing  a  specimen  of  "  miner's  lung  "  Avhicli  had  been  sent  to  liim 
from  Scotland  ('  Edinburgh  Medical  Journal  '  for  1858),  Virchow  stated 
that  scarcely  any  of  the  black  matter  Avas  found  in  the  interior  of  the 
alveoli ;  and  in  their  Avails  it  lay  not  beneath  the  endothelium,  but  between 
the  elastic  fibres  and  the  connective  tissue.  It  Avas  still  more  abundant  in 
the  interlobular  and  peribronchial  fibrous  tracts,  and  beneath  the  pul- 
monaiy  pleura.  This  account  has  been  often  confirmed  since.  The  par- 
ticles of  carbon  may  be  present  in  the  costal  and  diaphragmatic  pleura,  as 
well  as  in  the  bronchial  glands ;  and  at  Guy's  Hospital  Ave  once  found  some 
of  it  free  in  the  upper  and  back  part  of  the  pericardial  space,  close  to  an 
intensely  black  gland  that  lay  just  outside.* 

*  Virchow'a  difficnlty  in  believing  that  these  granules  were  brought  in  from  the  air  is 
explained  by  our  present  knowledge  that  leucocytes  are  capable  of  taking  particles  of 
foreign  materials  into  their  substance,  and  that  animal  membranes  are  permeable.  The 
distribution  of  inhaled  particles  of  dust  was  studied  experimentally  by  von  Jus,  in  the 
'Arch.  f.  exp.  Pathologie'  for  1876.  He  injected  cinnabar  into  the  air-passages  of  dogs, 
and  found  that  the  particles  were  rapidly  taken  up  by  altered  leucocytes  (phagocytes),  so 
that  five  days  later  scarcely  any  pigment  was  left  in  the  pulmonary  alveoli ;  within  six 
hours  some  of  it  reached  the  bronchial  glands,  being  first  deposited  in  their  cortical  layer, 
but  ultimately  reaching  their  medulla:  much,  however,  remained  in  the  lungs,  being 
accumulated  in  the  connective  tissue,  between  the  lobules,  round  the  vessels  and  the  tubes, 
and  beneatli  the  pleura.  In  other  words,  von  Jus  found  that  its  distribution  corresponded 
precisely  with  what  luid  been  described  by  Virchow  in  the  case  of  the  miner's  lung. 
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The  phthisis  of  anthracosis  is  marked  by  a  special  symptom,  the  "  black 

rUe"  D   r  r  '''''  ^  miner  L'ceas^ed  to  fo  o. 

his  tiade.  Dr  Greenhow  showed  to  the  Pathological  Society  in  1869  the 
kmgs  of  a  colher  who  about  ten  days  before  his  death,  suddenly  spat  up 
matter  closely  resembhng  black  paint,  and  continued  to  expectorate  four  or 
hve  ounces  daily  until  he  died ;  in  the  right  lung  there  was  a  large  irregular 
cavity,  containing  a  quantity  of  black  pulpy  residue  * 

Sputa,  however,  may  be  black  mthout  there  being  any  lesion  of  the 
pulmonary  tissue  but  anthracosis;  hemoptysis  or  the  detection  of  elastic 
tis^sue  or  of  bacilli  m  the  sputum  is  needful  to  prove  that  phthisis  is  pre^ 

Oxide  of  W.-In  1864  Friedreich  asked  why,  if  the  black  lungs  and 
bronchial  glands  of  coal-mmers  are  due  to  inhaled  carbon,  the  workers  in 
red  sandstone  quarries  should  not  have  their  lungs  reddened  by  the  dust. 
Now,  Zenker  had  at  that  time  in  his  possession  the  lungs  of  a  woman  who- 
for  seven  yeai^  before  her  death,  was  making  the  little  paper  books  in  which, 
gold-leaf  IS  laid.    The  paper  has  to  be  coloured  red  with  peroxide  of  iron, 
rubbed  m  with  a  piece  of  felt.     The  occupation  is  a  very  dusty  one 
and  the  woman  s    ungs  were  found  after  death  to  be  throughout  of  i 
bright  brick-red  colour,  so  that  their  cut  surface  looked  just  as  if  it  had. 
been  daubed  over  with  red  paint.    The  microscope  showed  that  granules- 
ot  oxide  of  iron  were  present,  beneath  the  pleura,  in  the  interlobular  fibroid 
septa,  m  the  peribronchial  sheaths,  in  the  walls  of  the  alveoli,  and  even  in 
leucocytes  occupying  their  interior.    In  the  twentieth  volume   of  the- 
Pathological  Transactions'  there  is  a  coloured  drawing,  taken  from  * 
specunen  m  the  possession  of  Dr  Wilson  Fox;  the  tint  is  much  browner" 
than  m  Zenker  s  drawings  published  in  the  '  Deutsches  Archiv '  two  years- 
7    iII'a  S""?^!'  proposed  to  name  the  affection  Siderosis  (^/V-'  =  iron). 

In  1874,  Merkel.  m  Ziemssen's  Handbuch,'  was  able  to  refer  to  seven  other 
cases,  one  of  which  followed  the  use  of  red  oxide  of  iron  for  polishing  glass. 

He  had  also  met  with  two  instances  in  which  the  lungs  were  blackened  by^ 

the  black  oxide  of  iron,  and  one  in  which  ferric  phosphate  was  present; 

thei-e  was  no  difficulty  in  detecting  the  iron  in  the  sputa  by  hydrochloric 

acid  and  lerrocyanide  of  potassium. 

Silica  and  alumina.— has  long  been  known  that  workmen  whose 

occupations  expose  them  to  siliceous  or  argiUaceous  dust  are  prone  to  die  of 

phthisis.    Much  information  with  regard  to  the  excessive  mortality  from. 

this  cause  m  certain  districts  of  England  is  contained  in  a  paper  bv  Green- 

,  ^^'^^  P"^^  Council,'  published  in. 

labl.  Merkel  proposed  to  term  the  resulting  disease  of  the  luno-s  ChaU- 
cosis  {x'^X^i  =  gravel).  The  presence  of  silica  in  the  pulmonary  tissue 
seems  to  have  been  first  detected  by  Peacock  and  bv  Greenhow.  Kussmaul 
showed  (in  vol.  u  of  the  '  Deutsches  Archiv ')  that  this  substance  is  present 
in  greater  or  less  quantity  in  the  lungs  of  all  persons  (though  not  in  those  of 
a  f^tus),  having  doubtless  been  derived  from  the  dust  of  the  streets  and 
roads  blown  u]3  by  the  wind.  In  a  railway  signalman,  stationed  in  a  ven- 
sandy  district,  Memel  found  that  silica  actuaUy  formed  as  much  as  18-2  per 
cent,  of  the  ash  of  the  lungs  after  incineration  :  even  in  a  stonecutter  who 
died  of  phthisis,  and  whose  lungs  were  analysed  by  Kussmaul.  the  amount 
was  not  greater  than  24-7  per  cent,  of  the  ash.  Under  the  microscope  the 
particles  of  silica  may  be  seen  as  bright  bodies  of  round  or  angular  shape. 

^^""^"^  ^^'"'^^  '""^^'-'^""^  pueuuionoconiosis  h.  the 
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Stonemasons,  lithographers,  and  millstone  makers  suffer  from  this  cause. 
Still  more  fatal  is  the  grinding  and  polishing  of  steel  instruments — from 
scythes  to  needles- — -such  as  is  carried  on  in  Sheffield  and  Birmingham. 
Whether  the  exact  nature  of  the  work  be  needle-pointing  or  fork-gi-inding, 
or  the  sharpening  of  fish-hooks,  the  result  differs  but  little ;  a  large 
number  of  the  men  die  prematurely,  some  between  twenty  and  thirty,  and 
more  between  thirty  and  forty :  very  few  survive  the  age  of  forty  without 
suffering  more  or  less  from  pulmonary  symptoms.  This  has  been  long 
known  at  Sheffield  as  "  grinder's  rot."  What  is  termed  "  dry-grinding  "  is 
much  more  injurious  than  "wet-grinding;"  for  in  wet-grinding  the  wheel, 
as  it  revolves,  dips  into  water  and  dejDosits  a  large  part 'of  the  dust.  But 
even  wet-grinders  are  exposed  to  dust  in  "  hacking  "  their  grindstones,  which 
genei-ally  has  to  be  done  every  day. 

Potters,  again,  are  exceedingly  apt  to  be  attacked  with  phthisis ;  "  flat- 
pressers  "  suffer  more  than  "  hollow-pressers ; "  but  the  worst  off  of  all  are 
"  china-scourers,"  whose  business  is  to  rub  off  the  loose  flint  powder  from 
the  china  with  sand-paper,  after  it  has  been  baked.  Another  dangerous 
occupation  is  pearl-shell  cutting. 

By  the  use  of  respirators,  and  by  other  preventive  means,  the  mortality 
in  these  trades  has  of  late  yeai's  been  greatly  reduced. 

Similar  injury  may  result  from  the  inhalation  of  vegetable  matters  in 
the  carding  of  cotton,  and  the  hackling  of  flax.  In  two  men  who  had 
worked  in  a  tobacco  factory,  Zenker  found  "  brown  spots  in  the  lungs  and 
in  the  bronchial  glands,  evidently  due  to  the  deposition  of  powdered 
tobacco." 

According  to  Hirt's  tables  of  mortality  from  phthisis  in  various  trades 
in  Germany  (quoted  by  Dr  Kansome)  the  highest  death-rate  is  among  flint- 
workers  and  filecutters,  then  come  grinders  and  stonecutters,  next  brush- 
makers,  and  then  cigar-makers  and  glasscutters. 

Pathology  of  pneumonoconiosis. — It  is  clear  that  foreign  particles  of 
various  kinds  may  find  their  way  into  the  lungs,  may  be  deposited  in  the 
pulmonary  tissue,  and  may  either  remain  there  or  be  ultimately  transported 
to  the  bronchial  glands.  In  many  cases  they  remain  innocuous,  but  when 
msoluble  and  gritty,  they  cause  a  bronchial  catarrh  which  invites  infection 
by  the  tubercle  bacilli. 

Whatever  may  be  the  nature  of  the  irritant,  the  resulting  affection  of 
■  the  lungs  shows  the  same  characters.  Greenhow  in  1865-70  exhibited  to  the 
Pathological  Society  the  lungs  of  a  collier,  a  copper-miner,  a  razor-grinder, 
;  a  stone-worker,  a  potter,  a  flax-dresser,  and  a  pearl-shell  cutter ;  and  the 
identity  of  the  anatomical  affection  pointed  to  a  common  pathological  pro- 
'  cess.  That  this  process  is  tuberculous  is  shown  by  its  beginning  in  the 
'  upper  lobe,  and  by  the  constant  presence  of  the  bacillus  of  phthisis. 

2.  Cold  and  wet.—A.  firmly  rooted  belief  is  that  consumption  is  often 
I  the  result  of  accidental  causes,  such  as  getting  chilled  by  remaining  in  wet 
i  clothes,  exposure  to  a  draught  when  heated  in  dancing,  or  sleeping  in  damp 
•  sheets,  and  generally — a  neglected  cold. 

That  cataiyh  is  apt  to  lead  to  phthisis  is  shown  by  the  frequency  with 
'Which,  in  children,  pulmonary  tuberculosis  follows  whooping-cough  or 
;  measles.  But  the  same  liability  is  not  shown  by  persons  subject  to  chronic 
i  bronchitis.  The  specific  seed  of  phthisis  finds  its  entrance  in  the  soil  of  the 
I  bronchioles  and  alveoli,  and  hence  is  apt  to  follow  the  broncho-pneumonia  or 
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pulmonary  catarrli  set  up  by  the  irritation  of  dust  and  other  foreign  bodies, 
or  the  lobuhxr  changes  which  follow  measles. 

In  more  than  one  instance  Dr  Fagge  found  consumption  distinctly  trace- 
able to  moving  into  a  damp  house,  the  patient  having  been  quite  well 
before. 

It  is  probable  that  some  of  the  cases  of  this  kind,  however,  as  of  those 
to  be  next  mentioned,  are  due  not  to  damp  and  cold  houses  or  soil,  but  to 
direct  contagion  from  tubercle  bacilli  persisting  as  saprophytes  in  the 
soil,  or  in  the  corners  of  ill-kept  houses. 

3.  Damp  soil. — Increased  liability  to  attacks  of  pulmonary  catarrh 
seems  to  account  for  the  influence  of  damp  and  ill-drained  localities  on  the 
frequency  of  phthisis.  In  1862  Dr  H.  I.  Bowditch,  of  Boston,  in  addressing 
the  Massachusetts  Medical  Society,  brought  forward  evidence  which  led  him 
to  believe  that,  in  that  State,  consumption  prevails  most  on  a  damp  soil, 
and  seldom  occurs  where  the  soil  is  dry.  This  evidence  consisted  chiefly  of 
the  replies  of  medical  men  living  in  183  townships  to  inquiries  as  to  the 
frequency  of  phthisis,  and  as  to  the  moisture  or  dryness  of  the  localities. 

Still  more  important  is  a  body  of  facts  collected  in  England  by  Sir 
George  Buchanan  during  the  years  1865  and  1867,  and  published  in  Mr 
Simon's  ninth  and  tenth,  reports  to  the  Privy  Council.  The  inquiry  began 
in  a  tour  of  inspection  made  for  the  purpose  of  ascertaining  the  results  of 
sanitary  works  that  had  been  carried  out  in  twenty-five  towns,  containing  an 
aggregate  population  of  606,186.  It  was  found  that  there  had  been  a  great 
diminution  in  the  total  death-rate,  and  that  the  prevalence  of  enteric  fever 
had  become  much  less,  especially  where  a  good  water-supply  had  taken  the 
place  of  a  bad  one,  and  where  efiicient  drainage  had  displaced  cesspools  or 
middens.  The  number  of  cases  of  phthisis  had  also  markedly  diminished ; 
and  this  coincided  with  drying  the  ground  by  drainage  of  the  subsoil. 

The  following  table  shows  the  amount  of  change  in  the  death-rate  from 
phthisis  in  twenty-four  of  the  towns  visited.  Two  examples  are  given  in 
detail  as  follows. 

In  1851  Mr  Eammell  had  reported  of  Salisbury  as  follows:— "Numerous  streams  of 
water,  supplied  by  the  Avon,  run  through  most  of  the  streets.  .  .  .  The  soil  is  of  a  porous 
gravel,  containing  everywhere  a  great  deal  of  water,  which  rises  to  within  a  short  distance 
of  the  surface.  There  have  been  several  instances  of  the  cathedral  being  flooded  by  the 
water  of  the  subsoil.  The  foundations  of  the  houses  are  almost  without  exception  damp." 
The  water  supply  is  from  wells  "dug  about  eight  or  ten  feet  deep,  the  water  rising  to 
within  three  or  four  feet  of  the  surface."  Mr  Middleton  had  drawn  public  attention  to 
the  same  point  in  his  address  to  the  British  Association  in  1864.  Apart  from  tlie  bad 
system  of  drainage  which  the  canals  of  Salisbury  were  m:idc  to  serve,  be  clearly  showed 
that  they  were  also  injurious  by  keeping  the  subsoil  constantly  damp.f  In  1853  efficient 
drainage  works  were  begun  in  Salisbury,  and  they  were  completed  in  1855.  In  1865  Dr 
Buchanan  writes  as  f  ollows :— "  The  subsoil  is  now  dry,  and  cellars  of  considerable  depth 
can  now  be  made  in  different  parts  of  the  town,  which  do  not  become  flooded  at  any  time. 
On  an  average  the  subsoil  water  has  been  lowered  four  or  five  feet  all  over  the  city.  The 
cathedral  has  never  been  flooded  since  the  drainage  works.  As  is  shown  in  the  table,  the 
annual  death-rate  from  phthisis  fell  in  Salisbury  from  44i  per  10,000  in  1844-52,  to  223 
per  10,000  in  1857-64."    ("  Benefits  of  Sanitary  Reform  at  Salisbury,"  1865.) 

Of  another  town, Banbury, Mr  Rammell  had  reported  in  1850  in  the  following  terms:— 
"  The  drains  are  not  at  all  at  a  sufficient  depth  to  drain  the  cellars  of  the  houses.  In  the 
principal  streets  of  the  town  water  is  raised  from  the  cellars  into  the  drain  by  buckets,  and 
creates  a  nuisance."  Sanitary  operations  were  begun  there  in  1854.  "At  present,  says 
Dr  Buchanan,  writing  in  1865,  "  the  sewers  and  drains  all  act  efficiently.  .  .  .  Many  of 
the  wells  of  the  town  have  been  dried  by  the  sewers."  As  appears  from  the  table,  the 
phthisis  death-rate  for  10,000  has  declined  from  26§  in  1845-53  to  15f  in  1857-64. 
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Town. 


Salisbury 
Ely  . 
Kugby 
Banbury 
Worthing 
Macclesfield 
Leicester 
Newport 
Cheltenham 
Bristol 
Dover . 
Warwick 
Cardiff 
Merthyr 
Stratford 
Penzance 
Brynmawr 
Morpeth 
Chelmsford . 
Penrith 
Ashby 
Carlisle 
Alnwick 


Previous  death- 
rate  per  10,000 
from  plitliisis. 


44i- 

32 

28§ 

26f 

30k 

51k 

43^ 

37 

33k 

26i 

40 

34J 

38k 

261 

30f 

28i 

30i 

32i 

39^ 

2bi 

32 

28i- 


Degree  of  clitmze  in  deatli-rate 
from  phthisis. 


In  totiil 
population 


-49  p.  c, 

—  47  p.  c, 
-43  p.  c. 

—  41  p.  c, 
-36  p.  c, 

—  31  p.  c, 

—  32  p.  c, 
-32  p.  c, 

—  26  p.  a. 
-22  p.  c 
-20  p.  c, 
-19  p.  c, 
-17  p.  c, 
-11  p 

—  Ip, 

—  5p, 
+  6p 

—  8p,  c 
0 

—  5  p.  c 
+ 19  p.  c 
+ 10  p.  c 
+  20  p.  c 


111  females  lie- 
tn  eeu  13  and  56. 


? 

-48  p.  c. 
-36  p.  c, 

—  41  p.  c, 

—  22  p.  c, 

—  16  p.  c 
-13  p.  c 

—  25  p.  c, 
-18  p.  c 
-18p.  c 
-10  p.  e 

? 

-12  p.  c 

—  4  p.  c 
0 

—  Bp.c 
+  12  p.  c 
+ 11  p.  c 
+  27p.  c 
- 10  p.  c 
+ 11  p.  c 
+  36p.  c 


Influence  of  sewage  works  on 

BUllSOil. 


Much  drying. 

Much  drying. 

Some  drying. 

Much  drying. 

Some  drying. 

Much  drying. 

Drying. 

Local  drying. 

Some  drying. 

Some  drying. 

Local  drying. 

Some  drying. 

Much  drying. 

Some  recent  drying. 

Some  local  drying. 

No  change. 

No  notable  change. 

No  change. 

Slight  drying. 

No  cliange. 

Some  drying. 

Drying  (with  local  defects) 

No  drying. 


In  1867  Buchanan  was  directed  by  the  Privy  Council  to  make  a  special 
investigation  in  Surrey,  Kent,  and  Sussex,  to  see  whether  any  relation  could 

•  be  traced  between  the  prevalence  of  consumption  in  these  counties  and  the 
moisture  of  the  soil. 

He  pointed  out  that  where  the  soil  is  pervious,  its  being  moist  or  dry 
must  depend  entirely  upon  Avhether  the  water  which  reaches  and  sinks  into 
it  can  escape  from  beneath.    It  is  no  advantage  for  a  place  to  be  situated 

■  on  gravel  if  the  subsoil  water  cannot  get  away. 

As  a  rule,  one  may  say  that  a  permeable  district  Avill  be  dry  if  it  lies 
high  in  relation  to  the  places  round  it,  damp  if  it  lies  low.  On  the  other 
hand,  among  impervious  soils,  the  question  of  dryness  or  moisture  is  almost 
entirely  one  of  the  inclination  of  the  surface.    Even  among  clays  there  is 

•  a  great  difference  in  dampness,  according  to  the  flat  or  sloping  character  of 

■  the  ground. 

Buchanan  further  made  a  comparison  between  retentive  and  pervious 
.-soils  with  regard  to  the  prevalence  of  phthisis  in  a  limited  area,  which  in 
part  is  formed  by  the  Weald  clay,  in  part  by  the  Hastings  beds  of  mixed 
:  sands  and  clays. 

In  the  following  table,  the  districts  are  arranged  in  order  of  the  death- 
rate  from  phthisis,  those  being  placed  highest  in  which  it  is  least.  Where 
there  are  gravels  over  the  Weald  clay  the  figure  is  divided  between  the  last 
two  columns. 
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/— <—  

rercentage  of  population  resident  on 
— —  ' 

j      Total  on 

J^istrict 

1    (in  order  of  phtliisis  death-rate). 

llitflier  beds, 
mostly  Lower 
Greensund. 

Weald  clays. 

Hastings  lieds. 

Sands 
+half 
gravel 

over 
Weald 

clay. 

'  Clays 
+  half 
gravel 
over 
Weald 
clay. 

! 

1  _  . 

Sands. 

Clays. 

With 
gravel. 

Without 
gravel. 

Sands. 

Clays. 

1 

Hastings     .       .       .  . 
Cranbrook  .       .       .  . 
f  East  Grinstead  . 
1  [  Timbridge  .... 

I  r  Hambleton  .... 

II  Battle. 

[Rye  

Maidstone  . 
[Cuckfield  . 

Uckfield      .       .       .  . 
J  Hailsbam  .... 
\  Ticehurst  .... 

Tenterden   .       .       .  . 

Horsham  .... 

Petworfch  .... 

49 

43 
21 

30 

1 

4 
1 
1 

i 

24 
20 

45 

... 

"g 

12 

11 
25 
1 
34 

29 
56 
70 

9r, 
84 
82 
64 

80 
79 

48 
82 
61 
67 
42 
44 

5 
U 
6 

4 

20 
17 

5 
17 

4 
33 
29 

95 
84 
82 
76 
59 
80 
79 
66 
69 
82 
61 
67 
42 
44 
30 

5 

16  ' 

18 

24 

41 

20 

21  ! 
24 

31  1 

18 

38 

33  ! 
58 
56 
70 

Still  more  striking,  perhaps,  are  certain  comparisons  between  particular 
sets  of  districts  which  differ— if  pervious,  in  being  high-lying  or  low-lying  ■ 
respectively ;  if  impervious,  in  being  sloping  or  flat. 

(1)  As  between  high-lying  and  low-lying  pervious  soils,  a  contrast  is  . 
afforded  by  the  chalk  districts.  No  soil  is  drier  than  chalk  at  a  good  eleva- 
tion ;  there  are  no  streams,  for  Avater  cannot  be  reached  by  ordinary  wells. 
In  many  districts,  however,  the  bulk  of  the  population  who  live  on  chalk 
occupy  valleys  with  the  water-line  in  the  chalk  not  far  below  their  houses ; 
and  in  the  south  of  Sussex  a  large  part  of  the  area  reckoned  as  chalk  is  a 
damp  plain  on  the  sea  level.  The  death-rate  for  phthisis  at  North  Ayles- 
ford  and  Dover  (both  of  which  lie  high)  was  289  and  296  respectively; 
while  those  for  Worthing,  Lewes,  and  Westbourne  (all  of  which  lie  low) 
were  419,  426,  and  498. 

(2)  As  between  sloping  and  flat  impervious  soils,  a  striking  contrast  is 
presented  by  the  London  clay  and  the  Weald  clay.  The  foi-mer  is  disposed  \ 
in  long  slopes  or  hills ;  the  latter  undulating,  or  level  ground.  The  former 
is  covered  over  large  areas  by  gravel  to  many  feet  in  thickness ;  the  latter 
has  only  very  level  gravels,  and  these  are  seldom  thick.  The  former  gene- 
rally has  the  direction  of  drainage  away  from  it;  the  latter  is  bounded  to 
the  north  and  south  by  higher  grounds,  so  that  other  beds  drain  into  it. 
Accordingly  the  London  clay  is  commonly  much  less  wet  than  the  Weald 
clay.  The  difference  between  the  two  formations  in  respect  of  their  phthisis 
death-rate,  Buchanan  found  unmistaltable.  All  districts  with  even  a  third 
of  their  population  on  Weald  clay  had  a  high  mortality  from  phthisis, 
whereas  a  district  might  include  much  London  clay  with  no  such  death-rate. 

It  is  right  to  mention  that  Dr  Kelly,  the  Medical  Officer  of  Health  for  East  Sussex,  . 
has  since  expressed  doubts  of  there  being  any  intimate  relation  between  dampness  of  the  soil 
and  phthisis".  He  finds  that  in  the  years  1861-70  the  order  in  which  the  several  districts 
have  to  be  placed  in  regard  to  their  death-rates  from  phthisis  is  difl'erenfc  from  that  given 
by  Buchanan ;  he  remarks  that  consumption  seems  most  common  in  places  which  are  bleak 
and  exposed  As  well  as  damp;  mid  he  insists  on  the  fiict  that  in  West  Sussex  (as  indeed 
throughout  England  and  Wales)  there  has  of  late  years  been  a  great  decrease  in  the 
mortality  from  consumption,  although  there  has  been  no  change  in  the  drainage.  Dr  Kelly 
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is  inclined  to  attribute  the  decreased  death-rate  of  phthisis  mainly  to  the  progress  which 
has  taken  phtce  in  the  condition  of  the  rnral  population. 

Hirsch  also  doubts  tlie  direct  effect  of  good  draining,  and  quotes  the  experience  of 
Berlin,  Dantzig,  and  Brunswick,  of  improved  drainage  being  followed  by  increased  death- 
rate  from  phthisis.* 

Apart  from  dampness  and  cold  as  causes  of  pulmonary  catarrh,  and  so 
indirectly  contributing  to  the  prevalence  of  phthisis,  it  has  been  supposed 
that  certain  winds  favour  it.  Dr  William  Gordon  (in  a  paper  read  before 
the  Koyal  Med.  and  Chir.  Society,  Oct.,  1900)  brought  forward  statistics  on 
this  point  fi'om  Devonshire ;  but  the  explanation,  if  the  facts  are  con- 
firmed, would  probably  lie  in  Dr  Cayley's  suggestion,  that  in  strong  south- 
west winds  people  shut  their  houses,  and  that  close  dwellings  favour  infec- 
tion. 

Experience  is  almost  unanimous  as  to  the  importance  of  placing  con- 
sumptive patients  in  places  protected  from  winds  blowing  from  any  quarter  ; 
but  windy  districts  are  of  changeable  temperature. 

The  analogy  of  tuberculous  affections  of  the  kidney  and  the  joints, 
would  lead  one  to  admit  that  direct  injury  to  the  chest  might  set  up 
phthisis.  But  analogy  is  an  uncertain  guide,  and  considering  how  common 
are  injuries  to  the  chest,  and  how  common  a  disease  is  phthisis,  instances 
of  a  connection  between  them  ought  to  be  more  frequent  if  it  existed. 

It  may  seem  unnecessary  to  discuss  predisposing  causes  at  such  length 
when  we  have  the  efl&cient  cause  of  phthisis  in  the  tubercle  bacillus.  But 
though  enterica  and  cholera  are  also  proved  to  be  contagious,  their  preval- 
ence depends  as  much  on  favouring  conditions  as  on  the  specific  microbe. 
In  the  case  of  tuberculosis  the  soil  is  so  impoi'tant,  and  the  seed,  though 
essential,  so  all-pervading,  that  the  conditions  we  have  been  discussing  are 
scarcely  less  important  now  than  before  Koch  made  his  great  discovery. 

02Jposing  -pathological  conditions. — Among  the  setiological  relations  of 
phthisis,  we  must  not  forget  certain  conditions  which  have  been,  or  still 
are,  supposed  to  be  antagonistic  to  its  development. 

That  one  of  these  is  malaria  is  not  generally  accepted,  although  Walshe 
brought  forward  some  evidence  in  point,  and  no  doubt  phthisis  is  rare  in 
malarial  regions  (p.  83). 

We  seldom  discover  together,  either  during  life  or  in  the  deadhouse, 
carcinoma  and  tuberculosis.  This  is  probably  due  to  the  facts  that  each  of 
these  diseases  is  usually  fatal,  and  that  one  of  them  chiefly  attacks  older, 
the  other  younger  persons.  Nine  or  ten  cases  occurred  at  Guy's  Hospital 
during  twenty  years,  in  which  the  lesions  of  phthisis  were  found  after  death 
in  patients  who  died  of  cancer  of  the  stomach,  uterus,  oesophagus,  or  some 
other  organ.  One  was  a  woman  aged  twenty-two,  another  a  man  aged 
twenty-four,  a  third  a  man  aged  thirty;  the  rest  were  older,  and  one  had 
reached  sixty-seven. 

Antagonism  between  phthisis  and  gout  has  also  been  generally  accepted, 
and  probably  not  without  reason.  Both  diseases  are  common  in  men  be- 
tween thirty-five  and  forty-five,  yet  cases  of  their  concurrence  in  the  same 
patient  are  rare.  That  gout  and  active  phthisis  may  coexist  is  proved  by 
three  cases  observed  during  life  and  recorded  in  the  '  Guy's  Hospital 
Reports '  for  1873  (vol.  xix,  p.  338),  while  in  a  fourth  patient  with  gouty 

*  See  on  this  subject,  and  the  fctiology  of  phthisis  generally,  the  Milroy  Lectures  before 
the  College  of  Physicians  by  Dr  Ransome,  in  March,  1890,  and  his  '  Essay  on  Tuberculosis,' 
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deposits  in  the  joints,  signs  of  old  phthisis  and  some  recent  clusters  of 
tubercles  were  discovered  in  both  lungs. 

It  appears  that  at  least  one  kind  of  valvular  disease  of  the  liecvrt  is  a 
hindrance  to  the  development  of  phthisis.  Mitral  stenosis  is  exceedingly 
common  m  young  persons,  and  it  often  does  not  affect  the  general  health 
for  several  years.  That  this  lesion  should  be  very  rarely  found  in  those 
who  die  of  consumption  is  therefore  remarkable.  Traube  could  not  re- 
member to  have  met  with  an  instance,  although  he  had  seen  several  cases  in 
which  those  with  regurgitant  disease  of  the  aortic  valves  developed  phthisis 
In  our  records  of  autopsies  at  Guy's  Hospital,  Dr  Fagge  could  only  find  four 
examples  in  twenty  years.* 

Contrary  to  Rokitansky's  opinion,  it  is  now  well  known  that  those  who 
have  congenital  nan-owing  of  the  right  sigmoid  orifice  are  veiy  apt  to  die  of 
tuberculous  disease  of  the  lungs.  Traube  saw  two  examples  of  this ;  and 
two  occurred  in  Dr  Fagge's  practice  at  Guy's  Hospital. 

Rokitansky  also  believed  that  pulmonary  emphysema  and  dilatation  of 
the  bronchial  tubes,  if  carried  far  enough  to  cause  venosity  of  the  blood 
and  cyanosis,  afford  protection  from  pulmonary  tuberculosis. 

Apart,  however,  from  the  crucial  instance  of  congenital  disease  of  the 
heart,  there  are  striking  exceptions  to  Rokitansky's  rule.  In  1864,  for 
example,  a  girl  of  seventeen  was  admitted  into  Guy's  Hospital  with  extreme 
dyspnoea  and  dropsy,  and  with  clubbing  of  the  fingers  and  toes.  The 
bronchial  tubes  were  found  widened  out  into  great  sinuous  passages,  so  that 
the  cut  surfaces  of  the  lungs  showed  hoUow  spaces  as  extensive  as  the 
remains  of  the  pulmonaiy  tissue.  Yet  there  were  scattered  yellow  tubercles, 
especially  in  the  left  lung,  spreading  from  the  apex  downwards.  In  1874  a 
woman,  aged  thirty,  died,  who  had  long  been  more  or  less  subject  to  cough, 
Avhich  for  nine  months  before  had  become  continuous.  There  was  extreme 
emphysema  of  the  bases  and  anterior  parts  of  the  lungs,  and  the  tubes 
contained  a  large  quantity  of  pus ;  but  both  lungs  also  showed  scattered 
grey  tubercles  and  patches  of  translucent  gi-ey  consolidation,  with  points, 
of  caseation  breaking  down  here  and  there  into  cavities. 

It  is,  however,  generally  believed  that  pulmonary  emjjhysema  is  un- 
favourable to  the  development  of  tubercle,  and  there  is  reason  to  believe 
that  this  is  the  fact.  Even  when  emphysema  supervenes  upon  primary 
phthisis  the  latter  disease  seems  to  be  checked  in  the  part  so  affected. 

The  supposed  immunity  of  humpbacks  from  phthisis  is  not  borne  out 
by  observation.  Angular  curvature  usually  depends  on  tuberculous  caries 
of  the  vertebrae,  and  is  frequently  followed  by  tuberculous  disease  of  the 
lungs  (see  a  paper  by  Dr  Fagge  in  the  '  Guy's  Reports  '  for  1874). 

Age  and  sex. — One  of  the  aphorisms  of  Hippocrates  is  that  phthisis  is 
most  frequent  between  the  ages  of  eighteen  and  thirty-five  (v.  9  and  viii,  7) 
but  that  it  is  a  disease  confined  to  young  adults  is  not  stated  by  the 
father  of  medicine,  and  is  far  from  true.  Phthisis  may  occur  at  all  periods 
of  life.  At  Guy's  Hospital  Dr  Fagge  found  little  if  any  diminution  in  the 
number  of  fatal  cases  for  each  quinquennial  period  up  to  the  age  of  forty- 
five  ;  several  occurred  in  persons  between  sixty  and  seventy,  and  two  at 
the  age  of  seventy-two.  At  Copenhagen  the  proportion  of  deaths  from 
phthisis  to  those  from  other  causes  increases  with  advancing  age,  and  the 

*  One  of  Dr  Moxon's  beautiful  drawinjjs  in  our  patliological  thentie  at  Guy's  Hospital 
shows  how  ill  tuberculous  inflammation  of  the  lungs  thrives  iu  cases  of  mitral  disease. 
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same  statistical  result  is  reported  from  Wiirzburg  and  other  parts  of  Ger- 
many. Statistics  of  Dr  C.  J.  B.  Williams's  patients  appear  to  show  that, 
other  things  being  equal,  the  duration  of  phthisis  increases  with  age,  and 
it  is  a  matter  of  general  observation  that  the  disease  in  children  runs  an 
acute  course,  while  senile  phthisis  is  usually  chronic.  This  would  bring  the 
average  age  at  which  it  begins  earlier  than  the  statement  of  ages  at  death 
indicates.  Moreover  it  is  probable  that  some  of  the  aged  patients  suc- 
cumbed to  a  recrudescence  of  a  disease  they  had  suffered  from  between 
eighteen  and  thirty-five,  as  in  the  case  quoted  above  (p.  62). 

The  period  at  which  appeared  the  first  decided  symptoms  of  what  after- 
wards developed  into  phthisis  was  found  by  Dr  Williams  to  be  distributed 
as  follows  among  1000  private  patients  : — 195  cases  at  an  age  below  twenty 
(of  these  only  13  under  ten),  667  between  twenty  and  forty  (and  of  these 
ilS  below  thirty),  94  between  forty  and  fifty,  30  between  fifty  and  sixty, 
and  in  14  cases  symptoms  only  began  at  an  age  above  sixty. 

More  men  than  women  die  of  consumption  in  the  hospitals  of  London, 
although  the  Registrar-General  puts  the  rates  of  males  to  females  in  the 
population  generally  as  3-77  to  4-13.  Of  Dr  Williams's  1000  cases  625  were 
males  and  375  females.  Among  the  out-patients  at  the  Brompton  Hos- 
pital Dr  Pollock  found  60-7  per  cent,  male,  and  39*3  per  cent,  female. 

Sir  Hugh  Beevor  has  drawn  attention  to  the  fact  that  the  mortality  from 
phthisis  in  England  and  Wales  is  equal  for  the  two  sexes  for  the  first  five 
years  of  life ;  and  then  becomes  greater  in  boys.  After  twenty  the  death- 
rate  is  higher  in  women,  but  from  the  climacteric  period  onwards  fewer 
women  than  men  die  of  phthisis  (' Medical  Magazine,'  1900,  p.  333). 

Incidence  on  sex  or  age  probably  depends  on  the  more  frequent  opera- 
tion, at  different  periods  of  life  and  in  one  sex  rather  than  the  other,  of 
various  predisposing  causes,  particularly  of  exposure  and  pulmonary  catarrh. 

In  adult  women  consumj^tion  shows  itself,  as  a  laile,  at  an  earlier  age 
than  in  men,  and  more  frequently  runs  a  rapid  course. 

Dr  Ransome  has  shown  that  in  large  towns  many  more  men  than  women 
die  from  consumption,  while  in  country  places  more  women  die  than  men 
(•'  Parkes  Weber  Essay,'  Table  iii,  p.  9),  and  he  believes  that  this  is  due  to 
men  working  in  crowded  factories,  shops,  and  offices,  \\4iile  Avomen  living 
in  the  country  stay  indoors  much  more  than  the  men. 

Distribution. — Phthisis  is  pandemic,  but  on  the  whole,  more  prevalent 
in  temperate  regions  than  in  those  Avhich  are  very  hot  or  very  cold.    It  is 
endemic  throughout  Europe,  and  is  most  abundant  in  large  cities,  particu- 
larly in  Paris  and  Vienna;  but  also  in  New  York  and  Philadelphia,  in 
Alexandria,  and  in  Melbourne.    It  is  probably  as  common  in  the  United 
States,  in  China,  and  in  Australia  as  in  England ;  but  is  less  so  in  the  East 
Indies  and  within  the  tropics  generally,  although  imported  cases  from 
Europe  are  unfavourably  influenced  by  a  hot  climate.    It  is  said  to  be 
very  common  at  Lima,  only  12°  south  of  the  line.    It  is  extremely  rare  in 
Iceland,  in  the  highlands  of  the  Andes,  in  New  Zealand,  and  in  some  oceanic- 
islands,  as  well  as  in  Syria,  Arabia,  and  Persia,  and  in  Upper  Egypt.    It  is. 
rare  in  swampy  and  malarious  regions,  as  was  first  pointed  out  in  1812  by 
Dr  Wells  (the  author  of  the  essay  on  '  Dew  '),  and  since  confirmed  by  Boudin 
and  many  other  observers.    No  quarter  of  the  globe,  and  no  race  of  men  is. 
known  to  be  completely  exempt  from  consumption.* 

*  See  Dr  Raiisomc's  second  lecture  ('Brit.  Med.  Journ.,'  March  8tli,  1890). 
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Phthisis  is  well  known  among  the  lower  animals,  particularly  the  Quadru- 
mana  and  the  Ruminants.  In  monkeys  the  frequency  of  tubercle  in  the 
spleen,  liver,  and  lymph-glands,  and  the  acute  course  in  the  lungs,  resemble 
phthisis  in  children ;  but  tuberculous  meningitis  is  rare.  Of  all  mammals 
rabbits  and  guinea-pigs  are  most  susceptible.  Pulmonary  tuberculosis  is 
common  among  birds,  chiefly  in  the  caseous  form,  with  abundance  of  Koch's 
bacillus.  It  is  very  rare  in  goats,  also  in  dogs,  cats,  and  other  carnivora, 
and  is  not  nearly  so  common  in  horses  as  in  cattle  (see  Mr  J.  B.  Sutton's 
remarks,  '  Path.  Trans.,'  vol.  xxxvi,  p.  546,  and  Dr  Creighton's  monograph 
on  '  Bovine  Tuberculosis  in  Man ; '  also  Dr  Campbell's  paper  in  the  '  Guy's 
Reports,'  xlviii,  pp.  20 — 26). 

« 

Prophylaxis. — It  is  doubtful  how  far  it  is  possible  to  guard  directly 
against  the  invasion  of  bacilli.  Suspected  milk  may  be  boiled  or  Pasteur- 
ised, tuberculous  cows  slaughtered,  crowded  rooms  may  be  ventilated,  and 
the  sputa  of  phthisical  patients  may  be  disinfected,  but  at  present  there  is 
want  of  proof  that  "  consumption  hospitals  "  are  dangerous,  or  that  the 
health  resorts  for  poitrinaires,  like  San  Remo  and  Davos,  are  more  un- 
healthy than  other  places.  It  seems  probable  that,  though  infective, 
phthisis  is  not  easily  caught,  except  under  special  circumstances — as  is 
the  case  with  two  other  infectious  diseases,  syphilis  and  enteric  fever. 

Since  it  is  now  established  that  phthisis  is  always  tuberculous,  i.  e.  is 
•due  to  infection  by  the  specific  bacillus  (vol.  i,  p.  368),  and  since  the  usual 
channel  of  infection  to  the  lungs  is  by  the  inspired  air,  we  ask  how  the 
infection  may  be  prevented.  The  access  of  the  bacilli  to  the  skin,  the 
tonsils,  the  intestinal  and  genito-urinary  mucous  membranes  may  be  gained 
by  food,  by  milk,  by  direct  contact,  or  in  other  ways  (cf.  supra,  pp.  65,  66) ; 
but  the  lungs  are  invaded — occasionally,  i^erhaps  by  mucus  ejected  from  a 
phthisical  patient  in  coughing,  but  as  a  rule — by  dried-up  sputa  which  are 
carried  about  in  the  dust  of  chambers. 

The  first  object,  therefore,  is  to  keep  phthisical  sputa  moist,  the  second 
to  render  them  innocuous  by  carbolic  acid  (phenol)  or  by  heat,*  and  the 
third  to  i^ersuade  patients  not  to  expectorate  except  in  a  spittoon  containing 
•an  antiseptic,  or  into  paper  or  rags  which  can  be  burnt.  In  a  free  country 
it  is  impossible  to  prevent  the  breach  of  rule,  except  by  the  pressure  of 
public  opinion,  and  we  must  hope  that  not  only  consumptives  but  others  will 
gradually  learn  to  give  up  the  practice  of  spitting  in  the  streets. 

On  the  other  hand,  there  is  no  reason  to  believe  that  the  tuberculous 
Taacilli  are  conveyed  by  the  breath,  or  that  phthisis  is  directly  contracted 
in  this  way,  except  in  the  most  exceptional  conditions. 

The  possibility  of  dried  sputa  being  conveyed  by  body-linen  or  bed- 
clothes, renders  it  desirable  to  disinfect  them  by  heat  after  removal.  It  does 
not  seem  established  that  the  contagion  of  phthisis  clings  to  houses  like  that 
of  erysipelas  or  plague,  though  some  cases  bear  out  the  possibility  ;  but  it  is 
most  desirable  that  dust  should  not  be  allowed  to  accumulate,  and  that  it 
should  never  be  disturbed  by  sweeping,  but  removed  by  wet  cloths  or  by 
washing  down. 

Indirect  but  most  important  prophylaxis  against  phthisis  is  afforded  by 

*  The  w  riter  many  years  ago  used  solution  of  corrosive  sublimate  to  receive  the  sputa 
of  phthisical  patients  in  bis  wards;  but  it  coagulates  the  surface  of  a  nnmniular  mass, 
and  leaves  the  interior  miaffected.    A  5  per  cent,  solution  of  phenol  is  nnich  better ;  but 
when  no  antiseptic  is  at  hand  if  the  spit  cup  always  contains  water  and  is  always  emptied 
-down  a  drain  the  danger  is  very  small. 
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€arly  surgical  treatment  of  tuberculous  disease  of  joints,  bones,  and  lymph- 
glands. 

The  hereditary  transmission  of  consumption  is  not  altogether  beyond 
the  scope  of  prophylaxis.  The  physician's  advice,  and  the  enlightened 
general  opinion  which  he  in  time  can  produce,  may  do  much  to  prevent  the 
inter-marriage  of  cousins  who  both  belong  to  a  phthisical  family,  and  to 
dissuade  from  marriage  those  in  whom  the  disease  has  already  appeared. 
If  a  mother  is  known  to  be  phthisical,  it  is  undesirable  for  her  to  suckle  her 
children. 

Those  Avho  come  of  a  consumptive  stock  should  live  on  a  dry  and  ele- 
vated soil.  The  rooms  in  which  they  live  or  sleep  or  work  should  be  airy 
.and  well  exposed  to  sunlight.  Their  food  should  be  nutritious  and  fatten- 
ing. They  should  spend  most  of  their  time  in  the  open  air,  and  avoid 
sedentary  occupations  ;  and  they  should  be  accustomed  to  exposure  to  the 
weather.  Cold  bathing  is  advisable,  provided  that  there  is  ahvays  a  good 
reaction  after  a  bath. 

Special  care  should  be  taken  during  convalescence  from  whooping-cough 
^nd  measles ;  and  the  recurrence  of  attacks  of  bronchial  catarrh  should  be 
sedulously  guarded  against.  The  habit  of  breathing  with  the  mouth  shut  is 
■an  effectual  preservative  from  most  of  the  chances  of  catarrh,  and  possibly 
may  make  bacillary  infection  more  dijSficult.  As  the  advilt  stage  of  life 
begins,  moderation  in  all  things  should  be  impressed  on  every  one  who  would 
■avoid  the  risk  of  phthisis.  Temptations  to  intemperance  and  to  dissipation 
must  be  resisted ;  but  often  the  tendency  of  those  who  have  a  phthisical 
predisposition  is  rather  to  asceticism  than  self-indulgence,  and  physically 
this  may  be  scarcely  less  harmful. 

The  son  of  a  phthisical  miner,  or  potter,  or  weaver  should  avoid  such 
kinds  of  work,  and  prefer  country  life  to  that  of  towns. 

The  steady  diminution  of  the  mortality  from  phthisis  Avhich  has  been 
■observed  in  England  (from  2567  jDer  million  in  1858,  to  154:1  per  million 
in  1888,  and  1307  in  1899),  and  also  in  New  England  (from  nearly  4  pro 
mille  in  1857  to  about  3  pro  mille  in  1883),  depends  probably  upon  better 
<3rainage  and  better  lodging ;  and,  if  so,  is  a  great  encouragement  to  pro- 
phylaxis in  these  directions.  In  an  interesting  series  of  maps  presented  to 
the  International  Congress  at  Berlin  in  1899,  the  mortality  in  the  British 
Isles  takes,  with  Italy  and  Norway,  the  lowest  rank- — Ireland  having  the 
largest,  Scotland  the  next,  and  England  the  smallest  figiu'e  ;  while  in  the 
•comparison  between  the  great  cities  of  Europe  the  highest  death-rate  from 
phthisis  is  in  Moscow,  St  Petersburg,  Vienna,  and  Paris  ;  then  in  Berlin, 
•and  last  in  London. 

The  same  favourable  result  is  more  fully  set  out  in  the  returns  of  the 
Begistrar-General  for  England  and  Wales  between  1838  (when  the  statistics 
'«re  first  available)  and  1894,  compiled  by  Dr  Ransome,  and  verified  by  Dr 
Tatham.  The  total  death-rate  from  phthisis  in  each  myriad  (10,000)  of  the 
population  has  fallen  in  these  fifty-seven  years  from  37  or  38  to  14  or  15, 
and  the  diminution  of  deaths  from  this  cause  has  been  steady  and  almost 
uniform,  the  only  important  check  being  from  1850,  when  it  had  fallen 
from  38  to  26,  to  1853,  when  it  had  risen  again  to  29.  It  is  remarkable 
that  the  returns  of  death  from  other  tuberculous  diseases  have  not  appre- 
ciably diminished — from  caries  and  chronic  synovitis,  lymphadenitis,  tabes 
mesenterica,  and  meningitis,  which  used  to  be  returned  under  the  head  of 
scrofula.  The  mortality  from  these  forms  of  tuberculosis  is  chiefly  con- 
VOL.  ir.  Q 
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fined  to  children.  Drs  Rausome  and  Tatham  give  the  death-rate  from 
phthisis  in  London  in  eleven  years  (from  1886,  when  the  population  was  a 
little  more  than  four  millions,  to  1896,  when  it  reached  nearly  four  and  a 
half  millions)  as  oscillating,  between  2  and  1*8  or  1-9  for  each  myriad 
between  1886  and  1893,  and  falling  below  1-8  to  1-7  between  1893  and 
1896.* 


Treatment. — We  have  at  present  no  means  of  directly  attacking  the 
bacilli  when  they  have  gained  lodgment  in  the  human  body,  nor  of  specifi- 
cally strengthening  the  organism — i.  e.  its  phagocytes — against  them.    It  is 
not  absm-d  to  hope  that  some  day  a  chemical  remedy  may  be  discovered, 
like  those  for  syphilis  or  for  ague ;  but  more  probably  we  may  look  for  the- 
discovery  of  some  antitoxin  like  that  which  is  useful  against  diphtheria. 
The  Carnivora  and  horses  are  almost  immune  against  tuberculous  infection,, 
and  their  sermn  has  been  tried  as  a  prophylactic,  but  without  success. 
Koch's  supposed  cure  for  tubercle,  the  so-called  Tuberculin,  was  of  uncertain, 
composition,  and  after  being  fully  tried  was  found  to  be  useless,  injurious, 
or  dangerous.    A  new  edition  of  the  remedy  has  since  been  put  forth 
(••'  Tuberculin  R."  1897),  but  the  results  so  far  have  not  been  encouraging,  and. 
those  who  remember  the  lamentable  events  which  foUoAved  the  International 
Congress  of  Medicine  in  1890  may  be  forgiven  if  they  look  with  distrust, 
upon  specific  remedies  from  the  same  source. t 

At  present  the  aim  of  rational  treatment  is  to  bring  the  phthisical, 
patient  into  a  physiologically  soimd  and  vigorous  state,  and  to  guard  against 
relapses.  When  treatment  is  begun  early,  begmi  when  phthisis  is  rather  a. 
suspicion  or  a  fear  than  a  diagnosis,  and  even  in  some  more  advanced  cases, 
it  is  wonderful  how  frequently  partial  success  at  least  is  attained ;  and  in; 
not  a  few  cases  we  are  privileged  to  see  our  treatment  result  in  as  complete 
and  permanent  a  cure  as  can  be  desired. 

The  most  important  step  is,  if  possible,  to  remove  patients  from  confined: 
rooms  and  crowded  streets  to  well-ventilated  dwellings,  dry  soil,  and! 
pure  air ;  to  insist  upon  their  being  out  of  doors  all  day,  indoors  by  sunset, 
and  in  bed  all  night.    At  the  same  time  they  should  be  fed  with  nutritious, 
but  unstimulating  food,  particularly  with  milk,  bread  and  butter,  bacon,, 
eggs  (and  cod-liver  oil),  with  as  much  meat  as  they  can  digest,  and  with  malt 
liquor  only  to  help  appetite  and  digestion.    When  a  youth  belonging  to  a 
phthisicar  fauiilv  shows  signs  of  wasting,  pallor,  weakness,  and  want  of 
healthy  appetite,  he  may  often  be  saved  from  the  consumption  which 
threatens  him  by  being  sent  to  hve  in  the  country  for  several  months,  with 
strict  attention  to  early  hours,  nourishing  diet,  and  sedulous  avoidance  of 
all  that  is  exciting,  enervating,  and  exhausting. 

It  is  in  many,  though  not  in  all,  cases  desirable  for  a  patient  with  ve 
early  symptoms  oi  the  disease  to  leave  England  for  a  time,  and  take  a  Ion 
sea  voyage— to  the  Cape  or  Australia  or  Buenos  Ayres  or  Japan.  Saihn, 


*  See  an  interesting  paper  by  Sir  Hugh  Beevor  on  "  The  Declension  of  Phthisis  ■ 
(♦  Lancet,' April  15th,  1899).  •  4.   j  „„ 

+  Among  specific  .systems  of  treatmeut  which  like  "  tubercuhn  have  been  introduce 
with  hicrh  praise  and  found  useless  in  practice,  may  be  mentioned  the  serum  treatment  o 
Prof  IVIaracliano  of  Genoa  (1895),  the  subcutaneous  or  rectal  injection  of '  antiphthisin 
hy  Dr  Denison.  of  Denver,  Colorado,  the  hypodermic  use  of  nucle.n  by  Dr  W.loo'c  o 
New  York,  the  inhalation  of  igazolo  (formic  aldehyde)  by  Cerve  lo.of  Palermo  1899)  an 
hvTro  therapeutic  treatment  in  general.  See  Dr  C.  T.  Williams's  paper  in  the  82nd  volum 
of  the  *  Med  .Chir.  Trans.'  (1899). 
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ships  ai-e  pi-efcrable  to  steamers,  because  of  the  greater  length  of  the 
voyage,  which  renders  the  changes  of  climate  less  sudden  and  trying; 
while  the  gi*eater  cleanliness  and  quiet,  together  with  the  easier  motion, 
are  sti-ong  recommendations.  But,  unfortunately,  sailing  vessels  suitable 
and  well  equipped  for  passengers  are  now  seldom  to  be  found.  The  heat  in 
crossing  the  tropics  is  injurious,  while  during  the  latter  half  of  the  journey 
to  Australia  the  weather  is  often  cold  and  stormy.  As  large  a  part  of  the 
day  as  possible  should  be  passed  in  the  open  air,  and  exercise  on  deck  should 
be  taken  whenever  possible.  The  stay  in  Australia  or  in  Cape  Town  should 
be  made  as  short  as  possible  before  the  return  voyage.  No  patient  should 
be  sent  to  the  antipodes  who  has  pyi-exia  in  the  evening ;  a  hot  climate  is. 
very  apt  to  bring  on  haemorrhage,  and  even  slight  haemoptysis  is  a  strong- 
objection  to  a  long  sea  voyage.  Lastly,  how  much  a  patient  is  likely  ta 
suffer  from  sea-sickness  cannot  be  foretold  unless  it  has  been  proved  hj 
former  exiDerience. 

The  climates  formerly  recommended  for  consumptive  patients  were,  in 
the  18th  century,  Lisbon,  where  Doddridge  died,  Pisa,  and  Leghorn,  where 
Smollett  ended  his  life.  AfterAvards  Montpellier  became  a  favoured  resort, 
then  Rome,  where  Keats  died  (perhaps  the  worst  place  of  all),  then  Madeira 
and  Malaga.  These  warm  and  "  soft "  climates  fell  out  of  favour  after 
the  middle  of  the  19th  century,  and  the  writer  remembers  the  late  Dr 
Owen  Rees,  about  1860,  teaching  that  the  best  place  for  a  patient  with 
phthisis  to  go  to  was  Canada.  But  Cannes,  Nice,  Mentone,  San  Remo,  and 
the  other  towns  along  the  French  and  Italian  Riviera  are  still  thronged  by 
consumptive  patients  ;  and  on  other  shores  of  the  Mediterranean,  Algiers, 
Ajaccio,  Palermo,  Corfu,  and  Egypt  still  have  many  visitors,  who  at  least 
enjoy  sunshine  and  freedom  from  smoke. 

For  the  last  thirty  years,  however,  the  strong  tendency  has  been  to 
advise  residence  in  a  high  mountain  region,  or  at  least  in  a  dry,  bracin*r 
climate  much  above  the  sea  level.* 

Among  mountain  resorts  during  the  winter  are  Davos,  in  the  Grisons, 
about  5200  feet  above  the  sea,  the  adjacent  village  of  Arosa,  St  Moritz^ 
Samaden,  or  Pontresina  in  the  Engadine,  or  the  summit  of  the  Maloja  Pass. 
The  peculiarity  of  the  weather  in  these  elevated  stations  is  the  stillness  and 
the  dryness  of  the  air.    In  the  shade  and  at  night  the  cold  is  extreme,  but 
as  the  sun  is  powerful,  and  as  the  sky  is  generally  clear,  patients  are  able 
to  take  exercise  nearly  eveiy  day — walking,  skating,  skeying,  or  "  toboggan- 
ing."   At  night  the  double  windows  in  the  bedrooms  are  left  slightly  open  ; 
yet  so  motionless  is  the  air  that  the  temperature  within  scarcely  falls 
below  50°  Fahr.,  even  when  it  is  from  2°  to  16°  Fahr.  outside.  Many 
who  are  very  liable  to  "  take  cold  "  elsewhere  are  free  from  the  tendency 
at  Davos.    The  proper  time  for  a  patient  to  arrive  there  is  about  the  first 
'  or  second  week  in  October,  or  even  earlier.    It  is  generally  supposed  to  be 
'  undesirable  fbr  him  to  remain  after  the  beginning  of  April,  when  the  snow 
1  melts.    He  should  on  no  account  return  to  England  before  the  first  week 
I  m  June  ;  and  during  the  interval  the  choice  seems  to  lie  between  Beatenberg 


Z^r  V-r'  ""V^  treatment  ot  l^t.thisis  in  Colorado,"  by  Dr   Cliarteris,  of 

Zri  N°^«mber  26tli,  1887) ;  an  interesting  personal  narrative  of  a  patient 

arclrach  m  the  bchwarzwakl,  given  by  Dr  Fowler  ('Disenses  of  Lungs,'  pp.  393-6. 
I ,  and  hrh  s  lecture  on  the  subject  in  Volkmann's  Clinical  Lectures,  No.  271  (1900) 
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above  the  lake  of  Tliun,  Montreux  on  the  Lake  of  Geneva,  with  the  various 
hotels  above  it,  and  Monte  Generoso  above  Lago  Lugano.  The  fact  that 
haemoptysis  has  occurred  does  not  appear  always  to  forbid  sending  a  con- 
sumptive patient  to  Davos ;  but  the  actual  presence  of  pyrexia  is  an  objec- 
tion, and  still  more  so  irritability  of  the  laiynx  or  trachea. 

There  are  other  mountain  climates  from  which  phthisical  patients 
•derive  great  benefit  without  being  exposed  to  great  cold.  This  fact  was 
remarked  long  ago  by  Dr  Archibald  Smith,  who  practised  for  many  years 
in  Pern ;  indeed  it  seems  to  have  been  familiar  to  the  Peruvians  themselves, 
who  regard  the  valleys  of  the  Andes,  from  8000  to  10,000  feet  above  the 
sea  level,  as  almost  unfailing  in  the  prevention  and  cure  of  consumption. 
As  a  general  rule,  it  may  be  said  that  the  nearer  the  equator  the  greater 
the  elevation  which  is  necessary  to  render  a  mountain  region  salutary  for 
phthisis.  The  chief  resorts  in  the  Cordilleras  appear  to  be  Huanuco  and 
Jauja;  but  Walshe  used  to  recommend,  as  more  accessible,  the  plateau  of 
Santa  Fe  de  Bogota  in  New  Granada,  where  the  mean  temperature  of  each 
quarter  of  the  year  is  within  a  degree  or  two  of  86°  Fahr. 

Other  mountain  regions  to  which  phthisical  patients  may  be  sent  are 
the  table-lands  of  California  and  Mexico,  Colorado,  the  neighbourhood  of 
Denver  or  Kansas  City  in  the  States,  or  Manitoba  in  Canada.  One  can 
hardly  doubt  that  in  the  Himalayas  also  there  must  be  valuable  resorts ; 
but  perhaps  the  present  military  sanitaria  there  may  not  be  at  a  sufficient 
elevation  for  the  climate.  The  writer  has  seen  excellent  results  from  a 
whole  phthisical  family  going  to  settle  in  Colorado. 

A  prolonged  stay  in  the  Southern  Hemisphere  during  what  would  be 
the  winter  of  Europe,  but  is  of  course  sumixier  there,  is  often  very  service- 
able to  phthisical  patients.  But  in  Australia  a  residence  in  the  large  towns 
is  at  least  as  bad  as  in  England.  Melbourne,  in  particular,  is  dusty,  with 
rapid  changes  of  temperature  and  cold  winds,  and  Sydney  and  Brisbane 
are  very  hot.  The  best  health  resorts  appear  to  be  certain  places  in  the 
interior  of  New  South  Wales,  especially  Bathurst,  Goulbum,  Boural  (3000 
feet  above  the  sea),  and  Currajong;  but,  above  all,  the  Darling  Downs, 
in  the  south  of  Queensland,  where  the  weather  is  cool,  dry,  and  bracing. 
Tasmania  and  certain  sheltered  parts  of  New  Zealand  appear  to  be  also 
suitable. 

The  South  African  climate  is  favourable  to  phthisical  patients,  but  no 
stay  should  be  made  at  the  sea-coast ;  Mr  Otter  says  not  within  100  miles 
of  it,  nor  at  a  less  elevation  than  1500  feet.    The  high  lands  of  the  Orange 
River  Colony  are  dry,  equable,  and  bracing.    The  drawbacks  (before  th 
war)  were  the  dust-stoniis,  the  badness  of  the  roads,  and  the  roughness  o 
the  accommodation.    Bloemfontein  has  an  exceedingly  dry  climate,  bu 
the  daily  range  of  temperature  is  great. 

The  chief  object,  however,  is  to  avoid  towns,  and  to  choose  an  equable, 
dry  climate,  with  good  nourishment  and  comfort.    The  value  of  this  or  that 
"  health  resort "  has  probably  been  overrated ;  for  it  seems  likely  that  the 
good  effects  of  change  of  climate  depend  paa-tly  upon  its  improving  th 
general  health  and  increasing  the  resistance  of  the  organism  to  the  furthe 
progress  of  the  disease,  partly  upon  its  protecting  the  patient  from  fres 
attacks  of  bronchial  catax-rh. 

It  is  also  important  to  avoid  fresh  infection,  because  tubercle  has  no  r 
stricted  period,  and  does  not  confer  immunity  against  a  future  attack.  I 
favourable  conditions  the  bacilli  die,  the  caseous  matter  dries  up,  and  eve 
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vomic£e  may  cicatrise.  Then,  if  no  fresh  invasion  take  place,  the  patient 
may  be  said  to  be  cured. 

When  the  complete  arrest  of  phthisis  is  no  longer  probable,  much  may 
still  be  done  to  prolong  the  patient's  life  and  to  give  him  relief  from  suffer- 
ing. The  climates  called  sedative  are  thus  very  useful ;  for  example,  the 
Channel  Isles,  Madeira,  and  the  Grand-  Canary,  Samoa  or  Hawaii  in  the 
Pacific,  San  Remo  and  some  other  places  on  the  Riviera,  Torquay,  Fal- 
mouth, Dawlish,  Fowey,  Penzance,  and  the  Scilly  Isles.  The  desert  be- 
hind Algiers,  and  that  of  Egypt  suit  some  patients  very  well,  although  the 
latter  climate  is  said  to  have  deteriorated  since  it  passed  under  English 
protection.  Probably  a  voyage  up  the  Nile  is  the  best  thing  for  patients 
who  dishke  cold,  and  who  habitually  feel  better  the  hotter  they  are.  That 
special  benefit  follows  from  the  air  having  resinous  smells  from  pine 
forests — as  at  Arcachon  and  Bournemouth — is  easier  to  assvmie  than  to 
explain  or  to  prove. 

It  must  not  be  forgotten  that  phthisis  sometimes  becomes  quiescent 
without  any  change  of  climate  whatever.  On  the  other  hand,  although  it  is 
a  heavy  responsibility  to  advise  or  allow  a  patient  with  phthisis  to  leave 
home  and  its  comforts  and  spend  a  winter  in  South  Africa,  among  the 
Andes,  or  even  at  Davos,  there  is  no  question  that,  if  he  chooses  to  run  the 
inseparable  risks,  he  has  at  least  a  chance  of  unexpected  benefit.  A  sea 
voyage  is  to  be  deprecated  when  the  consumptive  patient  is  really  ill; 
if  the  weather  is  bad  it  is  as  injurious  as  can  be,  and  even  in  fine  weather 
he  often  suft'ers  from  heat  or  cold  or  monotony,  and  wishes  he  had  stayed 
at  home. 

In  the  last  stages  of  phthisis,  when  palliation  of  symptoms  is  all  that 
can  be  hoped  for,  when  we  have  to  deal  with  cough,  hectic  fever,  diarrhcea, 
and  with  the  other  less  constant  complications,  it  is  most  imdesirable  to 
send  a  patient  away  from  friends  and  home. 

One  great  difficulty  we  meet  with  in  carrying  out  climatic  treatment  in 
patients  liable  to,  or  suspected  of  phthisis,  or  suffering  from  undoubted  but 
still  early  and  favoin-able  disease,  is  to  induce  them  to  continue  the  treat- 
ment long  enough.  They  come  back  from  a  voyage,  or  from  a  Avinter  and 
spring  spent  abroad,  stout,  strong,  and  cheerful,  with  improvement  or  even 
disappearance  of  the  physical  signs,  as  well  aS  of  the  symptoms  of  phthisis ; 
and  they  naturally  wish  to  regard  themselves  as  permanently  cured  and  fit 
to  engage  again  in  the  pleasures  and  business  of  life  like  other  people. 
This  is  what  too  often  undoes  the  benefit  gained.  When  Colorado  or  South 
Africa  or  Egypt  has  proved  beneficial,  the  patient  should  make  his  home 
there  not  for  months  but  for  years,  if  he  is  to  be  permanently  cured. 

Of  late  years  disappointment  in  the  extravagant  hopes  raised  by  those 
who  recommended  one  or  other  of  the  regions  just  briefly  described,  has 
led  to  an  attempt  to  secure  the  same  climatic  benefits  in  Europe*  without 
the  expense  and  the  risks  of  long  voyages  and  travels.  This  has  been  done 
in  Germany  by  founding  Sanatoria  for  consumptive  patients  in  the  hill 
country — first  by  Dr  Brehmer  (1859)  at  Gorbersdoi'f,  in  Silesia,  afterwards 
in  the  Thiiringer  Wald,  the  Taunus,  and  the  Black  Forest.  There  have  long 
been  similar  sanatoria  at  Les  Avants  and  at  Davos  in  Switzerland,  and  in 
the  Adirondack  Hills  in  the  State  of  New  York.  More  recently  the  like 
provision  has  been  made  at  Bournemouth,  Farnham,  and  other  favourable 
places  in  the  south  of  England,  and  even  in  the  colder  and  moister  Scotch 
climate.    The  treatment  consists  in  the  combination  of  pure  air,  dry  soil, 
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sunny  aspect,  and  various  arrangements  to  ensure  regulated  exercise  and 
sheltered  walks,  abundant  food,  and  experienced  advice  as  to  diet,  clothing, 
baths,  and  drugs ;  and  it  is  probable  that  Ave  may  find  the  results  of  such 
treatment  in  England,  France,  and  Germany,  not  inferior  to  those  obtained 
by  travelling  a  thousand  miles  in  search  of  what  does  not  exist  on  earth— 
a  perfect  climate.  One  important  advantage  in  these  British  sanatoria  is 
that  the  patients  have  not  to  return  to  a  totally  different  climate  or  to  face 
a  long  and  tedious  journey  when  returning  home.  (See  an  interesting,  but 
too  dogmatic,  pamphlet  by  Jaruntowsky,  translated  by  Dr  Clifford  Beale, 
and  reports  of  British  sanatoria  in  the  '  Practitioner '  for  July,  1900.) 

PJiA/sic  and  diet. — There  remains  to  speak  of  the  treatment  of  phthisis 
by  drugs,  a  very  subordinate,  but  still  necessary  part  of  a  rational  method. 
The  following  is  a  list  of  drugs,  regarded  by  Louis  as  important  fifty  years 
ago: — Steel,  digitalis,  chloride  of  sodium,  carbonate  of  potash,  chloride  of 
ammonium,  chloride  of  lime,  hydrocyanic  acid,  creasote,  and  iodine.  The 
inhalation  of  diluted  chlorine  gas,  also,  was  fully  considered  and  tried  in 
fifty  cases  of  phthisis  in  the  Paris  hospitals,  and  in  no  instance  was  there  a 
successful  result.    Most  of  the  other  "  remedies  "  are  deservedly  forgotten. 

Quinine  to  give  appetite  or  to  moderate  fever,  preparations  of  iron  for 
anaemia,  digitalis  to  improve  the  pulse,  sedatives  to  relieve  cough  or  vomit- 
ing, and  laxatives  and  stomachics  to  help  the  appetite  and  digestion — these 
are  rational  and  useful  means  of  treatment ;  but  chlorine  has  been  followed 
into  obscurity  by  the  hypophosphites,  by  inhalation  of  cai-bonic  acid  gas,* 
and  by  inflating  the  patient's  bowels  with  sulphuretted  hj'-drogen. 

Creasote  has  lately  revived  in  reputation,  and  Avhen  taken  in  capsules 
its  unpleasant  taste  is  obviated.  It  often  checks  expectoration,  relieves 
gastric  catarrh,  and  thus  improves  appetite :  the  dose  should  begin  with 
half  a  drop  and  be  gradually  increased  ujj  to  half  a  drachm.  Dr  Ransome 
finds  that  5 — 10  drops  of  creasote  in  an  emulsion  are  generally  tolerated, 
and  believes  it  to  be  of  decided  benefit.  Some  physicians,  including  D.r 
Poore,  have  found  their  patients  deriA^e  benefit  from  eating  garlic.  A  re- 
cently popular  treatment  of  phthisis  is  by  the  allied  guaiacol,  either  as  such, 
or  as  the  carbonate.  It  is  said  to  relieve  cough,  check  expectoration,  and 
diminish  pyrexia,  and  probably  it  may  have  these  effects  in  suitable  cases ; 
but  the  present  Avriter,  after  giAdng  it  a  trial,  has  not  seen  any  striking  or 
frequent  benefit  ajjparent  from  its  use.  Iodoform  in  doses  of  1 — 2  grains  in 
pills  has  often  been  tried,  and  sometimes  Avith  apparent  advantage.  Cin- 
namic  acid  (Zimmtsaure),  introduced  by  Landerer  in  the  form  of  a  sodium 
salt  (so-called  "  Hetol ")  in  1898,  is  still  recommended. 

It  is  well,  perhaps,  to  m^ention  some  drugs  which  have  been  tried  and 
foiind  useless  or  directly  injurious  (in  addition  to  "  tuberculin  "),' — iodine 
and  iodides,  mineral  acids,  hypophosphites,  ammonia,  chlorides,  prepara- 
tions of  gold  or  of  silver,  and  common  salt. 

Treatment  by  inhalation  of  compressed  air,t  of  oxygen.J  or  of  other 
gases,  is  of  very  limited  utility.  A  mode  of  treatment,  introduced  by  Dr 
Bergeon,  of  Lyons  (1887),  gaseous  enemata  of  sulphuretted  hydrogen,  has 
no  theoretical  probability  to  recommend  it ;  it  is  unpleasant  in  its  action, 

*  This  remedy,  recominended  in  1795  by  Dr  Beddoes  and  James  Watt,  the  engineer, 
was  once  much  employed,  and  has  lately  been  revived. 

t  Sec  some  recent  lectures  by  Dr  T.  Williams  ('  Brit.  Med.  Journ.,'  1885,  vol.  i,  p.  769). 

X  See  Dr  Ransome's  cases  '('Parkes  Weber  Essay,'  pp.  73—77),  Avhicb  seem  to  tlic 
writer  almost  conclusive  against  it. 
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■and  after  being  tried  (perhaps  with  more  patience  than  was  due  to  it)  has 
been  shown  to  be  useless. 

Since  the  bacilli  of  tubercle  have  been  recognised  as  the  cause  of 
.phthisis,  physicians  have  naturally  attempted  to  destroy  them  by  antiseptic 
methods.  Iodoform  and  thymol  have  been  given  by  the  mouth  with  this 
object,  and  more  recently  sodium  sulphocarbolate  and  phenyl-propionic 
■acid.  Creasote,  thymol,  and  eucalyptol  have  been  inhaled  by  means  of  ori- 
nasal respirators  (of  which  the  late  Sir  William  Roberts,  Dr  Burney  Yeo, 
and  others  have  devised  ingenious  forms) ;  steam  inhalers  have  been  sup- 
plied with  such  antisejjtic  agents  as  creasote  or  phenol  (''  carbolic  acid  "),  and 
similar  solutions  have  been  administered  by  Siegel's  spraj^  apparatus. 
Sometimes  apparent  benefit  to  the  local  and  general  symptoms  has  resulted, 
and  the  number  of  bacilli  in  the  sputum  has  diminished.  But  experiments 
in  the  laboratory  show  that  Koch's  bacilli  are  extremely  dijBB.cult  to  kill,  and 
survive  prolonged  immersion  in  germicide  solutions.  Iodine,  corrosive  sub- 
limate, and  jDhenol  seem  to  have  the  most  poAver  in  destroying  them.  Per- 
haps the  most  ingenious  method  of  "  bacillicide  "  treatment  is-  that  invented 
by  the  late  Dr  Cantani,  of  Naples,  who  introduced  the  common  Bacterium 
termo  of  putrefaction  into  the  lungs  in  a  spray,  with  the  hope  of  its  destroy- 
ing the  specific  bacillus.  Unfortunately  the  latter  is  the  more  powerful  of 
the  two  ;  and  Dr  Theodore  Acland  reported,  after  a  visit  to  Naples,  that  the 
results  of  this  treatment  are  negative.   U  ■■ 

Only  one  medicine  has  borne  the  test  of  long  and  wide  experience,  and 
that  is  not  a  specific  remedy,  but  a  kind  of  food  which  has  remarkable 
power  of  fattening  the  patient.  Cod-liver  oil  Avas  introduced  for  cases  of 
chronic  "  rheumatism  "  (vol.  i,  p.  528),  but  was  first  advocated  as  peculiarly 
useful  in  consumption  by  the  late  Dr  Hughes  Bennett.  It  is  best  given  after 
food,  in  doses  of  from  a  drachm  to  half  an  ounce  two  or  sometimes  three 
times  a  day.  If  it  causes  nausea  or  vomiting,  cream  may  be  substituted  for 
it,  or  glycerine  ;  and  children  sometimes  improve  on  extract  of  malt,  Avith 
or  without  cod-liver  oil.  Nothing,  however,  is  so  good  as  the  oil,  and  Avith 
perseverance  small  doses  can  almost  always  be  taken,  at  least  during  cold 
weather.  It  may  be  taken  alone,  or  in  orange  or  ginger  Avine,  or  as  an 
emulsion.  CheAving  a  bit  of  orange-peel  is  the  best  AA-ay  to  prevent  the 
after-taste.  In  children  cod-liver  oil  is  often  rubbed  into  the  skin,  but  the 
smell  is  extremely  unpleasant,  and  probably  olive  oil  is  just  as  good.  1  J 

The  first  aim  in  the  early  stages  of  phthisis,  or  of  threatened  phthisis 
Avhich  has  not  yet  begun,  is  to  improve  the  patient's  appetite  and  digestion. 
This  is  one  object  of  change  of  climate.  If  he  gains  Aveight  he  genei-ally 
is  doing  well.  Usually  small  doses  of  inlkalies,  Avith  the  milder  and  less 
astringent  bitters  and  gentle  laxatives,  act  best  in  this  direction.  The 
combination  of  carbonate  of  soda  Avith  rhubarb  and  calumba,  long  famous  f 
at  Victoria  Park  and  other  hospitals,  is  excellent  for  the  purpose,  Avith  those 
who  prefer  disagreeable  medicine.  In  the  later  stages  laxatives  must  be 
;administered  Avith  great  caution,  for  nothing  is  then  more  injurious  than 
'diarrhoea.  Sometimes  strychnia  and  gentian  or  quassia  are  borne  Avell  and 
ihelp  the  appetite.    S  '  • 

Fatty  food,  such  as  bacon,  milk,  butter,  cream,  dripping,  is  indicated. 
"Wine  Avith  meals  is  as  a  rule  desirable ;  but  in  early  cases,  before  there  is 
;much  cough,  malt  liquors,  and  particularly  porter,  are  more  useful.  Brandy 
is,  as  a  rule,  best  adapted  for  advanced  cases,  and  even  then  should  be 
;given  in  moderate  doses  ;  but  rum  and  milk,  either  before  breakfast  or 
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between  breukfust  and  lunch,  is  a  well-known  and  useful  way  of  giving  a 
nourishing  stimulant. 

Treatntnit  of  sjiecial  symjJtoms.— When  phthisis  sets  in  acutely,  tlie 
patient  should  be  limited  for  a  time  to  a  light  diet,  consisting  mainly  of 
milk,  mthout  wine  or  other  stimulant.  Whether  hfemorrhage  has  occurred 
or  not,  a  good  prescription,  if  there  is  much  pyrexia,  is  Niemeyer's  pill  of 
quinine  (gr.  j),  digitalis  (gr.  |),  and  opium  (gr.  to  be  taken  every  four 
or  six  hours.  When  the  acute  symptoms  have  passed  off,  the  patient  may 
go  to  the  seaside  for  a  feAv  weeks,  or  to  some  dry  and  healthy  place  inland, 
such  as  Tunbridge  Wells  or  Malvern,  or  Ben  Rhydding  if  the  season  be  suit- 
able. On  the  Continent  he  is  often  sent  to  Lippspringe,  near  Paderborn, 
or  to  Soden  and  other  health  resorts  in  the  Taunus.  The  seaside  seems  in 
such  cases  to  be  undesirable. 

When  severe  hcemoptysis  appears,  the  patient  must  be  kept  strictly  in 
the  recumbent  position  for  two  or  three  weeks.  He  should  not  be  allowed 
to  talk,  and  his  diet  should  be  limited  almost  entirely  to  milk.  Everythino- 
that  is  given  to  him  should  be  cold.  Of  styptics  it  is  difficult  to  say 
which  is  the  best ;  ergot,  gallic  acid,  acetate  of  lead,  turpentine,  hamamelis, 
have  each  their  advocates,  and  it  sometimes  seems  necessary  to  try  one 
after  another.  A  large  ice-bag  may  also  be  placed  over  the  chest,  but  it 
is  doubtful  what  effect,  if  any,  this  has  on  the  pulmonary  circulation. 
Probably  its  chief  value  is  that  the  patient  is  prevented  from  sitting  up. 
The  most  valuable  hsemostatic  is  immobility  in  the  recumbent  position,  and 
the  use  of  enough  laudanum,  morphia,  or  paregoric  to  prevent  coughino" 
After  the  haemorrhage  has  ceased  the  patient  should  cautiously  be  allowed 
to  sit  up,  and  the  amount  of  food  is  gradually  increased,  while  the  pulse  and 
temperature  are  carefully  watched  from  day  to  day.* 

The  cough  of  phthisis  must  be  combated  by  sedatives.  Most  prescrip- 
tions contain  a  small  dose  of  opium  or  morphia,  together  with  tolu,  aniseed, 
benzoic  acid,  or  some  other  of  the  so-called  expectorants.  Paregoric,  the 
pill  of  ipecacuanha  and  squill,  and  the  opiate  electuary,  are  well-tried  and 
usually  effectual  remedies ;  but  as  soon  as  we  can  we  should  leave  them  oft", 
lest  they  should  impair  the  patient's  appetite.  When  cough  is  constant  and 
rest  at  night  impossible,  no  drug  is  so  deservedly  tmsted  as  opium. 

In  most  cases  of  phthisis  there  is  early  and  marked  ancemia,  indicating 
the  use  of  steel.  This  may  be  given  as  the  sulphate,  with  small  doses  of 
Epsom  salts,  or  in  one  of  the  milder  preparations,  or  (if  borne  well)  in  the 
most  efficient  form,  the  muriated  tincture,  with  glycerine  and  quassia  or 
chloroform  water.  Arsenic  may  succeed  when  preparations  of  iron  fail,  and 
now  and  then  has  a  remarkable  effect  in  restoring  appetite,  and  adding 
fulness  as  well  as  colour  to  the  cheeks.  Lately  it  has  been  recommended 
in  febrile  phthisis,  combined  with  salicylates. 

Diarrhcea  is  often  a  most  distressing  comjjlication,  and  does  much  to 
hasten  the  fatal  termination.  It  is  best  treated  by  bismuth  and  soda,  or 
by  the  aromatic  chalk  powder.  Dover's  powder  is  often  needful  in  addition^ 
and  occasionally  a  starch  and  opium  enema  or  a  compound  lead  suppository 
■will  give  more  relief  than  anything  given  by  the  mouth. 

The  only  other  symptom  that  needs  special  mention  is  the  nights- 
sweating.  This  may  sometimes  be  checked  by  sponging  the  chest  and  the 
arms  at  bedtime  with  vinegar  and  water.    Sometimes  it  ceases  if  a  sub- 

*  Calcium  chloride  in  ten-grain  doses  has  been  lately  used  on  the  basis  of  the  careful 
observations  on  coagulation  of  the  blood  made  by  Dr  Wright,  of  Netley. 


MILIARY  TUBERCULOSIS 


89 


cutaneous  injection  of  atropine  (^_tOyi^j-of  a  grain)  is  given  at  bedtime, 
or  a  dose  of  belladonna,  oxide  or  sulphate  of  zinc,  gallic  acid,  or  strychnia. 
But  in  too  many  cases  it  persists  in  spite  of  all  treatment. 

Surgical  treatment  has  been  repeatedly  applied  in  the  case  of  large 
chronic  vomic£B  with  thick  adhesions,  which  are,  in  all  but  origin,  cases  of 
circumscribed  empyema  (see  the  judicious  remarks  in  Fowler  and  Godlee's 
work,  p.  424). 

Miliary  Tuberculosis  of  the  Lungs. — It  was  an  advance  in  pathology 
when  it  was  discovered  that  the  lungs  may  be  the  seat  of  extensive  tuber- 
culosis without  the  anatomical  changes  of  phthisis.  And  it  is  clinically 
important  to  remember  that  pulmonaiy  tuberculosis  in  this  form,  is  not  a 
chronic  wasting  disease  with  haemoptysis  and  the  familiar  symptoms  and 
signs  of  phthisis,  but  an  acute  fever  with  cyanosis  and  other  symptoms  of 
capillary  bronchitis,  ending  after  a  short  course  in  death  by  coma. 

Nevertheless  it  was  a  mistake  to  separate  the  two  diseases  altogether,  as 
was  done  by  many  pathologists,  Avhen  the  unity  and  tuberculous  nature  of 
all  cases  of  phthisis  were  doubted  or  denied.  For  both  are  identical  in 
cause — the  invasion  of  the  same  microbe ;  and  in  adults  at  least  we  usually 
find  that  the  outbreak  of  acute  miliary  tuberculosis  throughout  the  lungs  is 
only  a  sequel  of  old  and  quiescent  consolidation  of  the  apex ;  so  that,  in 
fact,  acute  and  universal  pulmonary  tuberculosis  is  but  an  extreme  case  of 
the  gradual  downward  spread  of  miliary  tubercles  throughout  the  lungs, 
which  is  part  of  the  constant  process  of  phthisis. 

In  children,  acute  miliary  tuberculosis  of  the  lungs  is  frequently,  as  it 
is  exceptionally  in  adults,  secondary  not  to  pulmonary,  phthisis,  but  to 
caseous  tuberculosis  of  the  lymph-glands  or  other  parts.  At  any  age  it 
is  never  a  direct  and  primary  invasion  of  the  lungs  by  the  bacillus,  and 
at  all  ages  it  is  associated  with  acute  miliary  tuberculosis  of  the  serous 
membranes,  the  pia  mater,  and  other  organs. 

If  the  bacilli  also  invade  the  membranes  of  the  brain,  they  usually, 
though  not  invariably,  give  to  the  disease  the  clinical  features  of  meningitis. 
If  the  peritoneum  is  much  involved,  the  abdomen  alone  may  appear  to 
suffer.  So  that  it  is  often  almost  an  accident  whether  a  case  is  regarded 
during  life  as  one  of  tuberculous  meningitis,  tuberculous  peritonitis,  or 
miliary  tuberculosis  of  the  lungs ;  while  there  are  other  cases  which  run 
their  entire  course  without  definite  localisation.  Nor  does  the  severity 
of  the  pulmonary  symptoms  always  answer  to  the  number  of  miliary 
tubercles  in  the  lungs;  in  cases  clinically  regarded  as  tuberculous  menin- 
gitis the  lungs  are  often  found  as  full  of  tubercles  as  the  pia  mater. 

Anatomy. — ^Many  cases  occur  in  which  the  greater  abundance  and  more 
advanced  state  of  the  tubercles  in  the  upper  lobes  compared  with  those  to- 
wards  the  bases,  prove  that  the  proclivities  of  the  pulmonary  tissue  in 
different  regions  produce  their  effect  on  this  form  of  tubercle  as  well  as  on 
phthisis.  As  a  rule,  if  a  general  outbreak  of  miliary  tubercles  occurs  when 
the  apex  of  only  one  lung  is  affected  with  phthisis,  the  tubercles  in  that  lung 
are  more  numerous  than  on  the  opposite  one.  Sometimes  they  are  grey, 
and  do  not  undergo  caseation,  but  fibrous  induration  (vol.  i,  pp.  363,  366) ; 
sometimes  they  become  caseous  almost  as  soon  as  they  are  formed.  In 
some  exceptional  instances  the  tubercles  near  the  apices  soften  in  the 
centre,  and  form  minute  vomicae. 

Usually  the  lungs  are  oedematous,  sometimes  congested,  and,  as  a  rule. 
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two  additional  lesions  may  be  found  if  looked  for — collapse  of  certain  areas 
of  the  pulmonary  tissue,  and  lobidar  catarrh. 

Plvysical  signs. — These  are  in  most  cases  vague  and  doubtful.  Probably 
miliary  tubercles  are  never  set  sufficiently  close  together,  even  in  the  apex 
of  a  lung,  to  impair  the  percussion  resonance  of  the  corresponding  part  of 
the  chest.  Sometimes  the  soimd  is  slightly  dull  beneath  one  or  both  of 
the  clavicles ;  but  this  may  be  due,  not  to  the  tubercles,  but  to  collapse  of 
the  surrounding  tissue.  Dr  Eustace  Smith  remarks  that  in  children  the 
latter  interpretation  is  borne  out  by  the  fact  that  variations  may  be  observed 
from  day  to  day,  the  resonance  returning  where  it  had  been  deficient ;  and 
the  case  of  an  adult  patient  will  be  presently  mentioned  ia  which  the  same 
\vas  observed.  Again,  it  is  not  uncommon  for  the  presence  of  pulmonary 
emphysema  to  render  the  percussion-sound  over-resonant ;  and  the  pro- 
.gressive  emaciation  of  the  patient  makes  the  still  spongy  parts  of  the  lung 
give  a  more  resonant  note.  In  most  cases  any  dulness  under  the  clavicle 
is  due  not  to  the  acute  tuberculosis,  but  to  the  preceding  chronic  phthisis. 

With  the  stethoscope  one  may  be  able  to  detect  nothing  abnormal,  even 
"when,  tubercles  exist  in  great  numbers.  Now  and  then,  especially  towards 
one  apex,  the  vesicular  murmur  may  have  a  rough,  harsh  quality  compared 
with  the  other  side,  or  the  rhonchi  of  bronchitis  may  be  present,  or  mucous 
I'attles.  The  expiration,  too,  may  be  prolonged.  In  such  cases  the  smaller 
tubes  are  found  after  death  to  be  filled  y<nth  muco-pus — clear  proof  of  bron- 
chitis. Sometimes  the  moist  sounds  are  so  consonating  in  quality  over 
the  upper  lobes  as  to  denote  diffuse  infiltration  of  the  pulmonaiy  tissue. 
In  one  such  case  we  found  many  small  cavities,  especially  in  the  left  apex, 
evidently  of  older,  date  than  the  miliary  grey  tubercles,  which  filled  every 
organ  in  the  body;  and  the  patient  had  been  troubled  with  a  cough  for 
three  months,  although  his  acute  illness  began  only  ten  days  before  death. 
In  many  instances  the  autopsy  has  shown  that  the  lesions  were  much  less 
advanced  than  had  been  thought  during  life. 

In  the  case  of  a  woman  aged  twenty-five,  admitted  into  Guy's  Hospital  on  July  19tli, 
1882,  the  only  physical  sign  was  a  slight  crackling  sound  heard  at  the  right  apex  after  she 
coughed.  On  the  28th  there  was  a  marked  crepitant  rale  in  both  upper  lobes,  especially 
along  the  anterior  edges  of  the  lungs;  and  during  the  next  three  or  four  days  its  character 
became  so  consonating  that  we  were  almost  disposed  to  look  upon  the  disease  as  acute 
pneumonic  plithisis  rather  than  as  miliary  tuberculosis.  But  at  the  autopsy,  made  on 
August  4th,  the  lungs,  though  bulky  and  cedematous,  everywhere  contained  air;  the 
tubercles  wei'e  discrete  and  caseous  only  in  the  upper  lobes. — C.  H.  P. 

Occasionally  a  sound  like  a  pleuritic  rub  has  been  heard.  In  one  case, 
recorded  by  Jiirgensen  ('  Berl.  klin.  Wocheusch.,'  1872),  a  soft  rub  was 
felt  as  well  as  heard  for  five  days,  and  after  death  no  pleurisy  Avas  present, 
but  a  multitude  of  miliary  tubercles  on  the  surface  of  the  lung.  Burkart 
has  since  stated  (in  vol.  xii  of  the  '  Deutsches  Archiv ')  that  he  has  t\vice 
detected  a  rough  friction-sound,  due  to  the  presence  of  obsolete  tubercles. 

Clinical  symjitoms. — There  is  always  more  or  less  cough,  generally 
short  and  hacking,  and  often  dry.  The  sputum,  Avhen  present,  may  be 
clear  mucus ;  occasionally  it  is  muco-purulent,  or  contains  streaks  of 
blood.  Pure  blood  is  seldom  spat  in  any  considerable  quantity,  but  the 
following  case  shows  that  this  may  occur. 

In  1869  there  was  brought  into  Guy's  Hospital  the  dead  body  of  n  child  aged  five,  who 
was  said  to  have  been  well  on  the  previous  evening,  and  to  have  eateu  some  herring  for 
«upper.    In  the  course  of  the  night  it  was  found  to  have  brought  up  blood,  and  to  be  very 
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ill,  and  it  died  ou  its  way  to  the  liospital.  An  autopsy  showed  that  there  was  acute 
general  tuberculosis ;  and  some  of  the  tubercles  in  the  lungs  were  already  caseating, 
especially  in  the  upper  lobes  j  but  no  definite  source  for  the  bleeding  could  be  discovered; 
the  pulmonary  tissue  was  mottled  with  blood  drawn  into  it  by  inhalation. — C.  H,  F. 

In  all  probability  the  cause  of  haemoptysis  in  such  cases  is  the  extremely 
congested  state  of  the  vessels  immediately  around  the  tubercles,  which  often 
gives  them  the  appearance  of  being  surrounded  by  a  reddish-brown  border 
after  death ;  in  fact,  obvious  points  of  capillary  haemorrhage  may  sometimes 
be  seen,  not  only  in  the  lungs,  but  in  other  organs. 

Far  more  significant  than  cough  or  sputum  is  dyspnoea.  The  respira- 
tions gradually  increase  up  to  fifty  or  sixty  in  the  minute,  and  in  children 
to  eighty  or  ninety.  In  the  woman  aged  twenty-five,  whose  case  was  men- 
tioned above,  it  was  counted  at  fifty-six  on  the  day  of  her  admission.  After 
&  time  the  patient  becomes  conscious  of  shortness  of  breath ;  there  is 
•  orthopnoea,  the  movements  of  the  thoracic  muscles  are  forced,  and  the 
nostrils  work,  while  the  cheeks,  the  lips,  and  the  nails  become  purple. 
This  cyanosis,  more  than  any  other  symjDtom,  suggests  the  idea  of  jduI- 
monary  tuberculosis,  Avhen  there  is  no  long-standing  emphysema  or  heart 
disease  to  account  for  it. 

Sometimes  albumen  appears  in  the  urine,  probably  from  venous  conges- 
tion, and  there  is  not  infrequently  slight  oedema  of  the  legs. 

Pyrexia  is  invariably  present,  but  varies  greatlj'-  in  its  degree  and 
course.  Sometimes  the  temperature  ranges  up  to  104°  or  105°,  but  more 
•often  it  remains  at  a  lower  level,  perhaps  not  exceeding  102°.  Its  progress 
is  irregular.  For  two  or  three  days  there  may  be  scarcely  any  differences 
in  the  thermometric  readings  in  the  twenty-four  hours ;  and  then  the  usual 
diurnal  variations  may  appear  in  an  exaggerated  form,  or  what  is  termed 
the  typus  inversus  may  show  itself,  i.  e.  the  morning  temperature  is  higher 
than  that  of  the  eveninsr. 

The  onset  of  the  pyrexia  is  usually  gradual,  and  the  patient  does  not 
take  to  his  bed  until  he  has  been  ailing  for  some  days.  But  Riihle  speaks 
of  an  initial  rigor  as  not  infrequent.  There  are  febrile  symptoms,  as  head- 
^ache,  depression,  thirst,  and  loss  of  appetite.  The  skin  is  often  wet  Avith 
perspiration.  Epistaxis  occurs  in  some  cases,  and  herpes  may  appear  about 
the  mouth. 

The  pulse  is  generally  very  rapid — often  out  of  proportion  to  the  height 
•■of  the  temperature.    There  may  be  a  flush  on  the  cheeks,  but  the  face  is 
more  usually  pale,  and  at  last  becomes  livid. 

In  most  cases  of  miliary  tuberculosis,  enlargement  of  the  spleen  may  be 
•detected  by  careful  percussion,  if  not  by  palpation.    Riihle  says  that  if 
tubercles  are  developed  in  the  spleen  it  may  be  tender  on  pressure,  and  as 
large  as  in  enteric  fever;  and  this  was  the  case  in  a  patient  under  the 
writer's  care  in  December,  1888. 

Towards  the  end  a  typhoid  state  may  supervene,  with  sordes,  a  dry 
brown  tongue,  subsultus,  delirium,  and  coma.    Death  is  sometimes  pre- 
•<5eded  by  a  rise  of  temperature,  sometimes  by  a  fall  and  by  collapse. 

Diagnosis. — One  is  often  helped  in  the  recognition  of  miliary  tubercu- 
losis of  the  lungs  by  indications  of  a  like  affection  of  some  other  organ. 
Thus  the  case  may  at  any  period  of  its  course  become  complicated  Avith 
symptoms  of  tuberculous  meningitis  or  peritonitis.  Occasionally  tuber- 
culous synovitis  or  caries  may  help  in  clearing  up  the  diagnosis. 

A  striking  example  of  this  was  recorded  by  Lnveran  in  the  '  Progres  Medical '  for  1877- 
A  man,  aged  twenty-two,  was  attacked  with  articular  pains,  especially  in  the  knees. 
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diffusion  occurred  into  the  right  knee-joint,  and  when  admitted  into  hospital  lie  was 
supposed  to  be  suffering  from  subacute  rheumatism.  However,  at  the  end  of  a  week  great 
dyspnoea  set  in  and  high  fever,  the  temperature  ranging  from  102°  to  104^  A  fortnight 
later  he  died  from  acute  tuberculosis.  The  synovial  membrane  of  the  right  knee  was 
tound  to  be  injected  and  covered  with  greyish  granulations  the  size  of  pin's  heads,  which 
could  be  felt.    A  few  were  also  present  in  the  left  knee. 

In  1867  a  woman  died  in  Guy's  Hospital  of  tuberculous  meningitis,  whose  right  knee 
had  become  swollen  and  p.iinful  in  the  course  of  her  illness.  At  the  autopsv  all  that  was 
noted  was  that  the  synovial  membrane  was  very  vascular  and  oedematous.'and  that  the 
cartilage  over  the  external  condyle  of  the  femur  was  slightly  eroded.  But  it  is  not  at  all 
unlikely  that  tubercles  were  present. — C.  H.  F. 

Cornil  and  Ranvier  have  shown  that  in  cases  of  acute  tuberculosis 
miliaiy  granulations  may  often  be  found  in  the  cancellous  tissue  of  the 
bones,  especially  in  the  vertebrae,  the  sternum,  and  the  ribs. 

From  a  clinical  jDoint  of  view  the  most  important  disease  to  distinguish, 
from  acute  tuberculosis  is  enteric  fever.  Both  diseases  occur  in  patients  of 
the  same  age,  both  are  attended  with  pyrexia,  both  run  an  acute  course, 
and  in  both  the  lungs,  as  well  as  the  abdomen,  are  the  seat  of  disturbance. 
The  temperature  in  tuberculosis  is  less  regular,  and  is  interrupted  by  sub- 
normal readings ;  the  ratio  of  respiration  and  pulse  to  temperature  is 
greater,  and  cyanosis  comes  on  earlier.  Moreover  some  chronic  disease  of 
the  pulmonary  apices  is  often  to  be  discovered.  The  rash  and  the  charac- 
teristic stools  are  absent,  but  both  may  be  so  in  exceptional  cases  of  enteric 
fever.  Ehrlich's  diazo-reaction  of  the  urine  in  Enterica  may  also  occur  in- 
acute  tuberculosis;  but,  so  far  as  the  witer  knows,  the  serum-test  of 
typhoid  fever  does  not. 

Next  to  enterica  we  must  remember  the  possibility  of  pyaemia,  and  par- 
ticularly of  internal  pyaemia,  such  as  may  follow^  endocarditis  or  caries  of' 
the  internal  ear.    In  these  cases  the  temperature  is  usually  more  irregular, 
and  both  higher  and  lower  at  intervals,  than  in  acute  tuberculosis. 

Except  in  children,  acute  miliaiy  tuberculosis  of  the  lungs  is  accom- 
panied by  physical  signs  of  previous  phthisis,  often  of  old  standing  or  ajjpa- 
rently  obsolete ;  or  if  these  are  masked  by  the  more  recent  malady,  we- 
have  a  history  of  cough,  wasting,  or  haemoptysis ;  or  the  clubbing  of  the 
fingers  may  point  to  long-standing  cj'^anosis.  The  i^revalence  of  phthisis  or 
other  tubercular  disease  in  the  family  is  another  point  which  often  helps  in 
deciding  the  diagnosis  of  an  acute  febrile  attack. 

Acute  capillary  bronchitis,  when  it  occurs  in  a  young  adult,  is  some- 
times most  difficult  to  distinguish  from  miliary  tuberculosis  of  the  lungs ; 
or,  rather,  it  is  difficult  to  decide  whether  capillary  bronchitis  is  due  to  the 
presence  of  tubercles  or  is  the  only  disease.  In  young  adults  the  latter  is 
improbable,  but  the  writer  had  two  fatal  cases  during  the  winter  of  1889-90,. 
in  a  previously  healthy  young  man  and  a  young  woman,  in  both  of  whom, 
after  death,  no  tubercles  or  other  complication  were  discovered. 

As  a  help  to  diagnosis,  the  most  remarkable  seat  of  miliary  tubercles  is. 
one  where  they  can  actually  be  seen  during  life.  In  1857  Manz  discovered 
tubercles  in  the  choroid  of  each  eyeball  in  the  body  of  a  girl  who  had  died 
of  acute  tuberculosis.  In  1867-8  Cohnheim,  investigating  this  point  care- 
fully in  all  the  cases  of  miliary  tuberculosis — eighteen  in  number — that 
came  under  his  notice  in  the  Pathological  Institute  at  Berlin  during  a 
period  of  fourteen  months,  found  that  in  every  instance  one  or  both  of  the 
eyes  showed  choroidal  tubercles.  In  April,  1867,  the  ophthalmoscope  was- 
for  the  first  time  used,  apparently  by  v.  Graefe  himself,  for  the  discoveiy  of 
these  tubercles  during  life  in  a  patient  of  Griesinger's  ;  and  in  November  of 
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the  same  year  Mr  Soelberg  Wells  showed  the  Pathological  Society  a  speci- 
men of  choroidal  tuberculosis,  Avhich  he  had  detected  in  a  child  five  days 
before  her  death.  Although  choroidal  tubercles  are  frequently  met  with, 
they  are  not  so  often  present  in  miliary  tuberculosis  as  Cohnheim  supposed. 

One  of  tlio  most  remarkable  cases  was  recorded  by  Priinkel  in  1872  in  tlie  '  Berliner 
klin.  Woclienschrift.'  A  delicate  girl  of  six  was  attacked  in  May  of  1871  with  slight 
shivering,  and  her  temperature  rose  occasionally  to  100-4°.  Then  partial  ptosis  appeared, 
and  afterwards  paralysis  of  some  of  the  ocular  muscles.  On  May  22nd  the  ophthalmoscope 
showed  a  wliite  patch  to  the  upper  and  inner  side  of  the  disc  in  the  left  eye ;  it  was  as 
large  as  the  disc  itself,  and  had  a  rounded  form,  except  that  in  one  direction  it  was  drawn 
out  into  a  point.  By  the  1st  of  June  it  had  increased  iu  size  by  one  half.  On  account  of 
its  characters  being  so  diSerent  from  those  generally  described  as  belonging  to  tubercles 
in  the  choroid,  Fraukel  hesitated  to  diagnose  it  as  tubercular.  The  child  now  went  into 
the  country  with  her  parents  and  remained  there  until  August,  when  she  came  back  appa- 
rently in  perfect  health.  The  patch  in  the  fundus  of  the  eyeball,  however,  was  more 
ipromineut,  though  not  larger  than  before.  On  August  21st  she  became  ill  with  gastric 
symptoms  and  pyrexia,  and  died  on  October  1st.  On  September  10th  five  fresh  miliary 
'.tubercles  had  been  detected  in  the  choroid.    Vision  remained  unimpaired  until  death. 

In  acute  cases  the  munber  and  the  size  of  the  tubercles  may  increase 
from  day  to  day ;  and  if  nothing  is  at  first  detected  by  the  ophthalmoscope, 
.the  instrument  should  be  used  again  and  again.  The  tubercles  vary  in  size 
'up  to  2"5  mm.  in  diameter,  and  Ponfick  met  with  one  that  measured  5  mm. ; 
■but  Cohnheim  seems  often  to  have  detected  them  (in  the  dead  body)  when 
■they  could  only  be  seen  after  carefully  removing  the  choroidal  pigment, 
and  even  then  they  were  too  small  to  be  visible  by  the  naked  eye.  They 
occur  in  the  neighbourhood  of  the  disc  or  of  the  yelloAV  spot  more  often 
than  towards  the  equator  of  the  eyeball. 

Etiology. — Pulmonary  tuberculosis  is  seldom  the  result  of  caseating 
tuberculous  glands  which  had  been  recognisable  during  life.  Many  of  those 
who  are  attacked,  whether  children  or  adults,  are  robust  and  healthy- 
looking.  On  the  other  hand,  one  must  always  be  prepared  for  the  super- 
vention of  miliary  tuberculosis  in  cases  of  phthisis ;  for  acute  miliary 
tuberculosis  is  probably,  without  exception,  secondary  to  chronic  tubercu- 
lous caseous  inflammation  of  the  lungs  or  some  other  organ. 

Burkart  records  the  case  of  a  woman,  aged  twenty-eight,  who  died 
after  a  fortnight's  illness,  and  in  whom  the  lungs,  the  peritoneum,  and  the 
kidneys  showed  recent  miliary  tubercles,  Avhile  in  the  intestine  there  were 
the  typical  lesions  of  enteric  fever.  He  also  cites  eight  cases  recorded  by 
Birch-Hirschfeld,  in  which  acute  tuberculosis  developed  itself  after  enteric 
fever.  In  children  the  disease  often  follows  measles,  scarlet  fever,  and 
■smallpox. 

Acute  tuberculosis  occurs  at  all  ages,  but  is  most  frequent  in  young 
adults.  Among  forty  cases  observed  at  Guy's  Hospital  by  Dr  Fagge  during 
five  years,  one  patient  was  an  infant  aged  nine  months,  three  were  patients 
between  one  and  ten  years,  seven  between  eleven  and  tAventy,  thirteen 
between  twenty-one  and  thirty,  six  between  thirty-one  and  forty,  fo\ir  be- 
tween forty-one  and  fifty,  six  between  fifty-one  and  sixty.  This  list  does 
not  include  the  cases  in  which  th.e  clinical  symptoms  were  those  of  tuber- 
culous meningitis ;  if  they  were  taken  in,  the  proportion  of  children  would 
be  far  higher.  Burkart  gives  veiy  similar  figures.  Among  the  above  cases 
there  were  almost  exactly  twice  «,8  many  males  as  females  ;  among  Burkart' s 
the  proportion  was  as  sixteen  to  two. 

Prognosis. — The  duration  of  the  disease  is  commonly  three  to  four 
weeks,  reckoning  from  the  first  marked  symptoms  up  to  the  time  of  the 
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patient's  death;  but  occasiom.lly  it  may  be  protracted  for  three  or  four  or 
even  for  eight  months  without  going  on  into  ordinary  phthisis.  CHnically 
acute  puhnonary  tuberculosis  resembles  severe  primary  bronchitis,  and  is 
not  seldom  mistaken  for  it  until  an  autopsy  reveals  the  real  nature  of  the 
case.  Indeed,  as  Burkart  has  remarked,  it  is  common  for  miliaiT  tuber- 
cu  osis  to  develop  itself  in  lungs  whicli  are  already  emphysematous  from 
old  bronchitis;  twelve  of  his  eighteen  cases  were  examples  of  this,  and 
their  course  was  often  very  prolonged.  In  no  fewer  than  six  of  these,  in 
tact,  the  tubercles  were  already  calcified  or  fibrous,  with  a  lustre  like  that 
of  mother-of-pearl  so  that  they  might  fairly  be  considered  obsolete.  The 
cause  of  death  was  sometimes  pleural  effusion,  sometimes  dilatation  of  the 
right  side  of  the  heart,  sometimes  Bright's  disease ;  and  the  presence  of  the 
tubercles  seemed  to  be  little  more  than  an  accident.  A  similar  obsolescence 
of  pulmonary  tubercles  was  recorded  by  Dr  Fagge. 

This  question  of  the  possible  involution  of  miliaiy  tubercles  in  the 
lungs  is  of  great  interest.  We  usually  regard  the  fact  that  a  patient  re- 
covers as  proof  that  he  was  not  suffering  from  miliary  tuberculosis;  al- 
though Dr  Bristowe  believed  that  the  disease  may  be  occasionally  arrested, 
with  more  or  less  permanent  damage  to  the  lung.  He  speaks  of  the  lung[ 
after  the  arrest  of  the  discrete  tubercles,  as  becoming  "  seamed  throughout 
with  minute  patches  of  cicatrical  tissue,  the  fibres  of  which  have  something 
of  a  stellular  arrangement,  and  within  the  limits  of  which  the  lung-tissue 
presents,  from  the  presence  of  concurrent  emphysema,  a  coarsely  spongy 
character;  occasionally,  in  the  centres  of  the  scars,  minute  fibroid" knots  or 
concretions  may  be  recognised." 

Perhaps  the  only  way  in  which  recovery  from  miliary  tuberculosis  could! 
be  proved  would  be  by  the  discovery  of  tubercles  in  the  choroid  of  the  eye ; 
or  by  the  patient,  after  recovery,  dying  from  some  other  cause,  and  the 
tubercles  being  found  in  a  state  of  obsolescence. 

With  regard  to  the  treatment  of  miliary  tuberculosis  of  the  lungs,  we 
can  only  seek  to  obviate  the  tendency  to  death  from  dyspnoea.  Cupping- 
between  the  shoulders,  or  bleeding  from  the  arm,  inhalation  of  oxygen  gas, 
subcutaneous  injection  of  strychnia,  and  similar  measures  may,  it  is  con- 
ceivable, keep  the  patient  alive  until  the  brunt  of  the  attack  is  over,  and 
allow  of  the  tubercles  undergoing  involution  if  they  can. 

From  what  has  been  said  of  the  difficulty  of  diagnosis,  we  may  often 
derive  hope  from  the  possibility  that  our  diagnosis  may  be  wrong. 
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"Anthony  Henley's  father,  dying  of  an  Asthma,  said,  'Well,  if  I  can  get  this  breath, 
once  out,  I'll  take  care  it  shall  never  get  in  again.'  "—Swift. 

Asthma — History — Description  of  an  attach — Diagnosis  and  relation  to  struc- 
tural lesions  of  the  lung — JEtiology — Nature  and  physiology  of  the  disease- 
— Prognosis  and  treatment. 

Hay-fever — Onset  and  course — yEtiology — distribution  among  persons  and', 
pilaces — treatment. 

From  ancient  times  in  Greece  until  the  present  century  the  word  asthma*" 
was  used  to  mean  what  we  now  call  dyspnoea.  Like  Pleurisy  and  Colic,  it 
was  a  symptom,  not  a  disease  in  the  modern  sense  of  the  term.  Even  at 
the  present  day  we  hear  jDersons  spoken  of  as  "  asthmatic  "  who  are  suffer- 
ing from  bronchitis,  phthisis,  emphysema,  Bright's  disease,  or  affections  of 
the  heart.  Soon  after  the  discovery  of  auscultation  Rostan  and  some  other- 
French  physicians  scarcely  recognised  any  primary  disease  which  required 
the  name  of  asthma.  But  of  its  existence  there  can  be  no  doubt ;  and  now 
that  true  or  spasmodic  asthma  has  been  separated  from  other  disorders 
^vith  which  it  used  to  be  confounded,  its  characters  are  found  to  be  definite 
and  well  marked.  The  phrase  "  cardiac  asthma  "  is  no  longer  admissible,, 
and  "  asthmatic  "  should  be  reserved  to  apply  to  asthma  in  its  restricted, 
modern  sense. 

The  true  pathology  of  asthma  is  unknown,  and  this  chapter  might  have 
been  placed  in  the  vicinity  of  Spasmodic  Affections  of  the  Neiwous  System 
instead  of  here ;  but  at  present  it  is  most  conveniently  retained  among 
disorders  of  respiration. 

Symptomsi  of  an  attach. — Asthma  is  a  paroxysmal  disease.  It  sets  in, 
generally  with  remarkable  suddenness ;  most  frequently  in  the  middle  of 
the  night,  between  2  and  4  a.m.,  but  in  some  cases  between  6  and  8  a.m., 
or  in  the  afternoon ;  while  the  forenoon  is  almost  always  the  period  in  the 
day  when  the  patient  is  freest  from  it.  In  the  same  case  it  usually  begins, 
at  about  the  same  hour. 

The  patient,  Avho  has  gone  to  sleep  in  perfect  health,  wakes  up  in  the 
morning  with  a  sense  of  oppression  of  the  chest ;  and  this  soon  passes  on 
to  the  most  extreme  distress  of  breathing.  Sometimes,  however,  the  seizure 
is  preceded  by  symptoms  which  previous  experience  enables  him  to  recognise 
fis  premonitory — a  peculiar  drowsiness,  flatulence,  sneezing,  a  troublesome 
itching  under  the  chin,  or  the  passing  of  copious  pale  limpid  urine  like- 
that  secreted  in  hysteria. 

*  "'AaOjia  {aaOfialvw),  panthiff,  is  a  Homeric  as  well  as  a  Hippocratic  word. 
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Tlicre  is  sometimes  a  constant  preliminaiy  sensation,  parajsthesia  of 
various  kinds,  which  llomberg  happily  called  an  asthmatic  aura. 

The  urgent  dyspnoea  of  the  developed  attack  compels  him  to  sit  up,  and 
perhaps  drives  him  to  throw  open  the  window,  in  the  hope  of  getting  air  more 
freely.  Or  he  may  be  obliged  to  sit  with  his  elbows  planted  upon  a  table, 
•or  to  stand  with  his  hands  grasping  some  article  of  furniture  above  his 
head,  in  order  to  fix  the  shoulders  and  so  assist  the  muscles  of  forced  respira- 
tion. His  face,^  at  first  pallid,  becomes  livid  or  purple,  his  eyeballs  stare, 
his  hands  and  feet  are  cold,  his  skin  is  covered  with  a  profuse  sweat,  and 
his  expression  indicates  extreme  anxiety.  In  fact,  he  may  appear  to  be  at 
the  point  of  death. 

Examination  of  the  chest  shows  the  following  conditions.  The  breath- 
ing is  not  accelerated,  but  of  normal  frequency,  or  even  slower  than  natural. 
Its  rhythm  is  reversed,  the  inspiration  being  short,  while  the  expiration 
is  greatly  prolonged.  With  the  former  there  may  be  slight  wheezing, 
iDut  with  expiration  it  is  audible  all  over  the  room.  The  shape  of  the  chest 
is  that  of  a  very  deep  inspiration ;  the  upper  ribs  are  raised  to  the  fullest 
possible  extent,  and  the  diaphragm  has  descended  towards  the  abdomen,  so 
that  the  area  of  pulmonary  resonance  extends  considerably  lower  than 
natiu-al.*  During  inspiration  the  sterno-mastoidei  and  the  scaleni  are 
brought  into  action,  but  there  is  scarcely  any  advance  in  the  degree  of  ex- 
pension  ;  during  expiration  there  is  but  little  recession,  although  the  rigid 
abdominal  muscles  can  be  seen  and  felt  to  be  doing  their  utmost  to  expel  air 
from  the  lungs.  Percussion  shows  much  less  than  the  natm-al  amount  of 
difference  between  inspiration  and  expiration  in  the  relation  of  the  lungs 
to  the  heart  and  liver ;  and  the  percussion-note  of  the  whole  chest  is  over- 
resonant.  On  auscultation,  the  inspiratory  murmur  is  found  to  be  almost 
inaudible ;  or  it  is  replaced  by  sibilus  or  rhonchus.  With  expiration  there 
is  heard  the  same  loud  wheezing  sound  already  mentioned  as  audible  at  a 
•distance. 

So  entirely  occupied  is  the  patient  with  the  mere  act  of  breathing  that 
he  can  scarcely  utter  a  word,  or  turn  his  head,  or  even  stop  to  cough ;  but 
•after  a  time  a  slight  oough  comes  on,  leading  to  the  expectoration  of  a  few 
greyish-white  pellets  of  mucus  (cf.  p.  101).  Expectoration  generally  indi- 
■cates  that  the  symptoms  are  about  to  subside. 

The  temperature  is  not  raised,  and  the  pulse  little  quickened,  if  at  aU. 
Einger  finds  the  urine  after  a  fit  is  deficient  in  both  m-ea  and  salines. 

The  duration  of  a  paroxysm  of  asthma  is  very  variable ;  usually  it  lasts 
irom  one  to  three  hom-s,  sometimes  only  a  quarter  of  an  hour,  and  occa- 
sionally with  but  slight  remissions  for  a  whole  night  or  a  day.  As  it  passes 
•off  the  patient  falls  asleep,  and  when  he  wakes  in  the  morning  his  breath- 
ing may  be  quite  easy.  In  some  cases,  however,  the  disease  continues  for 
•several  days  in  succession  with  scarcely  any  abatement,  except  that  there 
is  some  increase  in  its  severity  at  night,  and  some  lessening  during  the 
■early  part  of  the  day.  Even  in  such  cases,  however  alarming,  a  fatal  ter- 
mination scarcely  ever  occurs. 

When  asthma  passes  off  in  the  usual  way  it  is  apt  to  return  during  the 
following  night ;  and  the  paroxysms  may  i-ecur  for  several  successive  nights, 
and  then  cease,  leaving  the  patient  free  for  weeks  or  months  together. 

*  Some  good  observers  (Riegel,  Wilson  Fox,  Goodliart)  have  occasionally  found  the 
•opposite  condition  during  the  paroxj'sm ; — the  chest  in  a  state  of  expiration, — but  they 
admit  that  this  condition  is  a  rare  exception. 
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There  are  other  cases  in  which  the  disease  shows  itself  night  after  night  for 
years.  Thus  a  friend  of  Dr  Fagge,  who  was  liable  to  asthma  for  the  last 
twenty-five  or  thirty  years  of  his  life,  was  never  able  to  lie  down  to  sleep ;. 
when  night  came  on  he  dressed  himself  in  a  flannel  suit,  and  seated  himself 
in  a  large  chair,  where  he  remained  till  morning. 

Death  as  the  direct  result  of  a  fit  of  asthma  is  almost  unknown;  but 
the  following  case,  which  occurred  some  years  ago  at  Guy's  Hospital,  came 
perilously  near  it. 

One  of  our  students,  a  healtliy  and  athletic  young  man,  devoted  to  football,  was 
1  admitted  into  the  Clinical  Ward  one  evening,  labouring  under  a  severe  attack  of  asthma,. 
1  to  which  he  was  subject.  A  few  hours  later,  the  house  physician,  who  was  sleeping  in  an 
:  adjoining  room,  was  hastily  summoned  on  account  of  an  alarming  failure  of  the  patient's 
1  breathing.  His  respirations  became  more  and  more  sliallow,  and  at  last  they  ceased 
altogether;  he  fell  forwards  in  a  state  of  insensibility,  and  remained  unconscious  for  several 
1  minutes.  Artificial  respiration  was  resorted  to  at  once,  and  with  success ;  but  if  medical 
:  aid  had  been  less  prompt  there  is  little  doubt  that  lie  would  have  died. 

Diagnosis. — From  the  above  description  of  asthma  it  will  be  apparent 
that  the  disease  ought  never  to  be  mistaken  for  those  tracheal  or  laryn- 
j  geal  affections  (such  as  bilateral  paralysis  of  the  abductors  of  the  cords)  ia 
'  which  the  dyspnoea  is  mainly  inspiratory. 

But  it  is  often  only  by  the  history  that  one  can  tell  whether  a  patient 
i  is  suffering  from  asthma  or  from  bronchitis  and  emphysema.  According  to. 
'  Trousseau,  a  child  (or  even  an  adult)  may  be  seized  with  what  appears  to  be 
!  an  acute  and  dangerous  attack  of  broncho-pneumonia,  with  abundant  moist 
!  sounds  over  the  chest ;  and  yet  the  subsidence  of  the  symptoms  in  the 
( course  of  a  day  or  two,  and  the  recurrence  of  like  attacks  on  future  occa- 
I  sions,  ultimately  shows  that  the  affection  is  really  asthma. 

The  relation  of  bronchitis  and  emphysema  to  asthma  is  twofold.  On 
1  the  one  hand,  patients  who  have  chronic  bronchitis  may  suffer  from  time 
ito  time  from  paroxysms  of  dyspnoea,  which  cannot  be  accounted  for  by  any 
i increase  of  the  bronchitis,  and  seem  referable  to  a  spasm  of  the  air-tubes; 
iif  such  spasm  is  the  essential  condition  in  asthma,  it  may  be  said  that  in 
I  these  cases  secondary  asthma  is  present  as  a  comphcation  of  the  bronchitis. 

Bronchitic  asthma  "  was  recognised  by  Salter ;  it  is  constantly  worse  in 
rthe  winter  than  in  the  summer,  which  is  not  generally  the  case  with  pri- 
iinaiy  asthma. 

On  the  other  hand,  if  a  person  with  healthy  thoracic  viscera  becomes 
^subject  to  frequently  recurring  attacks  of  asthma^  Ms  lungs  soon  or  later 
:  become  emphysematous.     We  have  seen  that  during  the:  paroxysm  of 
:msthma  the  ribs  are  raised,  and  the  diaphragm  at  a  lower  level  than 
!  natural ;  m  other  words,  the  lungs  are  in  a  state  of  over-distension.  When 
it  the  symptoms  quickly  pass  off,  as  is  usually  the  case,  the  chest  walls  return 
m  a  few  hours  to  their  normal  position  and  the  lungs  to  their  normal  size. 
(But  if  similar  attacks  recur  again  and  again  at  short  intervals,  the  inevit- 
stable  result  18  that  the  elasticity  of  the  pulmonary  tissue  is  impaired,  and 
thus  the  alveoli  become  permanently  over-stretched  and  emphysematoiis  : 
•ultimately  the  right  side  of  the  heart  dilates,  dropsy  sets  in,  and  there 
loilow  the  other  mechanical  results  of  general  venous  congestion'  as  in  the 
laast  stage  of  chronic  bronchitis.  .  ,  • 

Patients  with  confirmed  asthma  gradually  acquire  a  chiiracteristio 
.aspect  which  was  well  described  by  Salter.  They  are  round-backed,  high- 
^shouldered,  and  stooping;  the  chest  is  rigid  and  almost  motionless,  and 
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■from  it  the  arms  hang  suspended,  but  inclined  rather  backwards  and  bent 
at  the  elbows.  They  are  wasted,  sometimes  to  emaciation,  ^vith  prominent 
thoracic  veins,  cold  thin  hands,  and  a  dusky  complexion.  The  cheeks  are 
hollow,  the  eyeballs  watery,  the  mouth  half-open,  and  the  jaw  hanging. 
The  voice  is  feeble  and  somewhat  hoarse. 

Diagnosis  must  rest  on  the  natural  history  of  the  disease,  its  early 
origin,  its  exciting  causes,  its  paroxysmal  attacks,  and  the  condition  of  the 
patient  between  them. 

The  real  difl&culty  is  to  distinguish  idiopathic  or  primary  asthma  from 
the  paroxysmal  dyspnoea  which  is  only  a  symptom  of  angina  pectoris, 
or  aneurysm,  of  uraemia  or  bronchitis,  of  emphysema  or  heart-disease,  of 
laryngismus  or  of  hysteria. 

There  is  none  of  the  pain  of  angina,  and  the  paroxysms  last  much 
longer;  the  heart  and  great  vessels,  and  the  urine  are  foimd  unaflfected ; 
the  dyspnoea  is  expiratory;  and  the  respiration  is  not  nearly  so  frequent, 
though  it  is  quite  as  shallow,  as  in  the  false  dyspnoea  of  hysteria. 

JEtiology.— With,  respect  to  the  causes  of  asthma  two  questions  arise  : 
tfirst.  What  are  the  predisposiny  conditions  which  render  certain  persons 
susceptible  of  the  disease,  whereas  others  seem  to  be  immune  ?  and  secondly, 
"What  are  the  exciting  causes  which  are  found  to  bring  on  the  paroxysms  in 
those  who  are  predisposed? 

The  answer  to  the  first  of  these  questions  is  at  present  incomplete  ; 
while  to  a  third  question  of  the  causa  efficiens,  the  invariable  antecedent  of 
asthma,  either  regarded  as  a  paroxysm  or  as  a  diathesis,  we  are  quite  im- 
able  to  reply. 

Inheritance  has  a  share  in  the  aetiology  of  asthma.  Salter  gives  many 
striking  instances  of  the  transmission  of  asthma  from  generation  to  genera- 
tion;  and  also  mentions  cases  in  which  several  brothers  and  sisters  in  a 
family  were  asthmatic  without  the  parents  being  so.  Walshe  likewise  gives 
instances  of  three  or  four  brothers  or  sisters  being  asthmatic  without  the 
disease  having  appeared  in  the  preceding  generation.  This  kind  of  con- 
nection, which  is  not  hereditary  so  much  as  consanguineous,  we  have  already- 
noticed  in  the  case  of  certain  undoubtedly  nervous  maladies,  e.  g.  Thomsen's 
disease  (vol.  i,  p.  872).  Burkart  found  a  history  of  parental  asthma  in 
only  16  out  of  100  patients,  Goodhart  in  25  out  of  123. 

In  early  life  many  cases  appear  to  be  directly  traceable  either  to 
measles,  to  whooping-cough,  or  to  an  attack  of  ordinary  bronchitis ;  at  the 
time,  the  child  seems  to  recover  perfectly,  but  it  becomes  for  the  future 
liable  to  asthma 

Salter  relates  the  case  of  an  epileptic  patient  Avhose  fits,  after  the 
usual  premonitory  symptoms,  were,  sometimes  replaced  by  asthmatic  parox- 
ysms. This  is,  however,  very  exceptional ;  nor  is  it  pretended  that  there 
is  any  connection  between  asthma  and  hysteria. 

In  another  of  Salter's  patients  a  violent  attack  of  asthma  was  twice 
suddenly  excited  by  fear ;  and  Walshe  tells  how  an  asthmatic  patient,  who 
had  forgotten  to  take  his  cigarettes  out  with  him,  was  so  alarmed  on  dis- 
covering his  omission  that  the  dreaded  attack  at  once  came  on. 

Asthma,  like  most  other  obscure  ailments,  is  said  in  England  to  be 
related  to  ^out,  and  in  the  tropics  to  malaria.  It  has  also  been  supposed 
to  alternate  with  eczema,  or  even  psoriasis,  becoming  worse  when  the  skm 
has  got  better;  and  Sir  Andrew  Clark  called  attention  to  the  co-existence 
or  alternation  of  asthma  and  urticaria,  and  believed  that  the  swelling  of 
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the  bronchial  mucous  membrane  and  the  cutaneous  wheals  may  be  the 
result  of  sudden  vaso-motor  disturbance.* 

The  age  at  which  patients  first  become  atiiected  with  asthma  is  much 
earlier  than  was  formerly  supposed.  Salter  found  that  in  a  fourth  of  his 
cases  (71  out  of  225)  it  had  begun  before  the  tenth  year,  and  he  saw  two 
cases  in  infants,  one  fourteen  and  the  other  twenty-eight  days  old.  The 
change  of  opinion  as  to  the  age  at  which  asthma  appears  does  not  affect 
the  facts  but  the  terms  of  pathology.  While  asthma  meant  dyspnoea,  it 
was  true  that  most  asthmatics  were  middle-aged  or  old ;  now  that  it  means 
pai'oxysmal  spasmodic  attacks,  it  is  true  that  it  usually  begins  in  youth 
and  is  rare  in  old  age. 

More  males  than  females  suffer  from  asthma — probably  twice  as  many. 
This  agrees  with  the  liability  of  males,  and  particularly  male  children,  to 
infantile  palsy  and  other  nervous  diseases  (excepting  chorea). 

Asthma  is  a  disease  more  common  in  the  well-to-do  than  in  the  poor, 
though  cases  are  not  wanting  in  the  out-patient  room  of  a  London  hospital. 

The  exciting  causes  of  the  asthmatic  paroxysm  vary  widely  in  different 
eases. 

Certain  kinds  of  weather,  certain  winds,  cold  air,  the  confined  air  of 
crowded  rooms  or  railway  carriages,  act  as  exciting  causes  in  some  cases. 
Or  the  attack  may  follow  the  inhalation  of  dust,  or  smoke,  even  the  smoke 
of  an  extinguished  candle  or  of  a  lucifer  match. 

Some  patients  are  sure  to  be  seized  with  asthma  if  they  come  near 
certain  kinds  of  animals  :  cats,  rabbits,  dogs,  horses,  guinea-pigs,  or  the 
smaller  Carnivora  of  a  managerie.  Salter  relates  many  remarkable  cases  of 
this  kind,  and  what  is  especially  noteworthy  is  that  years  have  often  passed 
before  the  patient  discovered  to  what  his  sufferings  were  due.  One  man,  a 
livery-stable  keeper,  was  continually  asthmatic  until  he  retired  from  busi- 
ness, and  then  became  almost  entirely  free;  but  whenever  he  went  back 
among  the  horses  the  disease  returned,  and  so  at  last  he  found  out  what 
was  for  him  the  special  exciting  cause.  Dr  Fagge  knew  a  lady  who  was 
attacked  with  asthma  whenever  she  was  in  the  same  room,  with  a  cat ;  she 
could  at  once  discover  its  presence  by  a  painful  sense  of  constriction  in  the 
air-passages. 

The  asthma  produced  by  hay,  or  rather  by  the  pollen  of  grasses,  is  one 
form  of  the  disease  (v.  infra,  p.  102).  Some  patients  never  have  asthma 
unless  they  are  exposed  to  the  influence  of  the  pollen ;  -with  others  this  is 
only  one  of  many  exciting  causes.  Many  persons  are  sure  to  suffer  if  they 
inhale  the  powder  of  ipecacuanha,  and  odours  of  various  kinds  bring  on 
asthma  in  particular  patients. f 

Diet  plays  an  important  part  in  setting  up  the  paroxysms  in  almost  all 
asthmatic  patients.  Heavy  suppers  and  late  dinners  are  very  injurious ; 
many  asthmatic  persons  are  unable  to  eat  any  solid  food  for  several  hours 
before  bedtime.  Articles  of  food  particularly  apt  to  provoke  the  disease  are 
cheese,  nuts,  coffee,  bottled  stout,  and  wine. 

Sometimes  the  attacks  are  clearly  traceable  to  uterine  irritation,  as 
when  they  return  with  each  catamenial  period,  or  come  on  only  during 
pregnancy  or  parturition. 

Another  occasional  cause  of  asthma  is  the  presence  of  polypi  in  the  nose. 
This  fact  was  first  noticed  by  Voltolini,  and  has  since  been  confirmed  by 

*  See  a  case  in  point  related  by  Dr  T.  D.  Pryce  in  the  '  Lancet'  for  May,  1886. 

t  See  the  graphic  narratives  of  such  cases  of  asthma  given  by  Watsou  and  Trousseau. 
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Haenisch  and  many  other  observers.  In  such  cases,  removal  of  the  nasal  , 
growths  frees  the  patient  from  the  liability  to  asthma. 

Of  late  years  varicose  veins  and  swollen  mucous  membrane  have  been 
detected  in  many  cases  of  asthma  where  no  polypi  were  present,  and  the 
inferior  turbinated  bone  has  been  removed  as  a  curative  measure.  But 
though  the  connection  between  this  form  of  reflex  irritation  and  asthma  is 
important,  it  is  far  from  being  constant. 

Of  all  the  exciting  causes  of  asthma  the  most  remarkable  is  locality.  In 
certain  places  the  patient  is  sure  to  be  attacked;  in  others  he  is  as  sure  to- 
escape.    As  a  rule,  the  places  most  favourable  for  asthmatic  subjects  are 
large,  crowded,  smoky  towns,  like  London,  Glasgow,  and  Manchester.  The 
most  extraordinary  stories  are  related  by  Salter  of  the  eJffects  of  London 
air.    Persons  whose  lives  had  been  rendered  miserable  for  years  have 
become  entirely  free  from  asthma  after  moving  to  London.    He  thought, 
that  three  fourths  or  more  of  all  cases  of  asthma  might  be  cured  in  this 
way.    Some  asthmatic  patients  breathe  comfortably  in  a  London  fog  or  in. 
the  underground  railway,  and  one  of  Walshe's  found  that  he  could  only  live- 
in  perfect  freedom  from  his  asthma  in  the  Seven  Dials.    Nay,  the  influence- 
of  locality  may  neutralise  the  ill  eflects  of  some  exciting  cause  of  the- 
paroxysms ;  the  patient  may  be  able  while  in  London  to  eat  what  he  pleases 
and  at  whatever  hours,  Avhereas  in  the  country  the  strictest  dieting  may 
be  required  to  keep  oflf  the  disease.    On  the  other  hand,  there  are  a  few 
cases  in  which  the  air  of  the  sea-side  or  of  a  bracing  hilly  district  is  found 
to  be  the  best. 

Pathology. — Various  explanations  have  been  given  of  the  parox}-sms  of 
asthma,  but  even  now  the  pathology  of  the  disease  is  not  fully  known. 
There  is  clearly  obstruction  to  the  passage  of  the  air  in  expiration,*  and  it 
is  generally  supposed  that  the  cause  is  spasm  of  the  muscular  fibres  of  ther 
bronchial  tubes.  That  these  fibres  are  capable  of  contracting,  so  as  to- 
narrow  to  some  extent  the  calibre  of  the  tubes,  was  long  ago  established, 
experimentally  by  the  late  Dr  C.  J.  B.  Williams,  and  by  Paul  Bert,  and; 
others  since.  The  suddenness  of  the  onset  of  the  asthmatic  paroxysm,  the- 
equally  sudden  way  in  which  it  sometimes  subsides  under  the  influence  of  a, 
violent  mental  shock  or  emotion,  the  marked  effect  of  such  remedies  as, 
chloral,  belladonna,  and  stramonium  in  bringing  it  to  an  end,  all  favour  the 
view  that  it  is  essentially  spasmodic  in  nature.  On  the  other  hand,  it  is  by 
no  means  clear  that  spasm  alone  can  produce  such  extreme  narrowing  of 
the  tubes  as  must  be  present  in  asthma ;  or  that  spasm  can  be  kept  up  so- 
long  as  a  protracted  paroxj^sm  of  asthma. 

A  more  recent  hypothesis  is  that  the  mucous  membrane  of  the  tubes 
becomes  rapidlv  swollen  by  what  German  writers  term  a  "  fluxionary  hyper- 
emia," or  (as  Weber  put  it)  by  "  a  dilatation  of  its  blood-vessels  through  the 
influence  of  the  vaso-motor  nerves."  The  fact  that  the  catarrhal  form  of 
hay-fever  is  attended  with  an  obvious  swelling  of  the  mucous  membrane  of 
the  nose  is  a  strong  point  in  favour  of  this  view,  since  it  seems  imlikely 
for  the  asthmatic  form  of  the  same  disease  to  be  altogether  different  in 
pathology.  Sir  Andrew  Clark  regarded  this  supposed  swelhng  as  analogous 
to  that  of  urticaria,  others  have  compared  it  to  erysipelas.  If  it  is  inflam- 
matory it  may  as  well  be  called  catarrhal  bronchitis  at  once ,:  if  not,  it  must 

*  Durine  the  act  of  expiration  the  very  small  bronchial  tubes  are  as  nnich  expose.!  to 
nressurras  the  pulmonary  alveoli  themselves,  and  it  is  not  difficnlt  to  suppose  that  whcu- 
fZ  a,n  cause' they  are'  partially  obstructed,  they  >uay  admit  .ur  into  the  lungs  uv 
inspiration,  and  yet  i-efuse  to  allow  it  to  pass  out  in  expiration.-C.  H.  F. 
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depend  on  vaso-niotor  nerves,  and  asthma  may  still  be  regarded  as  a 
paroxysmal  neurosis.  Stork  actually  observed  with  the  laryngeal  mirror 
that  during  an  asthmatic  attack  the  whole  length  of  the  trachea  and  part 
of  the  right  bronchus  were  deeply  congested.  But  may  not  this  venous 
stasis  have  been  the  result,  not  the  cause,  of  the  dyspnoea  1 

It  is  no  doubt  possible  that  the  small  bronchial  tubes  may  be  affected 
both  with  hypertemia  and  with  spasm ;  but  a  double  explanation  is  seldom 
true. 

In  1871  Leyden  discovered  in  the  sputa  certain  pointed  octahedral 
crystals,  identical  with  those  which  are  found  in  the  blood  and  viscera  in 
cases  of  leuchtemia,  and  known  as  Charcot's  crystals,  after  their  first 
description  by  him.  Leyden  supposed  that  these  crystals  might  perhaps 
constitute  the  starting-point  of  the  asthmatic  paroxysm,  by  irritating  the 
peripheral  ends  of  the  branches  of  the  vagi  in  the  bronchial  mucous  mem- 
brane, and  so  setting  up  a  reflex  spasm  of  the  muscular  fibres  beneath. 
But  they  have  been  observed  in  the  sputa  of  patients  not  suftering  from 
asthma,  although  less  constantly  and  in  less  numbers. 

Elongated  spiral  plugs  of  mucus  have  been  recognised  in  the  scanty 
sputa  of  asthma  by  Lefevre,  by  Curschmann,  and  by  subsequent  observers. 
These,  like  Charcot's  crystals,  are  found  in  the  mucous  expectoration  of 
other  diseases,  and  cannot  therefore  be  regarded  as  specific  or  pathogno- 
monic of  asthma  J  and  the  same  remarks  seem  to  be  true  of  the  presence 
of  eosinophil  cells,  which  were  discovered  in  asthmatic  sputa  by  Adolph 
Schmidt. 

The  microbes  found  in  the  expectoration  after  an  attack  of  asthma  are 
none  of  them  constant  or  peculiar.  The  late  Dr  Kanthack,  in  a  paper  before 
the  Cambridge  Medical  Society  (April  1st,  1898),  described  streptococci,  dip- 
lococci  with  a  capsule,  staphylococci,  and  minute  bacteria,  some  resembling 
that  of  Loffler,  but  none  of  them  specific. 

On  the  whole  the  evidence  at  present  is  that,  as  Dr  Edward  Liveing  put 
it,  asthma  is  a  paroxysmal  refiex  neurosis  without  any  constant  local,  toxic, 
or  bacterial  origin. 

Prognosis. — ^When  asthma  occurs  in  childhood,  it  often  subsides  about 
the  age  of  puberty,  leaving  the  patient  free  for  the  rest  of  his  life.  On  the 
other  hand,  persons  above  the  age  of  forty  or  forty-five  seldom  if  ever  get 
rid  of  a  liability  to  it.  The  longer  and  the  more  frequent  the  paroxysms 
the  more  serious  is  the  case.  It  is  important  to  notice  whether  in  the 
intervals  between  the  attacks  there  is  any  shortness  of  breath,  or  cough 
with  expectoration.  For  such  symptoms  indicate  that  the  asthma  is  com- 
plicated with  chronic  bronchitis,  or  emphysema;  and  the  presence  of  any 
permanent  organic  lesion  of  the  lungs  seriously  adds  to  the  gravity  of  the 
disease.  The  popular  notion  that  "  asthma  is  a  lease  of  long  life  "  is  quite 
mistaken.  It  only  points  to  the  fact  that  death  in  the  fits  is  extremely 
rare,  and  that  so  apparently  severe  a  disease  does  not  kill  rapidly.  All 
life  insurance  offices  know  that  asthma  leads  in  time  to  emphysema  and 
its  consequences,  and  reject  or  heavily  "  load  "such  cases. 

Asthma  does  not  tend  to  develop  phthisis ;  although  there  are  cases 
which  prove  that  it  does  not  prevent  its  supervention. 

Treatment. — Our  object  is  twofold :  first,  to  prevent  the  recurrence  of 
"the  asthma ;  and  secondly,  to  relieve  the  paroxysms  and,  if  possible,  cut 
them  short. 

In  endeavouring'  to  prevent  the  attacks,  the  most  important  thing  is  to 
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study  the  exciting  causes  in  the  individual  patient,  and  as  far  as  possible  to 
remove  them.  The  digestive  organs  and  the  diet  next  demand  attention  ; 
and  then  the  place  of  residence,  A  drug  which  is  in  some  cases  service- 
able is  iodide  of  potassium  ;  but  it  often  fails.  Arsenic  is,  in  the  writer's 
experience,  more  often  successful,  and  bromides  are  another  valuable  medi- 
cine ;  but  phosphorus  is  probably  useless. 

For  the  parox-ysms  of  asthma,  different  modes  of  treatment  are  useful, 
some  in  one  case,  some  in  another.  Many  patients  are  at  once  relieved 
when  they  are  made  faint  and  sick  by  an  emetic  dose  of  ipecacuanha  or  by 
smoking  tobacco.  The  latter  is  said  to  be  the  best  remedy  for  hay-asthma ; 
unfortunately,  those  who  smoke  habitually  get  no  benefit  from  it ;  and  with 
others  the  remedy  is  worse  than  the  disease.  In  some  cases  nothing  does 
so  much  good  as  strong  hot  coffee  taken  on  an  empty  stomach,  or  hot 
whisky  and  water,  or  a  subcutaneous  injection  of  morphia.  But  the  last 
two  remedies  are  dangerous  when  successful.  In  other  cases  the  inhalation 
of  chloroform  gives  verv^  rapid,  but  generally  only  temporary  relief.  Smok- 
ing the  leaves  of  stramonium  (or  of  the  other  species  of  Datura)  is  often 
very  effectual.  Or  the  patient  may  try  stramoniimi  as  a  tincture  or  an 
extract,  or  the  ethereal  tincture  of  lobelia  in  full  doses,  or  tincture  of 
belladonna,  or  chloral  hydrate,  or  grindelia.  Some  patients  derive  great 
relief  from  the  fumes  of  nitre-paper,  burnt  so  as  to  fill  the  room  with 
white  smoke.  In  other  cases  they  benefit  by  inhaling  a  green  powder,  sold 
in  the  United  States  as  Himrod's  cure  for  asthma,  and  said  to  consist  of 
nitre,  stramonium,  and  aniseed.  Chloroform  and  nitrite  of  amyl  are  im- 
certain  in  their  effects ;  and  galvanism  is  probably  useless.  When  the- 
paroxysms  can  be  traced  to  the  nasal  mucous  membrane,  surgical  interfer- 
ence is  indicated. 

For  details  in  the  management  of  cases  of  asthma  the  reader  should 
consult  the  late  Dr  Hyde  Salter's  work,  based  as  it  was  upon  a  large  experi- 
ence, as  well  as  upon  his  own  sufferings  from  the  disease. 

Hay-fever.* — Some  people  are  liable  every  summer  to  a  most  trouble- 
some comjDlaint,  which  in  many  cases  assumes  the  characters  of  asthma, 
and  is  probably  allied  in  its  pathology.  Attention  was  first  directed  to  it 
in  England  by  Dr  Bostock  in  a  paper  read  before  the  Royal  Medical  and 
Chirurgical  Society  in  1819. 

Symptoms. — It  usually  sets  in  with  a  feeling  of  irritation  in  the  nose,, 
throat,  and  eyes.  Then  the  patient  begins  to  sneeze — perhaps  twenty  times- 
in  succession  ;  a  thin  watery  secretion  runs  from  his  nostrils,  and  the  nasal 
submucous  tissue  swells  until  no  air  can  be  dra-mi  through  the  nose.  If,, 
however,  he  lies  down  and  turns  on  his  side,  the  nostril  which  is  now  upper- 
most becomes  in  a  short  time  free,  apparently  as  the  result  of  gravitation 
of  the  oedematous  fluid.  The  swelling  affects  the  lachrymal  passages  also, 
so  that  the  tears  run  down  over  the  cheeks.  The  eyes  are  often  inflamed,, 
and  the  eyelids  swell.  These  distressing  symptoms  vary  in  severity  and', 
duration,  but  often  last  three  or  four  weeks,  or  sometimes  longer  still.. 
Paroxysms  of  sneezing  recur  from  time  to  time,  and  the  nasal  discharge  be- 
comes thicker  and  more  purulent.  If  left  to  itself,  the  malady  gradually 
passes  off,  leaving  more  or  less  weakness  behind. 

*  Synonyms. — Hay-asthma — Periodic  vaso-iriotor  coryza — Specific  or  nervous  corvza — 
Catarrhus  sestivus — Catarrlius  ex  foenisicio— Roso-cold  and  nutninnal  catarrh  (U.S.A.). — 
Fr.  Fi^vre,  asthiue,  ou  catarrhe  de  foine,  asthme  d'ete.— C'ej-m.  Heu-Asthiua,  Heufieber» 
Bostock'sher  Katarrb. 
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In  many  cases  there  is,  along  with  catarrh  and  cough,  disproportioned 
dyspnoea  occumng  in  paroxysms  also ;  and  in  other  cases  the  sneezing  and 
coiyza  are  but  slight  and  the  asthmatic  symptoms  severe.  The  connection 
between  these  several  forms  lies  in  their  causation. 

Exciting  came.— This  "  summer  catarrh  "  or  summer  asthma  occurs  m 
the  bec^nning  of  the  hay  season,  and  often  immediately  after  being  in  a 
hayfield.  In  1873  Dr  Blackley,  of  Manchester,  discovered  by  careful 
observations  and  experiments  upon  himself  that  the  true  cause  of  the  affec- 
tion is  the  diffusion  in  the  air  of  the  pollen  of  grasses,  which  settles  on 
the  mucous  membrane  of  the  eyes  and  nose.*  He  found  that  by  mtroduc- 
ino-  a  small  quantity  of  pollen  into  the  nostrils  he  could  bring  on  all  the 
svmptoms  of  the  disease.  During  the  summers  of  1866  and  1867  he 
made  daily  observations  on  the  amount  of  pollen  deposited  on  glass  shdes 
moistened  with  glycerine  and  exposed  to  the  air ;  and  he  found  that  there 
was  a  pretty  close  relation  between  the  quantities  coUected  and  the  severity 
of  the  symptoms  of  his  hay-fever  from  day  to  day.  Blackley  showed  that 
when  one  might  imagine  that  there  can  be  no  pollen  in  the  air,  it  really 
may  be  present  in  abundance.  Once  he  was  suddenly  seized  with  asthma 
while  on  the  shore,  with  a  sea  breeze  blowing ;  between  him  and  the  sea 
there  was  but  a  narrow  belt  of  land,  but  upon  this  he  found  a  field  of  wheat 
in  full  bloom. 

Predisposing  cowses.— Hay-fever  frequently  appears  for  the  first  time 
about  the  age  of  puberty,  but  sometimes  it  is  observed  in  children  four 
or  five  years  old.  Persons  who  have  reached  the  age  of  forty  without  being 
affected  with  it  are  probably  never  attacked  afterwards.  It  is  more 
common  in  men  than  in  women. 

It  has  been  noticed  that  those  who  suffer  from  this  singular  complaint 
belong,  as  a  rule,  to  the  educated  classes.  It  is  rare  among  gardeners  or 
farm  labourers.  It  may  be  that  predisposition  to  the  disease  is  the  result 
of  an  indoors  life  in  towns  and  cities,  where  the  exciting  cause  is  scarce. 
If  so,  one  can  understand  why  hay-fever  has  become  more  common  of  late 
years.  In  addition  to  the  personal  peculiarity,  which  we  may  call  an  idio- 
syncrasy or  neurotic  disposition  or  diathesis,  there  is  a  local  peculiarity  m 
those  subject  to  this  curious  malady, — the  nasal  mucous  membrane  readily 
swells  and  becomes  vascular,  as  has  been  proved  by  Voltolini  and  Hack  in 
Germany,  and  by  Daly  and  several  other  physicians  in  the  United  States. 

Hay-fever  is  supposed  to  prevail  in  England  more  than  on  the  Continent, 
but  it  is  also  veiy  common  in  the  United  States,  where  it  has  been  carefully 
investigated  by  Dr  Mackenzie,  of  Baltimore.  In  most  cases  the  suscepti- 
bility to  the  disease  increases  with  each  successive  year.  At  first  the 
patient  may  be  attacked  only  when  he  is  actually  in  a  meadow  where  the 
grass  is  in  full  bloom ;  ultimately  he  suffers  as  soon  as  he  attempts  to  go 
into  the  country  during  the  hay  season.  Sometimes  it  assumes  the 
asthmatic  form  after  it  has  for  several  years  recurred  as  a  catarrh. 

The  treatment  is  unsatisfactory.  Neither  quinine  nor  arsenic,  nor  any 
other  medicine  appears  to  have  the  power  of  enabling  those  who  are  liable 
to  the  disease  to  bear  exposure  to  its  exciting  cause  without  being  at  once 
attacked  by  it.    The  local  application  of  quinine  in  solution  was  first  used 

*  Some  writers  suppose  that  the  irritant  acts  not  mechanically  hut  chemically  from  the 
presence  of  conmarin  or  coumaric  anhydride  (C(,H|.,0„),  an  aromatic  compound  belonginfr 
to  the  Benzene  gronp.  It  gives  its  scent  to  the  grass  Anihoxanihum  oclorainm  and  to 
Asperula  odorata. 
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in  his  own  case  by  Helinholtz,  but  it  has  not  proved  so  successful  witli 
meaner  sufferei;s.  Sir  Andrew  Clark  (after  trying  and  discarding  everv 
kind  of  internal  remedy,  including  aconite  and  belladonna)  found  that  a 
solution  of  eucame  (5-15  per  cent.)  applied  locally  with  a  brush,  or  as  a 
spray,  is  sometimes  successful,  though  it  often  fails.  As  a  more  effectual 
plan,  the  same  physician  recommended  the  thorough  local  application  of  a 
solution  of  carbolic  acid  to  the  interior  of  the  nostril  (see  the  formula  and 
method  described  in  the  'Brit.  Med.  Journ.,'  June  11th,  1887  p  1256) 
Some  physicians  report  good  results  in  themselves  or  in  their  patient* 
from  the  use  of  a  solution  inhaled  into  the  nostrils  from  a  vaporizer 
which  contains  cocaine  hydroehlor.,  quinine  sulph.,  and  phenazone,  with 
hydrochloric  acid  and  camphor. 

When  the  symptoms  begin,  considerable  relief  is  afforded  by  the  use 
of  a  smelling-bottle  containing  ammonia,  iodine,  and  carbolic  acid,  made 
into  a  paste  with  wood-charcoal  and  compound  tincture  of  benzoin. 

The  most  thoroughgoing  treatment  is  to  destroy  the  secreting  parts  of 
the  Schneiderian  membrane  by  caustics  or  galvano-cautery.  This  severe 
treatment  has  been  carried  out  in  the  United  States,  and  it  is  said  with 
■complete  and  permanent  success. 

For  those  who  suffer  severely,  the  only  course  (apart  from  local  treat- 
ment) is  to  remain  in  a  large  town  through  the  whole  of  the  summer 
months,  or  else  to  go  to  the  sea-side,  choosing  some  narrow  peninsula  or 
island,  or  to  take  a  sea  voyage.  Staying  indoors  during  the  middle  of  the 
day,  even  in  a  country  house,  often  mitigates  the  symptoms. 

The  continuance  of  hay-fever  during  several  weeks — ^generally  from 
some  time  in  May  until  the  middle  of  July — depends  upon  the  continued 
exposure  of  the  patient  to  the  irritant.  If  he  can  get  away  to  a  place 
\rhere  there  is  no  pollen  in  the  air,  the  attack  quickly  passes  off. 
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"  Sputaque  per  fauces  raucas  vix  cdita  tussi." — LtrCEETius. 

The  laryngoscope  and  its  use. 

Laryngeal  Paralysis — Of  one  or  both  recurrent  nerves — Of  the  abductor 
muscles  alone — Of  the  adductors — Aphonia  and  other  disorders  of  the  voice. 

Laryngismus  ^TRmviJU^— -Nomenclature — Symptoms  and  Diagnosis — Patho- 
logy— etiology — Prognosis  and  treatment — Spasm  of  the  glottis  in  adults. 

Laryngitis — Acute  catarrh  of  the  larynx — Plastic  laryngitis — Croup — Chronic 
catarrh  of  the  larynx — Tuberculous  laryngitis — Lupus — Sypihilis  and  lepi'osy 
of  the  larynx — (Edematous  submucous  laryngitis — Perichondritis. 

Tumours  of  the  Larynx — Papilloma — Polypus,  etc. — Sarcoma  and  Carci- 
noma— Laryngeal  malformations. 

Most  of  the  affections  of  the  larynx  interfere  with  the  performance  of 
both  its  functions,  the  formation  of  the  voice,  and  the  jDassage  of  air  into  and 
out  of  the  trachea;  and  many  of  them  cause  i^ain,  tenderness,  a  peculiar 
cough,  or  dysphagia.  Beside  these  symptoms,  we  have  in  the  laryngoscope 
■  a  means  of  observing  what  we  may  call  physical  signs  of  disease.  They 
are,  however,  more  than  the  signs  of  physical  conditions  in  the  lungs, 
inasmuch  as  we  actually  see  the  affected  parts.  We  will  begin  with  an 
account  of  this  instrument,  and  then  pass  on  to  paralytic  and  spasmodic 
■affections  of  the  larynx,  which  cause  loss  of  voice,  or  obstruction  to  the 
breath,  and  furnish  important  evidence  of  diseases  of  distant  organs.  Their 
•proper  place  is  among  the  affections  of  the  nerves  or  nervous  centres,  but 
for  practical  convenience  we  will  take  them  with  other  affections  of  the 
larynx.  After  paralytic  affections  of  the  laryngeal  muscles  will  follow  the 
remarkable  spasmodic  disorder  known  as  Laryngismus  stridulus ;  then  the 
several  forms  of  laryngitis,  excluding  laryngeal  diphtheria,  which  was 
-treated  of  in  the  first  volume ;  and  lastly,  laryngeal  tumours  and  malfor- 
mations. The  symptoms  and  diagnosis  of  obstruction  of  the  larynx  and 
trachea  will  be  considered  in  the  following  chapter,  along  with  mediastinal 
inflammation  and  growths.* 

T/ie  laryngoscope. — The  diseases  of  the  larynx,  like  those  of  the  retina, 
Tiave  within  the  last  fifty  years  been  made  accessible,  as  they  never  were 
Tiefore,  to  actual  inspection.  This  is  entirely  due  to  the  invention  of  a 
special  instrument — the  laryngoscope— which  was  first  introduced  into 
medical  practice  in  Vienna  by  Tiirck  and  by  Czermak.  Tiirck,  in  the 
summer  of  1857,  began  to  examine  his  hospital  patients  with  a  laryngeal 
mirror,  such  as  had  been  used  two  years  before  by  Manuel  Garcia,  a  Spanish 

*  In  preparing  this  clmpter  for  the  present  edition  I  have  to  acknowledge  the  valuable 
^elp  ihave  received  from  my  colleague  and  friend,  Mr  Charters  Symouds,  particularly  in 
tne  sections  on  chronic  laryngitis  and  on  laryngeal  tumours.— P.  H.  P.-S. 
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singing-master,  in  London,  who  read  a  paper  on  the  voice  before  the  lloyaL 
Society.  Even  this  was  not  the  first  effort  to  see  the  interior  of  the^ 
laiynx  in  the  living  subject,  for  it  had  been  attempted,  though  with  im- 
perfect success,  by  several  others,  including  the  younger  Dr  Babington  in 
1829,  Mr  Liston  in  1840,*  and  Mr  Avery  in  1844.  Turck  suspended  hifi 
observations  in  the  winter  of  1857-8  for  want  of  sunlight,  but  lent  his 
mirrors  to  Czermak ;  who,  setting  to  work  with  artificial  illumination,  be- 
came convinced  of  the  great  value  of  laryngoscopy  for  clinical  purposes, 
and  after  publishing  a  paper  on  the  subject  in  March,  1858,  in  the  '  Wiener 
medicinische  Wochenschrift,'  travelled  over  Germany,  France,  and  England, 
to  make  it  more  widely  known.  The  writer  witnessed  Czermak  give  demon-- 
strations  on  his  own  larynx  by  direct  sunlight  at  Guy's  Hospital  in  1859. 

In  using  the  laryngoscope,  the  first  thing  is  to  secure  a  bright  and 
steady  light.  Next  to  the  sun,  the  best  illumination  is  from  an  Argand. 
burner,  an  incandescent  gaslight,  or  an  electric  lamp.  The  patient  is  placed 
with  his  back  to  the  light,  and  the  rays  pass  over  his  shoulder.  The 
observer  seats  himself  opposite,  and  throws  the  light  upon  the  lower  part 
of  the  patient's  face  by  means  of  a  slightly  concave  mirror,  fixed  on  a  band 
round  the  head,  or  in  a  spectacle  frame  made  for  the  purpose.  The  patient 
is  next  made  to  open  his  mouth  and  to  protrude  his  tongue.  This  is  gently 
grasped  by  the  observer's  left  thumb  and  fore-finger  in  the  folds  of  a. 
towel,  and  drawn  forwards  and  downwards.  Should  both  hands  be  needed, 
the  patient  holds  the  tongue,  placing  the  thumb  uppermost ;  but  in  some 
patients  the  tongue  is  an  unruly  member,  and  the  only  plan  may  be  to- 
keep  it  depressed  with  a  spatula  bent  at  a  right  angle.  The  reflected  rays- 
are  then  directed  into  the  back  of  the  fauces,  and  kept  steadily  fixed  there. 
In  the  meantime  a  stalked  laryngeal  mirror  is  Avanned  over  a  fiame  or  in 
hot  water,  or  it  may  be  smeared  with  glycerine;  the  object  being  to  pre- 
vent its  surface  becoming  dimmed  by  the  breath. 

The  patient  is  now  instructed  to  go  on  breathing  quietly  and  regularly, 
and  to  sound  an  "  a"  (as  in  fate  or  fUe)  on  rather  a  high  note,  repeating- 
the  sound  twice  quickly,  and  then  resuming  the  breathing.  This  brings 
the  fauces  into  a  position  advantageous  for  the  introduction  of  the  laryngeal 
mirror,  which  is  held  like  a  pen  between  the  finger  and  thumb,  and  gently 
but  rapidly  passed  through  the  patient's  mouth  until  it  reaches  the  uvula, 
while  the  stem  lies  at  the  angle  of  the  mouth,  so  as  not  to  interfere  with 
the  entrance  of  lisfht.  In  traversing^  the  mouth  the  instrument  must  have- 
its  face  turned  downward,  and  it  must  take  a  curved  course,  being  kept 
close  to  the  palate  and  as  far  as  possible  from  the  tongue.  As  it  reaches 
the  uvula  it  must  be  tilted,  so  that  its  face  looks  forwards  as  well  as  down- 
wards, and  then  gently  pushed  upwards  and  backwards,  lifting  the  uvula  and 
the  velum.  While  this  is  being  done,  the  back  of  the  tongue,  the  epi- 
glottis, and  the  interior  of  the  larynx  successively  come  into  view,  reflected 
in  the  mirror.  It  should  not  be  carried  so  far  back  as  to  touch  th 
phaiynx,  which  in  many  patients  is  far  more  sensitive  than  the  velum ; 
although  others  bear  the  mii-ror  well,  even  when  it  is  made  to  rest  on  the- 
phalangeal  surface.  It  is  rarely  needful  to  continue  a  single  observation 
for  more  than  a  very  short  time.  Should  the  laiynx  not  be  completely 
visible,  it  is  best  to  withdraw  the  instrument  and  re-introduce  it  after  a 

*  "A  view  of  the  parts  inay  be  sometimes  obtained  by  means  of  a  specnlnni.  Such  a 
glass  is  used  by  dentists  on  a  long  stalk  previously  dipped  in  hot  water,  introduced  with 
its  reflecting  surface  downwards,  and  carried  well  into  the  fauces."  From  the  account  of 
ulcerated  glottis  by  Kobert  Liston,  in  his  '  Practical  Surgery,'  quoted  by  Czermak. 
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few  minutes.    When  the  student  has  mastered  the  instrument,  he  should 
learn  to  use  the  laryngeal  mirror  with  the  left  hand,  so  as  to  have  the  right 
I  hand  disengaged. 

It  may  well  be  supposed  that  the  skilful  use  of  the  laryngoscope  is 
often  difficult.    In  this,  as  in  other  manoeuvres,  the  student  finds  himself  at 
:fii-st  baffled,  and  fails  to  see  anything,  but  only  needs  patience  and  prac- 
t  tice  to  succeed ;  and  the  patient  who,  when  the  mirror  is  first  intro- 
i  duced  cannot  tolerate  its  presence,  becomes  after  a  few  trials  indifferent. 

One  difficulty  is  with  the  tongue,  which  in  some  persons  arches  upwards 
•  so  as  to  interfere  not  only  with  the  passage  of  the  mirror,  but  also  with  the 
;  admission  of  light  to  the  back  of  the  throat.  Such  patients  must  practise 
i  before  a  looking-glass  until  they  can  "  make  a  wide  throat."  If  on  sound- 
iing  the  a  the  tongue  is  elevated  so  as  to  obscure  the  view,  the  observer 
:  should,  in  his  own  case,  demonstrate  to  the  patient  the  possibility  of  making 
1  the  sound  without  raising  the  tongue.  If  still  unsuccessful  after  a  few 
;  attempts,  the  tongue  must  be  depressed  with  a  long  right-angled  spatula. 

The  greatest  difficulty  arises  from  the  patient  holding  the  breath  and 
t  closing  the  pharynx.  This  is  due  partly  to  fear,  partly  to  his  not  compre- 
i  hending  the  directions,  and  ]3artly  to  spasm  caused  by  the  irritation  of  the 
:  mirror.  By  directing  the  patient  to  take  deep  breaths,  and  keeping  his 
;  attention  fully  occupied  with  energetic  directions,  nearly  every  case  can  bo 
managed  by  a  skilled  observer. 

An  occasional  obstacle  is  the  presence  of  enlarged  tonsils  narrowing  the 
faucial  space.    This  is  best  overcome  by  using  a  small  mirror. 

If,  however,  the  slightest  contact  of  the  mirror  causes  choking,  or  retch- 
ing, or  cough,  local  anaesthesia  must  be  produced  by  applying  cocaine 
locally  in  5  or  10  per  cent,  solution  brushed  over  the  palate,  uvula,  and 
pharynx,  or,  still  better,  applied  as  a  spray.* 

In  some  patients  with  catarrh  of  the  throat  or  lungs,  the  introduction 
of  the  mirror  is  at  once  followed  by  the  entrance  of  a  quantity  of  muco- 
purulent fluid  into  the  fauces  from  below,  notwithstanding  the  repeated 
use  of  a  gargle.  Or  the  uvula  may  be  so  long  and  pendulous  that  it  curls 
round  the  under  edge  of  the  mirror,  interfering  with  the  view  of  the 
larynx,  or  soiling  the  reflecting  surface.  The  way  to  correct  this  is  to  use 
a  large  mirror,  so  as  to  lift  up  the  whole  of  the  uvula. 

The  most  serious  difficulty  is  caused  by  a  large  epiglottis,  which  hangs 
over  the  entrance  of  the  larynx,  and  prevents  anything  else  being  seen. 
In  many  cases  this  obstacle  is  easily  removed  by  making  the  patient  sound, 
or  attempt  to  sound,  the  vowel  i  {e,  as  in  feet)  on  a  high  note ;  the  sound 
itself  cannot  actually  be  produced  while  the  tongue  is  protruded,  but  the 
effort  to  produce  it  is  often  sufficient  to  raise  the  epiglottis.  Sometimes 
the  interior  of  the  larynx  can  be  seen,  in  spite  of  a  pendent  epiglottis,  if 
the  mirror  is  placed  rather  lower  in  the  fauces  than  usual,  and  with  a  more 
vertical  inclination  of  its  surface,  the  patient's  head  being  at  the  same  time 
thrown  far  back.  If  all  these  plans  fail,  an  attempt  must  be  made  to  raise 
the  epiglottis  by  a  curved  rod  brought  into  contact  with  its  posterior  sur- 
face. In  most  persons  the  back  surface  of  the  epiglottis  is  so  sensitive 
that  a  choking  sensation  is  produced  as  soon  as  it  is  touched.  But  the  use 
of  the  cocaine  solution  enables  one  to  draw  the  epiglottis  forward  with  the 
blunt  hook  in  the  left  hand,  guided  by  the  mirror  held  in  the  right. 

*  Formerly  ice  sucked  for  ten  minutes  or  more,  before  the  mirror  was  introduced 
caused  temporary  bluntness  of  sensation  ;  and,  in  addition,  the  writer  remembers  giving 
full  dose  of  bromide  before  the  attempt  with  a  certain  degree  of  success. 
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The  parts  reflected  in  a  laryngeal  mirror  retain  their  proper  positions  so 
•far  as  concerns  the  side  of  the  body  on  which  they  seem  to  lie ;  the  left 
Vocal  cord  is  visible  upon  the  left  side  of  the  mirror,  the  right  one  upon  the 
right  side.  But  in  an  antero-posterior  direction  the  image  is  inverted,  as  if 
■one  were  looking  at  the  larynx  from  behind  instead  of  through  the  mouth  ; 
so  that  the  base  of  the  tongue  and  the  epiglottis  are  seen  at  the  top  of  the 
laryngoscopic  image,  and  the  aryteenoid  cartilages  below. 

The  appearance  of  the  epiglottis  varies  widely  in  different  persons  ; 
sometimes  little  more  than  its  edge  is  seen,  sometimes  a  large  part  of  its 
posterior  surface,  which  has  normally  a  bright  red  colour,  apt  to  be  taken 
for  morbid  congestion.  The  rest  of  the  laryngeal  mucous  membrane  is  of  a 
paler  tint,  and  the  vocal  cords  are  white  and  glistening. 

Paralysis  of  all  the  Muscles  supplied  by  the  Eecukrent  Laryngeal 
Nerve  or  Nerves. — The  most  frequent  paralytic  affection  of  the  larynx 
involves  all  the  muscles  supplied  by  the  recurrent  nerve,  either  on  one  side 
or  both.*  The  paralysis  is  not  quite  universal,  since  the  crico-thyroid 
muscles  escape ;  but  it  does  not  appear  that  any  appreciable  result  follows 
their  contraction  when  the  other  laryngeal  muscles  are  powerless.  Tiirck 
once  observed  fatty  degeneration  and  atrophy  of  the  crico-thyroid  muscle 
in  a  case  in  which  the  recurrent  laryngeal  nerve  was  alone  affected,  while 
the  superior  laryngeal  nerve  escaped. 

Unilateral  paralysis  of  the  recurrens  is  characterised  by  complete 
immobility  of  the  corresponding  vocal  cord,  whether  the  patient  only  con- 
tinues to  breathe  or  utters  a  vocal  sound.    The  cord  usually  occupies  th 
position  termed  "  cadaveric,"  the  same  as  that  of  the  vocal  cords  in  th 
dead  body— intermediate  between  j)honation  and  inspiration.    But  some 
times  the  cord  is  drawn  inwards  to  the  middle  line  by  the  action  of  th 
aryteenoideus.    The  outline  of  the  cord  looks  concave ;  and  the  summi 
of  the  aryt£enoid  cartilage  is  a  little  further  forwards  and  inwards  thanl 
that  of  the  opposite  cartilage,  so  that  it  looks  larger  from  more  of  its  hinder 
surface  being  seen.    When  a  sound  is  uttered,  the  opposite  aiytaenoid  carti- 
lage moves  further  than  usual,  and  the  unaffected  vocal  cord  is  drawn  up  to 
and  even  across  the  middle  line,  until  it  may  come  close  to  the  paralysed 
one,  and  so  the  chink  of  the  glottis  becomes  oblique.    At  the  same  time  the 
simimit  of  the  mobile  arytaenoid  cartilage  crosses  in  front  of  the  cartilage  on 
the  paralysed  side.    When  paralysis  has  lasted  a  long  time  the  affected 
cord  is  atrophied,  and  may  oscillate  backwards  and  forwards  as  the  stream 
of  air  passes  over  it. 

The  voice  of  a  patient  with  paralysis  of  one  recurrent  nerve  is  less 
altered  than  might  have  been  expected.  It  is  often  weak  and  hoarse,  and 
sometimes  breaks  into  a  falsetto  as  soon  as  an  attempt  is  made  to  spea^ 
loudly.  A  point  to  which  Gerhardt  drew  attention  is  that  when  tw 
fingers  are  placed,  one  on  each  side  of  the  thyroid  cartilage,  while  th 
patient  is  speaking,  a  more  distinct  vibration  can  be  felt  with  one  finger  tha 
with  the  other.    There  is  not  the  slightest  dyspnoea. 

Bilateral  2yG,ralysis  of  all  the  muscles  supplied  by  the  two  recurrent 
nerves  is  characterised  by  immobility  of  both  vocal  cords  in  the  cadaveric 

*  When  unilateral,  this  is  sometimes  called  "hemiplegia  of  the  laryux."  If 
special  name  is  wanted,  it  is  better  to  follow  the  analogy  of  Mr.  Hutchinson's  word 
ophthalmoplegia,  and  to  speak  of  "  laryngoplegia"  when  the  muscles  of  both  sides  of  tli 
larynx  are  affected,  and  of  "  hemi-laryngoplegia  "  when  the  paralysis  is  one-sided. 
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;  position.    It  is  to  be  noted,  however,  that  the  paralysis  is  often  less  com- 
:  plete  on  one  side  than  on  the  other. 

There  is  complete  aphonia,  the  voice  being  reduced  to  a  whisper ;  and 
ithe  patient  is  unable  to  cough  or  to  expectorate  forcibly;  but  there  is  no 
I  dyspnoea,  at  least  in  adults. 

Diagnosis. — It  must  be  borne  in  mind  that  immobility  of  the  vocal  cord,. 
wAvhether  on  one  side  or  on  both,  is  not  in  itself  proof  of  paralysis.    As  Sir 
tFelix  Semon  has  shown,  precisely  the  same  laryngoscopic  appearances  may 
:be  the  result  of  ankylosis  of  the  crico-aryteenoid  joints,  either  with  or  with-. 
>  out  suppuration.    It  is  of  course  only  when  the  arytsenoid  cartilages  are  so. 
I  fixed  as  to  bring  the  cords  into  the  cadaveric  position  that  the  case  can  be 
I  taken  for  one  of  recurrent  paralysis,  and  then,  as  Semon  admits,  diagnosis, 
iis  sometimes  impossible. 

Pathology. — The  causes  of  paralysis  of  the  muscles  supplied  by  the  re- 
i  current  nerve  or  nerves  fall  into  two  groups. 

(1)  There  may  be  central  disease  of  the  nuclei  of  the  eighth  pair  of 
1  nerves,  one  or  both,  in  the  pons;  as  in  bulbar  paralysis  or  multiple 
i  sclerosis.    Such  paralysis  is  usually  bilateral  and  almost  always  secondary. 

(2)  The  disease  may  be  peripheral,  interfering  with  the  roots  or  trunks: 
cof  the  spinal  accessory  and  pneumogastric  nerves  near  the  base  of  the  skull, 
cor  with  the  trunk  of  the  vagus  after  its  separation  from  the  spinal  accessory 
cor  with  the  recurrent  laryngeal  branch.  As  a  rule,  the  paralysis  is  in  such 
teases  unilateral.  Indeed,  by  far  the  most  frequent  cause  of  paralysis  of  the. 
!  muscles  of  one  half  of  the  larynx  is  aneurysm  of  the  aorta,  in  which  case 
tthe  affection  is  most  often  on  the  left  side,  although  aneurysm  of  the 

i innominate  artery  may  compress  the  right  recurrent  nerve.  Again,, 
1  mediastinal  growths  of  various  kinds  may  interfere  with  the  left  recurrent, 
1  while  either  the  left  or  the  right  may  be  pressed  upon  by  an  enlarged 
t  thyroid,  or  by  cancer  of  the  oesophagus  or  the  vertebrae.  These  last- 
I  mentioned  peripheral  causes  may  affect  each  recurrent  nerve  in  succession, 
f  and  produce  bilateral  paralysis.  Mackenzie  published  a  case  in  which  there 
iwere  two  aneurysms  of  different  parts  of  the  aorta,  one  of  which  compressed, 
1  the  right  and  the  other  the  left  recurrent  nerve  :  and  Baumler  recorded  an 
i  interesting  example  of  bilateral  paralysis  of  the  recurrent  nerves,  apparently 
( due  to  the  pressure  of  a  large  pericardial  effusion. 

It  is  a  singular  fact  that  peripheral  interference  with  a  single  vagus  . 

■  sometimes  causes  precisely  the  same  result.  This  Avas  stated  by  Baumler 
iin  the  '  Pathological  Transactions  '  for  1872,  and  two  years  later  Sir  George 

■  Johnson  discussed  it  in  the  fifty-eighth  volume  of  the  '  Med.-Chir.  Trans.' ' 
'  The  most  probable  explanation  seems  to  be  that  ascending  neuritis  spreads  , 
t  to  the  bulb  by  the  centripetal  fibres  of  the  affected  vagus.    If  so  a  lesion 

i  involving  only  the  recurrent  nerve  and  not  the  vagus  itself  must  be  in- 
I  capable  of  producing  the  same  effect,  as  Avas  Avell  shoAA^n  by  Semon  in  the 
'  'Bei'l.  klin.  Wochenschrift '  for  1883.  The  further  spread  from  one  lateral' 
!  nucleus  to  the  other  may  be  explained  by  the  existence  of  a  close  physiolo- 
:  gical  connection  between  the  nuclei  of  the  tAvo  sides.  But  Lockhai-t  Clarke 
1  further  shoAved  that  some  of  the  fibres  of  origin  of  the  spinal  accessory 

I  nerve  (which  include  the  root-fibres  of  the  recux-rent  laryngeal)  actually' 

I I  pass  across  the  middle  line,  being  derived  from  the  opposite  nucleus ;  so . 
1  that  it  is  not  inconceivable  that  disturbance  of  a  single  nucleus  may  directly 

'■  cause  bilateral  paralysis. 

The  paralysed  muscles  become  atrophied.    Indeed,  there  is  no  form  of ; 
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paralysis  in  which  the  resulting  muscular  atrophy  is  more  obvious  on  dis- 
section than  paralysis  of  the  muscles  supplied  by  the  recurrent  nerve  In 
unilateral  cases,  in  particular,  the  contrast  between  the  whitish-yellow 
shrunken  cnco-arytoenoideus  posticus  on  the  affected  side  and  the  red  fleshy 
muscle  opposite  to  it  is  most  striking.  The  recurrent  nerve  also,  below 
the  point  at  which  it  is  compressed,  is  wasted,  and  grey  instead  of  white 

The  prognosis  of  recurrent  paralysis  depends  upon  its  cause.  In 
Baumler's  case,  m  which  it  was  dependent  upon  pericardial  effusion,  the 
patient  recovered  his  voice  quickly  as  the  effusion  underwent  absorption. 
As  a  rule,  however,  the  primary  disease  is  incurable,  and  the  paralysis  per- 
sists until  death. 

Apart  from  possible  treatment  of  the  cause  of  paralysis,  it  is  useless  to 
prescribe  strychnia  or  to  apply  galvanic  or  faradic  currents. 

Paralysis  of  the  Abductors  of  the  Cords. — Since  paralysis  of  the  re- 
current nerve  is  in  most  cases  the  result  of  a  morbid  process  gradually 
destroying  the  fibres  of  the  nerve  or  its  nucleus,  it  is  natural  enough  that 
cases  should  be  met  with  in  which  some  only  of  the  muscles  supplied  by  it 
■suffer,  while  others  escape.  But  it  is  a  remarkable  fact  that  such  incomplete 
forms  of  paralysis  invariably  affect  one  particular  pair  of  muscles,  the  crico- 
■arytcenoidei  postici  which.  Aviden  the  space  between  the  cords  on  deep  in- 
spiration. Indeed,  many  cases  have  been  recorded  of  paralysis  of  both 
■recurrent  laryngeal  nerves,  and  yet  no  muscle  has  been  affected  except  the 
posterior  crico-arytaenoid  on  each  side.  Gerhardt  published  the  first 
•example  of  this  condition  in  1863,  and  an  admirable  lecture  on  the  subject 
by  Riegel  may  be  found  in  the  second  volume  of  '  German  Clinical  Lectures,' 
translated  for  the  New  Sydenham  Society.  The  reason  for  this  proclivity 
of  the  crico-arytsenoid  is  still  obscure.  When  there  is  a  nuclear  lesion  in 
the  bulb  we  might  suppose  that  the  nucleus  for  the  fibres  to  the  abductors 
is  distinct  from  that  for  the  other  laryngeal  muscles,  just  as  in  most  cases 
•of  bulbar  paralysis  the, lower  part  of  the  face  is  affected  Avhile  the  upper 
part  escapes  (vol.  i,  p.  678).  But  the  result  is  the  same  when  the  disease 
involves  the  upper  part  of  the  vagus  or  the  recm-rent  nerve.  It  would  seem 
that  the  fibres  to  the  abductors  undergo  destruction  earlier  than  those  to 
the  adductors ;  indeed,  Riegel  found  in  one  of  his  cases,  in  which  both  the 
recurrent  nerves  were  embedded  in  dense  connective  tissue,  that  although 
most  of  the  fibres  had  undergone  fatty  degeneration,  some  still  remained 
intact.  At  the  International  Congress  in  London,  in  1881,  Rosenbach 
pointed  out  that  in  paralysis  of  the  limbs  there  is  an  analogous  fact  in 
the  greater  liability  of  the  extensors  and  abductors  than  of  the  adductors 
to  suffer.  Moreover,  when  the  laryngeal  muscles  are  affected  with  spasm, 
the  abductors  are  invariably  overpowered  by  the  adductors.  The  greater 
liability  to  paralysis  of  the  abductors,  compared  with  the  adductors,  is  also 
perhaps  related  to  the  remarkable  fact  discovered  by  Gad,  that  cooling 
•down  the  recurrent  laryngeal  nerve  causes  paralysis  of  the  crico-aiyteenoid 
muscle  first ;  and  lastly,  to  observations  of  Horsley  and  Semon,  that  after 
•death  the  abductors  lose  their  contractility  before  the  adductors. 

The  laryngoscopic  appearances  which  characterise  paralysis  of  a  single 
■abductor  are  that  the  corresponding  vocal  cord  lies  more  or  less  near  the 
median  line,  and  d*oes  not  move  outwards  as  it  should  when  the  patient 
takes  a  deep  breath.    During  vocalisation  it  moves  inwards  as  usual ;  so 
that  unless  the  state  of  the  larynx  is  carefully  inspected  while  the  patient 
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is  not,  as  well  as  while  lie  is,  uttering  a  vocal-sound,  this  affection  will  be 
■overlooked. 

Apart  from  a  laryngoscopic  examination,  there  are  no  symptoms  oi 
,paralysis  of  a  single  crico-aryteenoideus  posticus.  The  patient's  voice^  is  of 
course  perfect,  and  as  there  is  plenty  of  room  for  the  entrance  of  air,  he 
•experiences  no  dyspnoea,  even  on  exertion.  It  is  this  fact  which  gives 
clinical  importance  to  Semon's  observations  of  the  invariable  occurrence 
•of  paralysis  of  this  muscle  as  the  result  of  disease  of  the  recurrent  laryngeal, 
or  of  the  vagus  trunk  or  nucleus.  He  has  shown  that  there  are  cases  of 
•aneuiysm,  of  mediastinal  growth,  of  cancer  of  the  oesophagus,  and  of 
disease  at  the  base  of  the  brain,  on  which  a  routine  use  of  the  laryngoscope 
may  throw  as  much  light  as  does  the  routine  use  of  the  ophthalmoscope  on 
cases  of  cerebral  tumour  or  chronic  Bright's  disease. 

When  both  abductor  muscles  are  paralysed,  the  two  cords  lie  nearer  one 
^another  than  they  do  in  health.  In  cases  of  long  standing  they  may  lie  so 
close  together  that  during  inspiration  it  is  scarcely  possible  to  perceive  the 
slightest  chink  between  them ;  while  during  expiration  they  slightly  recede 
from  one  another.  Riegel  argues  that  this  extreme  narrowing  of  the  glottis 
is  the  result  of  a  gradual  contracture  of  the  antagonists  of  the  paralysed 
muscles,  as  in  motor  paralysis  of  the  eyeball,  the  face,  or  the  limbs. 

On  the  other  hand,  in  a  case  recorded  by  Feith  it  seems  to  have  come 
•on  within  a  few  days. 

One  cause  of  such  marked  stenosis  of  the  glottis  during  inspiration 
is  probably  a  sucking  in  of  the  cords  towards  one  another,  in  consequence 
■of  the  diminution  of  atmospheric  pressure  upon  their  lower  as  compared  with 
their  upper  surfaces.* 

The  fact  that  during  inspiration  the  cords  are  drawn  close  together  near 
the  middle  line  is  not  of  itself  proof  that  there  is  paralysis  of  the  abductors  ; 
there  may  be  spasm  of  the  adductors.  What  marks  the  difference  is  the  way 
in  which  the  dyspnoea  begins.  A  primary  spasm  is  rapid  in  its  develop- 
ment ;  the  contraction  of  antagonists  which  obstruct  the  glottis  in  cases  of 
paralysis  of  the  abductors  comes  on  slowly.  At  first  there  is  difficulty  of 
breathing  only  when  the  patient  makes  some  effort  or  exertion ;  then  it 
^adually  becomes  persistent  and  severe. 

When  both  posterior  crico-aryttenoids  are  paralysed,  the  symptoms  may 
be  of  the  most  urgent  and  dangerous  character.  The  voice  is  still  unim- 
paired ;  but  there  is  often  distressing  inspiratory  dyspnoea,  the  air  being 
■slowly  drawn  into  the  chest  with  loud  stridor,  and  the  patient  becom- 
ing livid,  with  cold  extremities,  and  at  last,  if  unrelieved,  dying  of  suffoca- 
tion. In  such  cases  the  laryngoscope  is  needed,  not  so  much  to  distinguish 
the  case  from  other  diseases  of  the  larynx  as  from  stenosis  of  the  trachea. 

With  regard  to  the  cause  of  paralysis  of  one  or  both  of  the  abductor 
muscles,  we  have  seen  that  it  may  be  either  central,  or  some  lesion  of 
the  upper  parts  of  the  vagi,  or  of  the  recurrent  nerves  in  their  course. 

In  the  '  Pathological  Transactions '  for  1882  a  case  is  recorded  by 
Dr  Whipham,  in  which  a  bilateral  paralysis  of  the  abductors  was  dependent 

*  In  two  cases  seen  by  Semon  there  was  a  modification  of  the  usual  laryngoscopic 
Appearances;  the  cords  were  close  together  only  along  their  anterior  two  thirds,  and 
diverged  posteriorly  so  as  to  leave  a  triangular  opening  with  its  base  at  the  interarytsenoid 
fold.  Possibly  this  depends  on  a  limitation  of  the  paralysis  to  the  outer  fti)res  of  the  crico- 
arytffinoidei  postici,  their  inner  fibres  escaping;  for  according  to  Riihlman  the  inner 
portions  of  these  muscles  draw  the  arytrenoid  cartilages  downwards  and  outwards  upon  the 
cricoid ;  the  outer  rotate  the  arytmnoid  cartilages  upon  their  vertical  axes. 
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upon  iaiiplication  of  the  left  pneumogastric  and  recurrent  nerves  in  the  walls 
of  a  thoracic  aneurysm.  Another  local  disease  which  may  cause  single  or 
even  double  abductor  paralysis  is  cancer  of  the  oesophagus.  In  some  cases 
abductor  paralysis  from  peripheral  neuritis  has  followed  diphtheria,  more 
frequently  influenza,  and  occasionally  it  is  a  sequel  of  facial  erysipelas.  It 
is  also  one  of  the  symptoms  which  may  complicate  tabes. 

Prognosis  and  treatment. — In  a  few  cases  recovery  may  take  place  after 
weeks  or  months,  apparently  independent  of  treatment ;  but  far  more  often 
the  paralysis  remains  incurable.  Relief  of  the  subjective  symptoms,  with 
temporary  disappearance  of  the  attacks  of  dyspnoea,  may  be  sometimes 
obtained  by  the  subcutaneous  injection  of  strychnia  (3V  grain  of  the  sulphate 
gradually  increased  to  daily),  or  by  systematic  use  of  faradisiition.  The 
proper  method  of  applying  the  current  is  by  a  laryngeal  electrode,  with  a 
flat,  spade-shaped  extremity,  that  can  be  laid  upon  the  pharyngeal  mucous 
membrane,  over  the  paralysed  crico-arytsenoid  muscles. 

It  is  important  not  to  rest  content  with  a  partial  success  from  this  or 
any  other  plan  of  treatment.  So  long  as  the  objective  signs  of  stenosis  of 
the  glottis  continue,  there  is  always  the  risk  of  a  sudden  and  fatal  attack  of 
dyspnoea.  In  a  case  recorded  by  Semon  in  vols,  xi  and  xii  of  the  '  Clinical 
Society's  Transactions,'  the  patient's  life  was  just  saved  at  the  last  moment 
by  tracheotomy,  and  by  artificial  respiration  continued  for  three  and  a  half 
hours.  The  rule,  therefore,  seems  to  be  that,  as  a  precaution,  the  trachea 
should  be  opened  in  every  case  of  paralysis  of  the  abductors  with  marked 
dyspnoea. 

Paralysis  of  the  Adductors  of  the  Cords. — There  is  a  great  contrast 
between  paralysis  of  the  abductors  and  that  of  the  adductors,  in  their 
causes,  their  symptoms,  and  their  course.  Paralysis  limited  to  the  adduc- 
tors is  never  due  to  organic  lesions  affecting  either  the  fibres  of  the  vagi 
or  of  the  recurrent  nerves,  or  their  nuclei  of  origin ;  while  it  is  not  infre- 
quent as  the  result  of  conditions  which  seldom  or  never  cause  paralysis  of 
the  abductors. 

The  laryngoscopic  appearances  which  accompany  paralysis  of  the  ad- 
ductors vary  somewhat  accoi'ding  to  the  precise  seat  of  the  affection ;  for 
it  is  to  be  borne  in  mind  that  the  adductors,  instead  of  being  (like  the  abduc- 
tors) a  single  pair  of  muscles,  consist  of  a  group  of  muscles  on  each  side  of 
the  larynx,  which  are  classed  together  by  Henle  and  Luschka  under  the 
name  of  the  sphincter  rinice  glottidis.  The  pair  of  muscles  which  in  this 
country  are  known  as  the  thyro-arytaenoidei,  have  been  supposed  to  relax 
the  vocal  cords,  as  antagonists  of  the  crico-thyroidei ;  but  German  anato- 
mists now  divide  the  muscles  in  question  into  two  on  each  side,  the  "  thyro- 
aryt£enoidei  externi,"  and  the  "  thyro-arytsenoidei  interni."  The  latter  are 
described  as  a  pair  of  prism-shaped  muscles,  each  of  which  has  one  of  its 
edges  projecting  into  the  substance  of  the  corresponding  vocal  cord.  Their 
function  is  to  straighten  and  approximate  the  cords  in  the  act  of  vocalisa- 
tion. In  other  words,  they  co-operate  with,  instead  of  being  opponents  of, 
the  crico-thyroidei ;  and  they  are  sometimes  spoken  of  as  the  "  internal 
tensors,"  the  crico-thyroidei  as  the  "  external  tensors  "  of  the  cords. 

If,  then,  the  thyro-arytcenoidei  interni  are  paralysed,  the  effect  is  that 
when  the  patient  attempts  to  speak,  the  cords,  instead  of  being  straight, 
are  both  of  them  concave,  and  enclose  a  narrow  oval  space.  If  the  affection 
is  unilateral,  the  glottis  is  seen  bounded  by  a  straight  and  a  curved  line. 
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The  width  of  the  ypace  between  the  cords  depends  partly  upon  the  pitch 
•of  the  sound  which  the  patient  is  trying  to  utter;  it  is  greater  when  the 
pitch  is  low  than  Avhen  it  is  high. 

Isolated  paralysis  of  the  arytanoideus  muscle  causes  the  rima  glottidis 
■to  gape  posteriorly,  between  the  two  arytsenoid  cartilages,  while  the  cords 
themselves  meet  perfectly.  The  laiyngoscopic  appearance  is  then  that  of  a 
triangle  behind,  with  its  apex  prolonged  into  the  normal  narrow  chink. 

Another  laryngoscopic  appearance  occasionally  observed  is  that  the  pro- 
cessus vocalis  of  each  arytsenoid  cartilage  forms  an  angle  inwards ;  it  is 
believed  to  indicate  a  combination  of  paralysis  of  the  thyro-arytsenoidei 
interni  with  that  of  the  arytaenoideus. 

Paralysis  of  the  two  crico-arytcenoidei  laterales  is  said  to  produce  in  the 
laryngeal  mirror  a  figure  with  an  angle  corresponding  with  the  processus 
vocalis  on  each  side,  the  rima  being  quadrilateral  and  lozenge-shaped ;  but 
it  is  doubtful  whether  these  muscles  are  ever  paralysed  alone. 

If  all  the  muscles  forming  the  sphincter  rimce  glottidis  are  paralysed  at 
■the  same  time,  the  opening  of  the  larynx,  when  the  patient  attempts  to 
speak,  forms  an  oval  space — not  bounded  behind  by  the  point  of  contact 
•between  the  two  processus  vocales,  as  when  the  thyro-arytsenoidei  interni 
■^ilone  are  affected,  but  extending  back  between  the  arytsenoid  cartilages. 

Lastly,  it  is  said  that  one  may  recognise  by  the  laryngoscope,  a  paralysis 
limited  to  the  crico-tlvyroidei  muscles,  which  differ  from  all  the  rest  in  being 
supplied  by  the  superior  laryngeal  nerves.  The  indication  of  this  affection 
is  that  the  rima  glottidis  presents  a  wavy  outline. 

Paralytic  affections  of  some  of  the  muscles  forming  the  sphincter  rimse 
glottidis  may  occasionally  be  associated  with  spasm  of  others,  so  as  to  make 
it  impossible  to  determine  the  precise  character  of  such  cases. 

The  most  important  and  constant  symptom  in  all  cases  of  paralysis  of  the 
adductors  of  the  cord  is  impairment  of  voice,  extending  from  hoarseness  up 
to  the  most  complete  aphonia,  so  that  the  patient  can  only  speak  in  a 
whisper.*  Paretic  states  of  the  various  muscles  give  rise  not  only  to  hoarse- 
ness, but  to  a  great  sense  of  fatigue  in  speaking  or  singing,  and  to  inability 
to  maintain  the  voice  for  long,  or  to  shout  aloud. 

Functional  Disorders  op  the  Voice. — Aphonia  is  not  only  a  symptom 
of  paralysis  of  the  adductor  muscles  from  organic  and  permanent  causes ;  it 
is  also  a  functional  and  transitory  condition.  Probably  in  some  of  these 
cases  there  is  no  true  paralysis,  for  many  patients  who  have  complete 
aphonia  nevertheless  continue  to  be  able  to  cough,  and  also  to  sneeze ;  and 
these  reflex  acts  are  accompanied  with  a  laryngeal  sound,  which  clearly 
proves  that  for  this  performance  the  cords  can  be  perfectly  well  brought 
into  contact.  This  is  particularly  the  case  with  hysterical  women,  who 
are  the  most  frequent  subjects  of  paralysis  of  the  adductor  miscles. 
Phthisis  is  another  disease  in  which  paralytic  aphonia  is  not  infrequent. 
Mackenzie  in  1865  examined  thirty-seven  consumptive  patients  in  whom  the 
voice  was  affected,  and  found  that  in  eleven  of  them  the  affection  was 
purely  functional.  Sometimes  paresis  of  the  thyro-arytsenoidei  and  trans- 
verse muscles  foUows  an  attack  of  laryngeal  catarrh,  and  may  continue  long 

;n.lit-71.'f^^'''  u'%°^?J?  'V^""        ^'^^^^^  of  tlie  isolated  affections  of 

md  vidual  muscles  seems  to  be  doubtful.    Ziemssen  says  that  this  effect  can  hardly  be 

P''?^y«•.^°f       thyro-arytaenoidei  interni,  so  long  as  the  crico-arytaanLei 
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after  the  mucous  membrane  ceases  to  show  congestion.  In  other  cases- 
paralysis  of  the  adductors  of  the  cords  has  appeared  to  be  due  to  direct 
action  of  cold  on  the  affected  nerve-twigs,  like  paralysis  of  the  portio  dura 
from  exposure  to  a  draught  (vol.  i,  p.  577). 

Aphonia  is  often  due  to  over-exertion  of  the  voice,  as  in  clergymen,  opera- 
singers,  auctioneers,  and  school-teachers.  Dr  Macdonald  has  described 
nodules  the  size  of  a  pin's  head  on  the  vocal  cords  of  governesses,  and  calls 
them  Teachers'  nodes.  Mackenzie  speaks  of  paralysis  of  the  thyro-arytse- 
noidei  interni  as  being  occasionally  the  result  of  an  actual  "  sprain  "  of  the 
muscular  tissues  by  some  great  effort  in  the  opera  or  concert-room. 

Paralysis  of  the  transversus  (or  of  some  of  the  other  muscles)  seems  to- 
be  sometimes  dependent  upon  gummatous  or  other  lesions  directly  destroy- 
ing the  substance  of  the  muscle.  Mackenzie  also  mentions  poisoning  by  lead 
or  by  arsenic  as  a  possible  cause  of  peripheral  paralysis  from  neuritis 
limited  to  one  or  more  laryngeal  muscles  ;  one  case  in  a  painter  is  described, 
as  complete  loss  of  power  of  the  adductor  of  the  right  vocal  cord. 

It  is  a  peculiarity  of  hysterical  aphonia  that  the  patient  is  apt  to  regain, 
the  voice  suddenly  under  the  influence  of  some  strong  emotion,  and  the- 
recovery  in  such  cases  is  often  permanent.  Since  the  introduction  of  the 
laryngoscope  it  has  become  the  usual  practice  to  treat  such  cases  by  the 
application  of  the  induced  current  to  the  interior  of  the  larynx,  and  this, 
often  leads  to  brilliant  success.  The  method  is  as  follows: — One  elec- 
trode is  connected  with  a  metal  plate  fastened  upon  a  necklet,  which  is  put 
round  the  patient's  neck  so  that  the  metal  plate  rests  on  the  front  of  the- 
laiynx.  The  other  electrode  consists  of  a  small  metal  ball  or  sponge  fixed, 
to  the  end  of  a  long  curved  stem,  which  can  be  passed  down  into  the  space 
between  the  vocal  cords.  The  stem  of  this  laryngeal  electrode  transmits 
no  current  until  the  end  of  it  has  entered  the  larj'nx ;  at  that  moment  the- 
operator  with  his  finger  presses  a  key  by  which  the  circuit  is  completed. 
It  seems  to  be  agreed  that  the  only  Avay  by  which  a  successful  result 
can  be  counted  on  is  to  use  on  the  first  occasion  a  pretty  strong  current, 
which  is  painful,  and  makes  the  patient  utter  a  loud  cry ;  where- 
upon the  electrode  is  instantly  withdrawn.  If  less  than  this  be  attempted, 
electricity  often  fails  altogether.  In  some  cases  the  introduction  of  an  elec- 
trode within  the  larynx  is  not  required ;  it  is  sufficient  to  apply  a  current 
across  the  neck  from  one  side  to  the  other,  the  electrodes  being  placed  one 
over  each  thyroid  cartilage.  The  writer  remembers  a  case  of  aphonia  in  a 
hysterical  girl,  who  was  promptly  cured  by  static  electricity,  and  drawing 
sparks  from  the  laiynx. 

Alteration  of  the  pitch  of  the  voice. — Among  functional  disorders  of  the 
voice  must  be  mentioned  certain  cases  of  alteration  in  its  pitch.  Stork 
relates  instances  of  children  with  an  unnaturally  bass  voice,  and  others  of 
young  men  with  an  excessively  liigh  pitch,  after  their  voice  has  broken  at 
puberty.  The  remedy,  in  the  former  case,  is  to  practise  speaking  with  a 
falsetto  voice  :  in  the  latter,  with  a  bass  voice.  This  is  often  perfectly  suc- 
cessful, if  sufficient  perseverance  be  shown.  Sometimes  the  desired  change 
in  the  pitch  of  the  voice  is  brought  about  very  rapidly  ;  for  instance,  a  young 
man,  aged  eighteen,  who  for  about  a  year  had  spoken  in  a  falsetto  voice 
which  contrasted  ridiculously  with  his  broad  and  well-built  figure,  was  told 
to  utter  the  vowel  «  for  an  hour  daily  in  as  deep  a  voice  as  possible  ;  on  the- 
fourth  day  his  voice  became  normal,  and  from  that  time  it  remained  so. 
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Spasm  of  the  tensors  of  the  vocal  cords  is  another  curious  affection, 
characterised  by  a  state  of  the  voice  so  peculiar  as  to  be  at  once  recognised 
by  those  who  are  familiar  with  it.  The  following  is  Mackenzie's  descrip- 
.tion :  — "  The  patient  is  often  able  to  j^roduce  some  notes,  either  in  his 
own  natural  voice,  or  in  a  slightly  muffled  tone ;  but,  while  he  is  speaking 
in  this  way,  the  curi*ent  of  the  voice  seems  to  be  partially  interrupted, 
and  the  sound  conveys  the  idea  of  an  arrested  action  of  the  respiratory 
muscles.  In  fact,  it  is  very  much  like  the  straining  and  rather  suppressed 
voice  of  a  person  engaged  in  some  act  requiring  the  prolonged  and  steady 
action  of  the  expiratory  muscles  (parturition  or  defsecation).  The  patients 
often  complain  that  they  cannot  get  their  voice  out.  After  speaking  a  word 
or  two,  or  even  several  sentences,  in  this  peculiar  tone,  the  patient  may 
utter  a  few  words  in  a  comparatively  healthy  voice,  and  then  may 
immediately  relapse  into  the  diagnostic  intonation."  Or  there  may  be  a 
complete  absence  of  sound,  the  lips  moving  in  the  usual  way  for  the  utter- 
ance of  words  and  phrases,  which  nevertheless  are  lost  in  silence.  A  clergy- 
man is  described  as  having  been  greatly  distressed  by  the  fact  that  while  he 
was  reading  the  service  some  of  the  words  dropped  soundless  from  him. 

Of  Mackenzie's  thirteen  cases,  eleven  Avere  in  men,  ten  being  clergymen, 
and  the  eleventh  a  barrister ;  two  were  in  women,  both  of  whom  had  been 
constantly  speaking  to  deaf  relatives.  Doubtless,  therefore,  the  affection 
is  the  result  of  over-use  of  the  voice ;  but  its  onset  is  sometimes  gradual, 
sometimes  sudden.    No  treatment  seems  to  be  permanently  successful. 

Laryngismus  Stridulus.* — Spasm  of  the  glottis  is  present  in  many 
diseases,  and  in  laryngismus  there  may  be  spasm  of  other  muscles  beside 
those  of  the  larynx;  hence  it  is  both  less  and  more  than  spasm  of  the 
glottis,  and  in  its  extreme  forms  may  exhibit  a  regular  series  of  phenomena, 
comparable  to  those  of  an  epileptic  fit.  Whether  it  depends  on  a  primary 
disturbance  of  the  central  nervous  system,  or  whether  it  is  reflex  and  due 
to  peripheral  irritation,  its  proper  place  is  certainly  among  the  neuroses, 
where  it  is  placed  in  the  last  edition  of  the  College  of  Physicians'  '  Nomen- 
clature of  Diseases,'  and  the  only  reason  for  discussing  it  in  this  place  is 
that  clinically  its  symptoms  must  be  studied  in  relation  with  those  of 
laryngeal  diseases.  The  name  of  laiyngismus  stridulus  was  invented  by 
Mason  Good,  and  has  since  been  very  generally  adopted ;  that  of  "  child- 
croAving"  was  proposed  by  Gooch.  At  one  time  it  was  called  "thymic 
asthma,"  in  the  belief  that  it  is  always  caused  by  enlargement  of  the 
thymus.  This  hypothesis  was  maintained  by  Kopp  in  IS'SO,  but  was  dis- 
proved by  Bednar  in  1852,  and  by  Friedleben  in  1858. 

^  Symptoms. — The  child  (for  the  disease  is  one  of  childhood)  makes  a 
noisy  inspiration  again  and  again  at  varying  intervals — perhaps  especially 
on  first  waking  from  sleep.  This  "  catching  in  the  breath "  gradually 
assumes  a  more  serious  character ;  or  sometimes  it  begins  in  a  severe  form. 
The  child  shows  signs  of  great  distress  and  alarm  ;  its  neck  and  back  are 
arched,  its  chest  and  abdomen  rigid,  its  eyes  turned  upwards,  and  its  limbs 
tonically  contracted,  the  thumbs  being  bent  inwards,  the  fingers  extended, 
and  the  wrists  flexed,  while  the  legs  are  thrust  out,  the  soles  turned  inwards, 
and  the  toes  stretched  Avide  apart.  Its  face,  at  first  pale,  may  turn  purple, 
or  of  a  ghastly  leaden  colour.    Sometimes  the  faeces  and  the  urine  are  dis- 


*  Synonyms.— S-p^sxttMS  glottidis— Spasmodic  croup— Cliild-crowinrr— Thymic  astlima 
tfiUar'sches  Asthma.  i  o  j 
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charged  involuntarily,  sometimes  there  is  a  noisy  expulsion  of  flatus.  After 
a  few  seconds,  or  a  minute  or  two  at  the  longest,  the  spasm  yields.  While 
it  lasts  the  glottis  is  completely  closed,  and  as  it  passes  off  a  chink  is 
formed,  through  which  the  air  slowly  enters,  making  a  loud  crowing  sound. 
This  usually  ends  the  seizure,  but  sometimes  two  or  more  paroxysms  occur 
in  rapid  succession.  Frequently  a  few  unrhythmical  and  noisy  expirations, 
and  one  or  more  whistling  or  crowing  inspirations,  precede  the  stoppage  of 
the  breath  which  is  the  chief  feature  of  the  attack.  After  the  paroxysm 
is  over  the  child  frets  for  a  while,  and  falls  asleep ;  or  it  may  seem  as  well 
as  ever  and  return  at  once  to  its  toys. 

Fatal  event. — In  exceptional  cases,  instead  of  relaxing,  the  spasm  per- 
sists until  life  is  extinct.  There  is  then,  of  course,  no  crowing  sound,  and 
there  may  be  nothing  whatever  to  indicate  the  cause  of  death.  In  some 
cases  death  is  preceded  by  tremulous  twitchings  of  muscles,  or  by  an  epi- 
leptiform convulsion,  as  in  other  forms  of  asphyxia. 

Some  years  ago  Dr  Fagge  made  an  autopsy  on  the  body  of  an  infant  aged  sixteen 
months,  which  had  died  suddenly  and  had  been  brought  to  the  hospital  by  its  mether. 
Nothing  was  found  to  account  for  such  an  occurrence,  but  on  inquiry  next  day  it  was  found 
that  the  child  had  previously  had  attacks  of  "child-crowing." 

StefEen  relates  the  case  of  an  infant  six  months  old,  who  was  one  night  taking  the 
breast  when  it  was  attacked  with  slight  spasm  of  the  glottis,  after  which  it  went  on 
sucking.  However,  the  attack  returned  more  severely,  and  the  child  fell  backwards. 
Within  a  quarter  of  an  hour  Steffen  was  at  the  spot.  The  child  had  been  laid  in  its  cot 
under  the  idea  that  it  was  sleeping.  He  found  it  livid  and  dead,  without  any  signs  of 
spasm  of  the  limbs  or  of  any  other  part  than  the  larynx. 

After  death  from  laryngismus  stridulus  the  brain  and  its  membranes 
are  found  gorged  with  blood,  but  this  is  the  effect,  no  doubt,  not  the  cause 
of  the  paroxysms.* 

Pathology. — It  is  clear  that  other  muscles  beside  those  of  the  larynx  are 
concerned  in  these  paroxysms.  The  diaphragm  and  the  chest  walls  are  in 
the  inspiratory  position  when  the  pause  follows  the  first  short  inspirations. 
The  spasm  of  the  sphincter  of  the  glottis  lasts  from  a  quarter  to  half  a 
minute,  sometimes  rather  longer.  In  experiments  on  rabbits  it  is  found 
that  if  the  superior  laryngeal  nerve  on  one  side  is  divided,  and  its  central 
end  excited  by  a  faradic  current,  the  result  is  a  strong  bilateral  adduction 
of  the  vocal  cords.  Probably  stimulation  of  the  respiratory  centres  in  the 
bulb  affects  the  abductors  as  well  as  the  adductors,  but  the  former  are  over- 
powered by  their  antagonists  (cf.  p.  110). 

Etiology. — Laryngismus  stridulus  is  closely  related  to  rickets — probably 
in  nine  tenths  of  all  cases.  It  is  doubtless  in  consequence  of  their  having 
all  in  turn  been  sufferers  from  rickets  that  laryngismus  has  been  sometimes 
noticed  in  several  children  of  the  same  parents.  Reid  mentions  a  family  of 
thirteen,  of  whom  only  one  escaped  laryngismus,  and  four  died  of  it.  Chil- 
dren affected  with  laryngismus  are  not  infrequently  fat ;  but  this  is  quite 
compatible  with  their  being  highly  rachitic.  The  close  relation  of  laryngis- 
mus to  other  rachitic  spasmodic  neuroses,  tetany  and  carpo-pedal  contrac- 
tions, has  been  already  noticed  (vol.  i,  p.  870). 

A  curious  point,  noticed  by  Henoch,  is  that  laryngismus  stridulus  is  of 
far  more  common  occurrence  in  the  early  part  of  the  year  than  later  on. 
Dr  Gee,  among  sixty-three  cases,  observed  no  fewer  than  fifty-five  from 

*  When  the  disease  has  been  of  some  standing  the  lungs  may,  according  to  Steffen,  be 
found  emphysematous ;  if  this  is  really  the  case,  as  the  result  of  inspiratory  dyspnoea,  it  has 
an  important  bearing  on  the  theory  of  emphysema  in  general.— C.  H.  F. 
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February  to  June  inclusive.  He  believes  that  children  being  kept  indoors 
during  the  winter  increases  the  irritability  of  their  nervous  centres. 

The  age  at  which  laryngismus  stridulus  begins  is  generally  from  four 
months  to  two  years.  But  Keid  relates  cases  in  infants  only  a  few  hours 
after  birth ;  and  others  occur  in  children  of  various  ages  up  to  nine  years. 

Child  crowing  is  much  more  frequent  in  boys  than  in  girls  ;  the  propor- 
tion seems  to  be  about  two  to  one.  We  have  seen  that  other  nervous 
disorders  are  more  common  in  male  children  than  in  female :  meningitis 
and  hydrocephalus,  infantile  palsy,  tetany,  and  carpo-pedal  contractions. 
In  fact,  chorea  is  almost  the  only  exception,  and  that  affects  a  later  age. 

Laryngismus  is  often  excited  by  some  irritation  conveyed  to  the  nervous 
centres  from  the  periphery.  Marshall  Hall  maintained  that  the  cause  was 
usually  to  be  found  in  disorder  of  the  stomach,  of  the  teeth,  or  of  the 
bowels. 

A  few  years  earlier,  Dr  Hugh  Ley  had  endeavoured  to  prove  that  laryn- 
gismus was  the  result  of  mechanical  irritation  of  the  vagi  nerves  by  en- 
larged bronchial  or  cervical  glands.  He  did  show  that  glandular  enlarge- 
ment was  often  present ;  but  it  is  as  often  absent,  and  no  morbid  ana- 
tomist who  has  learnt  how  frequently  in  autopsies  upon  children  the  vagi 
nerves  are  found  surrounded  by  caseating  glands,  will  assign  them  any 
important  share  in  its  aetiology. 

Another  hypothesis  was  that  pressure  was  exerted  on  the  recurrent 
nerves  by  an  enlarged  thymus  or,  rathei-,  by  a  thymus  which  had  not 
ceased  to  grow  after  birth.  The  term  thymic  asthma  was  applied  to  laryn- 
gismus by  German  authors,  and  although  there  is  no  reason  to  regard  this 
as  a  common  and  important  cause  of  spasmodic  dyspnoea,  yet  cases  like  the 
two  quoted  by  Osier  from  Koenig  and  Siegel  ('  Berlin,  klin.  Wochenschrift,' 
No.  40,  1896)  show  that  it  is  not  only  an  occasional  fact,  but  one  to  be 
acted  on  in  practice. 

When  the  nervous  centres  are  in  a  morbid  state,  with  gradually  increas- 
ing irritability  of  their  cells,  explosions  may  be  brought  about  by  slight 
stimuli,  but  there  is  no  reason  to  give  the  process  of  teething  more  than  a 
subordinate  share  in  the  causation  of  laryngismus. 

Diagnosis. — Laryngismus  stridulus  cannot  be  confounded  with  any  in- 
flammatory or  structural  change  in  the  larynx.  Its  paroxysmal  character, 
with  free  intervals,  and  the  absence  of  cough,  are  decisive.  At  the  moment 
of  a  first  attack,  or  if  the  child's  history  were  unknown,  one  might  suppose 
the  obstruction  of  the  larynx  to  be  due  to  a  foreign  body,  and  it  would  be 
quite  right  to  pass  one's  finger  to  the  back  of  the  throat  to  settle  the  ques- 
tion ;  but  the  subsidence  of  the  spasm  would  show  the  real  nature  of  the 
disease.  Some  of  the  cases  of  laryngismus  are  no  doubt  the  result  of  a  rare 
and  curious  malformation  of  the  epiglottis,  described  at  the  end  of  this 
chapter  (p.  141). 

Prognosis. — The  natural  course  of  laryngismus  stridulus,  when  undis- 
turbed by  treatment,  varies  greatly  in  different  cases.  Sometimes  the 
attacks  continue  to  be  slight,  and  occur  at  wide  intervals ;  sometimes  they 
increase  in  severity  and  in  number,  until  there  may  be  thirty  or  forty  in 
the  twenty-four  hours.  In  either  case  they  may  after  a  few  weeks  gradually 
become  less  frequent,  until  at  length  they  cease  entirely.  If  mild  and 
severe  cases  be  reckoned  together  the  prognosis  is  favourable.  It  is  worse 
when  the  child  is  very  young ;  and  worst  in  the  silent  cases,  when  there  is 
no  inspiratory  stridor. 
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Treatinent.—y^hen  a  paroxysm  is  prolonged,  cold  water  may  be  dashed 
over  the  face  and  head,  while  the  body  is  immersed  in  a  warm  bath ;  or  a 
bottle  containing  ammonia  may  be  held  to  the  nostrils.  The  nurse  should 
be  taught  beforehand  how  to  act  in  an  emergency.  The.  inhalation  of  chloro- 
form is  recommended  by  some  writers.  In  severe  cases,  and  even  if  life  is 
a,pparently  extinct,  the  child  may  be  rescued  by  tracheotomy,  followed  by 
artificial  respiration,  as  was  pointed  out  many  years  ago  by  Johnson  iia 
the  fifth  volume  of  the  '  Dublin  Hosp.  Reports.' 

,  The  treatment  in  the  intervals  is,  in  the  first  place,  that  of  rickets- 
sunlight,  fresh  air,  good  food,  and  cod-liver  oil  (cf.  vol.  i,  p.  542).  A  change 
to  the  country  or  the  sea-side  is  often  quickly  followed  by  the  subsidence  of 
the^  attacks.  Ringer  strongly  advocates  sponging  with  cold  water  twice  or 
thrice  daily.  Of  drugs,  the  most  trustworthy  is  bromide  of  sodium,  of 
which  from  three  to  five  grains  may  be  given  at  a  dose.  Many  find  syrup 
of  chloral  hydrate  (l)lx— xx)  an  efficient  medicine ;  it  is  readily  taken  by 
young  children,  and  is  perfectly  safe. 

It  is  right  to  look  out  for  any  condition  of  distant  parts  that  may 
possibly  be  concerned  in  irritating  the  nervous  centres.  If  the  gums  are 
hot  and  tense  they  should  be  lanced.  If  the  bowels  are  loaded,  a  few 
aperient  or  vermifuge  powders  should  be  given;  but  it  will  not  often  be 
found  that  great  results  are  thus  attained,  either  in  diminishing  the 
severity  or  in  reducing  the  frequency  of  the  seizures. 

Spasm  of  the  glottis  in  adults. — This  is  an  occasional  complication  of 
Other  diseases,  mostly  organic,  either  foreign  bodies,  new  growths,  or  in- 
flammation of  the  larynx  itself,  or  affections  of  the  nervous  centres  as  in 
hysteria,  in  tabes,  or  in  hydrophobia.  In  the  last-named  condition-  Dr 
Pitt  had  the  opportunity  and  the  skill  to  make  an  observation  with  the 
laryngoscope,  and  found  the  abductors  paralysed. 

Inflammatory  Affections  of  the  Larynx. — Larjoigitis  differs  widely  in 
its  seat,  its  symptoms,  and  its  course.  Some  forms  mainly  affect  the  mucous 
membrane,  whereas  others  start  in  the  deeper  structures  of  the  larynx. 
Some  depend  on  acute  infection,  as  laryngeal  diphtheria  (vol.  i,  p.  325), 
and  others  are  secondary  to  general  diseases,  as  smallpox  or  leprosy. 

Catarrhal  laryngitis. — When  we  have  separated  these  secondary  affec- 
tions, there  remain  the  non-membranous  and  non-specific  cases  arising, 
not  from  obstruction  by  membranes  nor  from  pure  spasm  of  the  glottis, 
but  from  inflammation  of  the  mucous  membrane  of  the  larynx. 

The  most  distinctive  features  of  this  form  of  "  croup  "  are  the  sudden- 
ness of  its  onset  and  the  severity  of  its  symptoms.  A  child  who  is  appa- 
rently in  perfect  health,  or  who  may  have  had  a  slight  cold  for  a  day  or 
two,  goes  to  bed  without  any  sign  of  distress,  and  falls  asleep  as  quietly  as 
usual.  About  eleven  o'clock,  or  later  in  the  night,  he  suddenly  starts  up 
in  a  state  of  extreme  excitement  and  terror.  He  coughs  incessantly,  making 
a  hard,  hoarse,  barking  noise,  and  a  loud  crowing  sound  is  heard.  His  face, 
at  first  flushed,  afterwards  becomes  pale  and  covered  with  a  cold  sweat. 

The  cough,  at  first  harsh,  and  clanging,  gradually  grows  husky,  and 
the  voice,  from  being  hoarse,  becomes  whispering. 

Each  inspiration  is  attended  with  a  loud  whistling  sound,  and  a  similar 
sibilus  or  a  rhonchus  may  accompany  expiration.    On  uncovering  the  child's 
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chest,  one  sees  that  the  parts  above  the  sternum  and  clavicles,  and  the 
lower  intercostal  spaces,  are  drawn  in  during  each  inspiration. 

The  parents  are  alarmed,  and  the  nearest  medical  man  is  sent  for  in 
haste.  But,  instead  of  the  child  getting  worse,  each  paroxysm  of  coughing 
is  rather  less  severe  than  the  preceding  one ;  and  after  half  an  hour,  or  it 
may  be  in  two  or  three  hours,  he  becomes  calm  and  sleeps.  In  the  morn- 
ing, when  he  wakes  up,  his  cough  is  still  hoarse  and  barking,  but  it  is  not 
so  hard;  his  voice  has  nearly  regained  its  natural  tone.  During  the  day 
the  child  is  as  cheerful  as  before ;  he  has  but  little  cough,  his  pulse  is  not 
accelerated,  and  he  is  scarcely,  if  at  all,  feverish.  On  the  following  evening 
the  symptoms  usually  return,  though  not  often  so  severely  as  at  first,  and 
may  recur  for  several  nights  in  succession  with  gradually  diminished  in- 
tensity. 

It  is  doubtful  whether  attacks  of  this  kind  ever  prove  fatal ;  but  there 
is  little  doubt  that  they  depend  on  catarrhal  laryngitis,  complicated  with 
spasm  of  the  glottis. 

This  complaint  is  apt  to  recur  again  and  again.  A  child  who  has  once 
Lad  croup  is  likely  to  be  attacked  a  second  time  if  he  is  exposed  to  cold  or 
wet;  and  up  to  the  age  of  fourteen  or  fifteen  every  slight  catarrh  is  apt 
to  be  accompanied  Avith  the  peculiar  hard  barking  cough.  When  one  hears 
that  a  person  suffered  from  croup  repeatedly  during  childhood,  one  may 
pretty  safely  conclude  that  the  disease  was  catarrhal,  not  membranous 
laryngitis. 

Ferrier,  a  physician  of  Manchester,  published  an  essay  on  the  subject  iii 
1810,  in  which  he  described  under  the  name  Croup,  not  only  the  mem- 
branous disease  so  called  by  Cheyne  and  Home  (cf.  vol.  i,  p.  318),  but  also 
the  spasmodic  or  spurious  croup,  as  he  called  it ;  but  after  reading  Terrier's 
essay  it  seems  to  the  writer  probable  that  his  cases  of  "  true  croup  "  would 
now  be  recognised  as  diphtheria,  and  that  those  of  "  spurious  croup  "  would 
be  called  acute  spasmodic  laryngitis.* 

Trousseau  remarked  that  although  "  stridulous  laryngitis,"  as  he  terms 
it,  is  very  common,  he  had  had  only  one  case  in  his  Avards  at  the  Hotel  Dieu, 
owing  to  the  sudden  way  in  which  it  declares  itself,  and  the  rapidity  with 
which  it  yields.  But  in  Guy's  Hospital,  during  ten  years,  there  were  ad- 
mitted more  than  ten  cases  of  croup  in  which  recovery  took  place,  and  in 
which  there  was  no  proof  of  the  presence  of  membranes. 

.  Croup,  as  a  clinical  term,  corresponding  to  acute  laryngeal  catarrh  with 
spasm,  does  not  always  begin  so  suddenly  as  was  above  described.  The 
child  is  sometimes  feverish,  refusing  its  food,  but  asking  for  water;  its 
voice  is  hoarse,  and  it  sneezes  frequently ;  but  it  complains  of  no  pain  in 
swallowing,  and  only  after  some  hours,  or  even  a  day  or  two,  do  charac- 
teristic symptoms  begin. 

It  ihight  be  expected  that  such  dyspnoea  would  cause  albuminuria;  but 
in  the  series  of  cases  recorded  by  Mr  Lamb  in  the  '  Guy's  Hospital  Reports  ' 
for  1877,  there  was  only  one  in  which  this  symptom  was  detected,  and  here 
there  were  other  grounds  for  regarding  the  disease  as  diphtheria. 

*  For  a  valuable  summary  of  facts  and  opinions  on  the  relation  of  croup  to  diphtheria 
the  reader  interested  in  the  history  of  the  subject  is  referred  to  the  '  Report  of  a  Com- 
mittee appointed  by  the  Royal  Medical  and  Chirurgical  Society  to  investigate  the  relations 
of  Membranous  Croup  and  Diphtheria.  There  are  numerous  cases  tabulated  (64  by  Dr 
Dickinson,  63  by  Dr  Geo,  and  88  by  Dr  Fagge),  and  replies  to  a  series  of  questions  put  by 
the  Committee  from  a  large  number  of  physicians  to  London  hospitals,  as  well  as  from 
others  in  the  country  and  abroad  (vol.  Ixii,  1879). 
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cold'^t?Z"~'^r'  chief  exciting  cause  of  croup  is  said  to  be  exposure  to 
cold.  Ah  on  noticed  that  it  was  often  produced  by  a  child  sleeping  in  a 
room  newly  washed,  and  consequently  that  in  Edinburgh  cases  frequently 
occurred  on  Saturday  night.  Cheyne  said  that  in  all  bu!  three  of  the  ca  s 
of  croup  which  he  saw  there  had  been  exposure  to  the  weather 

It  IS  stated  that  croup  is  more  frequent  in  the  winter  than  in  the 
summer  months,  but  this  is  doubtful.  Perhaps,  like  acute  pneumonia,  it 
may  attack  those  who  are  exposed  to  a  chiU  after  a  hot  day,  or  during  the 
cold  weather  which  in  our  climate  may  occur  at  any  season 

The  ye  at  which  a  child  is  most  apt  to  be  attacked  with  croup  is 
thTbreast'''^  '        ^^^P^^^^*  i«  ^^^ely  seen  in  infants  at 

Boys  appear  to  be  more  often  affected  than  girls.  The  experience  of 
Guy  s  Hospital  IS  perhaps  too  limited  to  decide  this  point,  but  it  shows 
decided  preponderance  of  males  in  cases  of  non-membranous  croup,  as  dis- 
tinguished from  diphtheria. 

Diaffnosis.—The  symptoms  are  those  of  laryngeal  obstruction  The 
distinction  between  croup  and  other  diseases  of  the  larynx  is  based  upon  the 
acute  character  of  the  attack  and  upon  the  age  of  the  patient,  rather  than 
upon  anything  m  the  symptoms  themselves. 

Even^m  children  a  post-pharyngeal  abscess  sometimes  gives  rise  to 
croupy  "  dyspnoea  and  cough,  although  it  is  not  obvious  why  this  should 
be  the  case.  One  day  when  Dr  Fagge  was  visiting  the  Infirmaiy  for  Chil- 
dren, the  house  surgeon  reported  that  he  had  just  been  called  to  see  a  case 
of  supposed  croup,  in  which  he  had  felt  an  abscess  at  the  back  of  the  fauces 
with  his  finger,  and  that  relief  was  afforded  as  soon  as  the  matter  was  let 
out.  In  a  Uttle  child,  eighteen  months  old,  at  Waltham  Abbey,  the  respira- 
tion was  rather  of  a  snoring  character  than  croupy,  but  there  was  a  brassy 
cough ;  here  the  abscess  seemed  to  have  begun  in  suppuration  of  the  cer- 
vical glands,  which  had  made  its  way  inwards.  According  to  Steiner  post- 
pharyngeal abscess  occurs  chiefly  in  infants  at  the  breast,  except  when  it 
follows  caries  of  the  spine,  and  is  more  insidious  in  onset  than  croup. 

Jenner  regarded  abscess  at  the  side  of  the  larynx  as  another  affection 
which  may  cause  gi-eat  distress  in  breathing  by  compressing  the  tube, 
and  as  not  being  always  easy  of  recognition.  Larjmgeal  papillomata  or 
adenoids  are  too  slow  in  their  effects  to  be  mistaken  for  croup,  and  laiyn- 
gisnius  stridulus  occurs  at  an  earlier  age;  but  the  possible  presence  of  a 
foreign  body  in  the  air-passages  must  never  be  forgotten. 

Treatment. — The  prognosis  of  acute  catarrhal  laryngitis  with  croupous 
symptoms  is  good,  and  it  requires  little  treatment.  It  is  usual  to  give  an 
emetic  of  two  to  five  grains  of  powdered  ipecacuanha,  with  or  without  one 
sixth  of  a  grain  of  tartarised  antimony,  repeated  at  inteiwals  of  ten  minutes 
until  free  vomiting  takes  place.  Jenner  says  that  besides  removing  from 
the  stomach  any  source  of  reflex  irritation,  and  relaxing  spasm  by  the 
nausea  and  faintness  to  which  they  give  rise,  these  drugs  also  promote 
secretion  from  the  laryngeal  and  bronchial  mucous  membrane.  He  observed 
that  cases  left  to  themselves  last  for  two  or  three  days,  whereas,  as  soon  as 
an  emetic  has  acted,  the  child  generally  falls  asleep  at  once.  One  must  al- 
ways warn  the  relatives  of  a  child  who  has  had  one  attack  of  croup  that  it  is 
likely  to  have  others  if  it  is  exposed  to  cold.  Such  children  must  therefore 
be  warmly  clothed ;  but  they  should  be  accustomed  to  have  the  neck  and 
chest  sponged  every  day  with  cold  water. 
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Membranous  laryngitis  in  tlie  adult. — Although  diphtheria  is  common 
to  all  ages,  membranous  laryngitis  ajaart  from  diphtheria  is  exceedingly 
rare.  Nevertheless,  there  are  undoubted  cases  in  proof  that  the  adult 
laiynx  and  trachea  may  become  the  seat  of  acute  inflammation,  which  leads, 
not  to  pus  and  catarrhal  products,  but  to  a  fibrinous  exudation  and  a  false 
membrane. 

The  most  conclusive  one  known  to  the  writer  is  the  f oUowiug  :  — A  preg- 
nant woman  was  admitted  under  his  care  into  Guy's  Hospital,  in  December, 
1,879,  with  severe  dyspnoea  from  laryngitis.  She  was  taken  ill  with  shiver- 
ing, after  exposure  to  cold,  and  spat  up  membrane  on  the  following  day ; 
two  days  later  a  complete  cast  of  the  trachea  with  its  bronchial  ramifica- 
tions was  got  rid  of.  She  died  after  a  week's  illness,  having  previously 
miscarried ;  and  there  was  found  laryngitis,  tracheitis,  and  bronchitis,  with 
lobular  broncho-pneumonia  and  pleurisy.  The  pyrexia  had  been  moderate  ; 
there  was  no  haemoptysis,  no  albuminuria,  and,  post  mortem,  all  the  other 
oi'gans  were  sound.  The  fauces  had  been  free  throughout.  Histologically 
the  false  membrane  consisted  of  leucocytes  and  scanty  fibres  without  blood- 
discs  or  epithelium  ('  Path.  Trans.,'  vol.  xxxi,  p.  30). 

Subacute  laryngitis  with  aphonia. — Some  persons  whenever  they  catch 
a  cold  become  hoarse  or  lose  their  voice,  and  this  condition  lasts  for  several 
days.  It  is  particularly  apt  to  occur  in  those  who  are  intemperate,  or  who- 
habitually  use  the  voice  much,  particularly  in  the  open  air.  It  is  common 
in  those  who  are  exposed  to  smoke  and  irritating  gases,  as  firemen  and 
workers  in  chemical  factories.  It  may  also  arise  as  a  complication  of  some 
acute  disease,  as  enteric  fever,  and  especially  measles.  The  chief  symptom, 
beside  the  impairment  of  the  voice,  is  expectoration  of  a  little  tough  mucus, 
which  comes  away  with  a  short  hawking  effort,  hardly  amounting  to  a  cough. 
With  the  laryngoscope  one  may  find  reddening  and  slight  swelling  of  the 
larynx,  especially  the  inter-arytsenoid  space,  or  the  "  false  cords."  During 
attempted  phonation  the  cords  may  leave  an  oval  space  between  them, 
exactly  as  though  the  internal  tensors  were  paralysed.  In  more  severe  cases 
the  cords  look  red,  dry,  and  lustreless,  and  occasionally  ecchymoses  or 
superficial  excoriations  may  be  seen. 

The  prognosis  is  generally  favourable,  but  the  condition,  if  neglected,, 
may  become  chronic,  and  may  then  be  exceedingly  intractable. 

In  the  treatment  one  of  the  most  important  points  is  that  the  patient 
should  entirely  abstain  from  using  the  voice.  He  should  remain  in  a  room 
of  which  the  temperature  is  kept  uniform.  Steam  inhalations  should  be- 
frequently  employed ;  and  Mackenzie  advised  the  addition  of  tinct.  benzoin, 
comp.  (^ss — ^j),  or  of  succus  conii  (^ij  with  gr.  xx  of  sodae  carb.  exsiccat.), 
or  of  lupulin  (58s)  to  the  water  used  for  inhalation,  at  a  temperature  of 
140°  to  160°.  The  patient  should  drink  freely  of  demulcent  liquids,  such 
as  barley  water,  linseed  tea,  and  decoction  of  cetraria  or  althaea.  Warm 
milk  or  lac  cum  sevo  is  often  a  useful  beverage.  If  there  is  great  irri- 
tability of  the  larynx,  with  cough  and  tickling  or  pricking  in  the  throat,  it 
should  be  kept  in  check  by  opium  or  morphia  lozenges.  A  mustard-leaf 
applied  over  the  larynx  and  trachea  often  gives  relief. 

The  best  way  to  overcome  the  liability  to  acute  laryngeal  catarrh,  in 
those  who  are  subject  to  frequent  attacks  of  it,  is  to  make  the  patient 
accustom  himself  to  daily  sponging  with  cold  water,  and  to  exposing  the 
throat  in  the  open  air  without  wraps,  even  in  the  winter.    No  one  can  avoid. 


122  AFFECTIONS  OP  THE  LARYNX 

draughts,  aud  the  more  protected  he  is,  the  more  surely  will  he  suffer  when 
exposed  It  IS  also  important  to  live  in  dry,  cool,  well-ventilated  rooms. 
Warm,  light  clothing  should  be.  worn.  A  long  stay  by  the  sea-side  in  the 
autumn,  or  m  the  bracing  air  of  Scotland  or  S^-itzerland,  often  does  much 
towards  diminishing  the  susceptibility  of  catarrh  in  the  following  winter 
But  the  most  important  precaution  of  all  is  to  learn  to  breathe  through  the 
nostrils  only.  ° 

Chronic  laryngeal  catarrh  with  aphonia  often  arises  out  of  the  acute 
affection,  especially  in  persons  who,  in  spite  of  hoarseness  of  voice,  persist 
in  using  their  voice  out  of  doors.  Such  cases  are  common  in  clergymen 
schoolmasters,  auctioneers,  newspaper-vendors,  and  costermongers.  Another 
frequent  cause  is  extension  downwards  from  a  granular  pharyngitis.  As  a 
rule,  chronic  laryngitis  occurs  in  middle  life ;  it  is  more  common  in  men 
than  m  women. 

A  single  attack  of  laryngitis  may  determine  a  recurrence  under  certain 
conditions,  in  a  person  other^vise  healthy.  Talking  in  a  moving  train, 
while  facing  the  ^^'ind,  has  often  caused  such  a  liability;  so  that  for  years 
great  care  had  to  be  exercised  to  prevent  a  fresh  attack.  In  all  recurrent 
cases  attention  must  be  directed  to  the  condition  of  the  nose  and  naso- 
pharynx. Any  degree  of  obstruction  which  leads  to  breathing  through  the 
mouth,  whether  due  to  septal  irregularities,  or  hypertrophy  of  the  inferior 
turbinals,  or  post-nasal  growths,  may  continue  the  liability. 

Again,  the  presence  of  nasal  polypi,  so  high  up  as  not  seriously  to  inter- 
fere with  respiration,  but  causing  abundant  secretion  and  reflex  irritation, 
niay  keep  up  the  morbid  tendency.  In  a  word,  it  may  be  said  that  free 
nasal  respiration  is  essential  for  a  healthy  condition  of  larynx.  If  this  be 
established,  without  destroying  the  inferior  turbinal  bones,  and  if  talking 
out  of  doors  be  avoided,  the  liability  to  recurrence  Avill  be  in  a  great 
measure  prevented. 

The  persistence  and  recurrence  of  hoarseness  in  public  speakers  will 
frequently  be  found  to  depend  on  some  degree  of  nasal  obstruction.  The 
vocal  cords  seem  to  bear  the  entrance  of  cold  air  for  some  years,  but  when 
once  an  attack  of  laryngitis  with  hoarseness  and  aphonia  occurs,  they  resent 
the  passage  of  air  that  has  not  passed  through  the  nasal  passages ;  and  if 
the  patient  begins  to  use  his  voice  before  the  attack  has  quite  subsided,  the 
affection  becomes  chronic. 

Hoarseness  may  be  kept  up  by  a  comparatively  small  degree  of  obstruc- 
tion, such  as  slight  lateral  deviation  or  enchondrosis  of  the  septum,  hyper- 
trophy of  the  inferior  turbinal,  or  unobserved  polypi. 

The  air  is  warmed,  moistened,  and  sifted  of  dust  as  it  passes  through  the 
vascular,  secreting,  and  narrow  passages  from  the  nostril  to  the  pharynx.* 

The  principal  symjJtom  of  this  affection  is  hoarseness  of  voice,  which 
may  pass  on  to  complete  aphonia.  The  degree  to  which  the  voice  is  im- 
paired may  vary  much  at  different  periods  of  the  day.  It  is  often  greater 
when  the  patient  first  begins  to  speak  than  after  he  has  been  speaking  for 
a  time.    The  attempt  to  use  the  vocal  cords  gives  rise  to  a  painful  sense 


*  The  wanning  of  the  air  as  it  passes  through  the  nasal  passages  was  actually  measured 
by  Dr  Greville  Macdonald  with  an  ingenious  apparatus  contrived  for  the  purpose.  He 
found  that  air  from  a  freezing  chamber  at  7°  C.  was  raised  to  28°  C,  air  at  either  12°  C. 
or  20°  C.  was  alike  raised  to  35°  C,  while  air  inspired  at  45*^  C.  was  cooled  in  its  passage 
through  the  nose  down  to  33*6°  C. 
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of  fatigue,  with  a  feeling  of  dryness  or  tickling,  and  a  constant  desire  to 
Jiawk  or  to  cough. 

The  laiyngoscope  shows  all  gradations  of  change,  from  a  slight  local  in- 
jection and  swelling,  up  to  the  most  diffused  redness  of  the  whole  interior  of 
the  larynx.  Mackenzie  remarked  that  one  vocal  cord  may  be  bright  red 
while  the  other  is  white,  or  the  congestion  may  be  limited  to  the  outer  or 
•attached  side  of  the  cord.  Flaltes  of  mucus  are  often  seen  adhering  to  the 
mucous  membrane,  or  threads  of  mucus,  may  cross  from  one  cord  to  the 
other.  During  vocalisation  the  cords  in  many  cases  fail  to  meet,  and 
this  may  be  due  to  swelling  of  the  interaryttenoid  mucous  membrane,  which 
is  sometimes  so  great  as  to  form  a  convex  projection ;  but  paresis  of  the 
muscles  also  is  often  present,  and  if  this  is  unilateral,  the  opposite  cord 
anay  pass  across  the  middle  line  to  meet  the  affected  one. 

In  chronic  cases  the  mucosa  of  the  larynx  is  greatly  thickened.  In  a 
■case  recorded  by  Stork,  of  fifteen  years'  standing,  the  whole  of  the  interior 
of  the  laiynx  was  hypertrophied,  so  that  there  was  great  dyspnoea,  rendering 
tracheotomy  inevitable.  Every  part  of  the  interior  of  the  larynx  Avas  thrown 
into  thick  folds  and  ridges.  This  condition  is  known  as  Paclvydermia 
laryngis,  and  resembles  that  of  chronic  hypertrophic  dermatitis.  The 
same  affection  has  sometimes  been  observed  below  the  glottis,  reducing 
■the  channel  of  the  trachea  to  a  narrow  ring,  so  that  it  has  been  necessary  to 
open  the  trachea.  The  vocal  cords  themselves  sometimes  become  granular 
•on  the  surface,  a  condition  which  Tiirck  designated  "  chorditis  tuberosa." 

Enlargement  of  the  mucous  glands  is  not  infrequent  in  chronic  laryngeal 
catari-h.  Mackenzie  describes  their  enlarged  orifices  on  the  epiglottis  and 
rfche  posterior  parts  of  the  cords  as  jDale  specks  on  a  congested  surface,  or  as 
small  red  circles  on  a  pale  surface.  Another  complication  is  dilatation  of 
.the  veins  of  the  mucous  membrane,  especially  on  the  epiglottis  or  the  cords. 

Those  most  qualified  to  judge  seem  to  be  now  agreed  that  catarrhal 
laryngitis  does  not  lead  to  ulceration.    Laryngeal  haemorrhage  in  sufficient 
'  'quantity  to  suggest  phthisis  certainly  points  to  a  tuberculous  ulcer. 

Stork  speaks  of  a  vertical  fissure  in  the  interarytsenoid  mucous  mem- 
ibrane  as  being  extremely  frequent,  though  not  peculiar  to  cases  of  chronic 
catai'rh.  The  fissure,  as  the  result  of  lateral  traction,  assumes  a  rhombic 
form ;  so  that  the  upper  part,  which  is  alone  visible  in  the  laryngeal  mirror, 
•appears  triangular.  Its  detection  is  often  very  difficult ;  the  patient  must 
be  placed  in  the  position  required  for  inspection  of  the  trachea  with  the 
laryngeal  mirror.  Stork  knew  a  singer  of  reputation,  whose  voice  remained 
perfect  after  such  a  fissure  had  existed  for  many  years ;  but,  as  a  rule, 
there  are  symptoms  like  those  of  chronic  laryngeal  catarrh ;  and  sometimes 
the  subjacent  arytaenoideus  muscle  is  sO'  enfeebled  that  the  patient  is  dis- 
tressed by  mucus  running  down  into  the  larynx  whenever  he  attempts  to 
swallow. 

The  course  of  chronic  laryngitis  is  generally  very  tedious  and  pro- 
tracted ;  for  patients  will  seldom  carry  out  treatment  with  perseverance, 
imagining  that  they  ought,  to  be  well  in  two  or  three  weeks,  and  neglecting 
precautions  as  soon  as  they  begin  to  improve.  Another  reason  was  that 
until  lately  the  condition  of  the  naso-pharynx  was  not  systematically  inves- 
tigated. 

In  all  cases  of  laryngeal  catarrh  with  aphonia,  the  first  thing  is  to  ascer- 
tain whether  the  patient  can  breathe  comfortably  with  his  mouth  shut.  If 
not,  there  is  sure  to  be  some  obstruction  in  the  nasal  passn.ges  or  the 
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phaiynx.  In  children  the  narrow  jaw,  crowded  teeth,  and  high-arched 
palate,  with,  in  some  cases,  an  ill-developed  or  rickety  chest  and  deafness, 
lead  one  at  once  to  suspect  enlarged  tonsils  or  adenoid  growths.  In  older 
patients  asymmetry  of  the  nasal  septum,  affections  of  the  turbinated  bone, 
varicosity  of  the  mucous  membrane,  or  the  presence  of  a  small  polypus,  will 
produce  the  same  effect.  The  nostrils  and  naso-pharynx  must  therefore  be 
examined,  and  after  local  obstructions  have  been  removed  by  the  surgeon, 
in  many  cases  the  cure  is  complete. 

When  there  is  no  such  permanent  obstruction,  the  patient  may  breathe 
through  the  mouth  owing  to  the  passage  through  the  nose  being  impeded 
by  temporary  swelling  of  the  mucous  membrane,  and  secretion  of  mucus 
which  accompany  a  "  cold  in  the  head."  In  many  cases  a  constantly  re- 
current catarrh  during  the  winter  leads  to  fresh  sore  throat,  and  so  to 
increased  post-nasal  obstruction;  but  even  then  some  overgrowth  of  the 
tonsils  is  often  the  starting-point  of  the  vicious  circle. 

When  there  is  no  obstruction  to  breathing  through  the  nose,  or  when 
such  obstruction  is  removed,  if  there  still  remain  its  effects  on  the  throat 
and  voice,  they  will  disappear  entirely  under  careful  management.  Neces- 
sary rest  must  be  given  to  the  voice,  and  the  patient  must  speak  as  little  as 
possible,  or  only  in  a  whisper.  He  must  abstain  from  smoking,  and  he 
must  take  little  or  no  alcohol. 

Locally,  if  the  larynx  is  irritable,  the  patient  should  use  a  spray  con- 
taining bromide  of  potassium  or  carbonate  of  soda  with  a  little  morphia,  or 
inhale  steam  impregnated  with  turpentine,  terebene,  or  eucalyptol.  In 
more  chronic  and  obstinate  cases  the  most  effectual  treatment  is  the  sys- 
tem.atic  application  of  astringent  solutions  to  the  interior  of  the  larynx  by 
means  of  a  brush.  Mackenzie  used  to  employ  a  solution  of  chloride  of  zinc 
(gr.  XV  ad  ^j),  applied  daily  during  the  first  week,  on  alternate  days  during 
the  second  and  third  weeks,  and  afterwards  less  frequently. 

In  more  chronic  and  severe  cases,  one  of  the  oldest  applications  is  still 
found  the  most  effectual,  namely,  silver  nitrate.  It  is  best  applied  with  a 
sponge  on  a  curved  laryngeal  probang  in  aqueous  solution,  gradually  in- 
creased in  strength  from  gr.  xv  to  the  ounce,  up  to  or  even  5iss  in  the 
ounce.  When  a  decided  effect  is  produced,  the  strength  should  be  again 
diminished.* 

In  many  cases  of  chronic  catarrh,  interrupted  galvanism  applied  locally 
aids  in  restoring  the  voice ;  and  some  patients  believe  they  find  benefit 
from  drinking  the  waters  at  Aix-les-Bains  or  at  Ems. 

In  obstinate  cases,  with  much  thickening  of  the  mucous  membrane,  par- 
ticularly when  the  condition  described  by  Virchow  in  1877  as  pachydermia 
laryngis  is  reached,  lactic  acid  is  now  frequently  applied  in  25  to  50  per 
cent,  solution  with  great  benefit. 

TuBBKCULOUs  DisEASE  OF  THE  Lartnx  AND  Trachea. — Towards  the  end  of 
the  eighteenth  century  we  first  hear  of  laryngeal  phthisis.  This  is  not  a 
good  name,  because  it  implies  that  an  affection  of  the  larynx  may  give 
rise  to  wasting  and  other  symptoms  of  pulmonary  phthisis,  without  there 

*  Ziemssen  recommended  the  topical  use  of  solid  nitrate  of  silver  fused  on  the  end 
of  a  laryngreal  probe,  and  repeated  at  intervals  of  a  week  or  a  fortnight.  It  causes  violent 
spasm,  which,  however,  is  at  once  relieved  by  filling  the  throat  with  cold  water.  This 
severe  treatment  he  found  particularly  efficacious  when  there  is  an  interaryta;noid  fissure; 
but  he  warns  that  if  the  healthy  mucous  membrane  is  touched,  the  patient's  condition  will 
be  aggravated  instead  of  relieved. 
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being  any  lesion  of  the  lungs.  The  opinion  that  such  is  sometimes  the  case 
was,  indeed,  held  by  Trousseau,  and  by  some  other  writers  since,  and  it  often 
seems  to  be  clinically  supported;  but  the  experience  of  autopsies  is  that 
when  tuberculous  ulceration  of  the  larynx  is  found  after  death  the  lungs 
contain  tubercles  also ;  and  if  laryngeal  tubercle  is  seen  in  cases  of  acute 
general  tuberculosis,  old  as  well  as  recent  disease  of  the  lungs  is  also  present. 
If  it  ever  occurs,  primary  tuberculous  disease  of  the  larynx  is  so  rare  that 
we  need  not  consider  it  in  practice. 

Pathology. — That  the  laryngeal  affection  which  accompanies  phthisis  is 
itself  tuberculous,  was  taught  by  Laennec,  and  although  disputed  by  Louis, 
the  general  belief  of  English  pathologists  has  always  been  that  the  laryngeal 
ulceration  is  really  tuberculous,  not  merely  because  it  occurs  in  cases  of 
phthisis,  and  along  with  tuberculous  ulceration  of  the  intestine,  but  also 
because 'many  laryngeal  ulcers  have  caseating  edges.  Heinze,  of  Leipzig, 
published  a  monograph  on  the  disease  in  1879,  based  upon  microscopical 
examination  in  fifty  cases  of  phthisis,  complicated  vnth.  disease  of  the  larynx 
or  trachea.  He  found  that  in  forty  among  his  fifty  cases,  tubercles  were 
plainly  recognisable  in  the  larynx ;  in  thirty-nine  of  these  forty  there  was 
■ulceration,  and  in  one  tuberculous  infiltration  without  ulceration ;  in  eleven 
of  the  forty  there  was  also  tuberculous  ulceration  in  the  trachea ;  and  in 
eight  the  trachea  contained  ulcers  not  so  clearly  tuberculous.  Of  the  re- 
maining ten  cases,  in  eight  there  Avere  laryngeal  ulcers  not  certainly  tuber- 
culous, °but  in  five  of  these  the  trachea  showed  tuberculous  ulcers,  and  in 
two  there  were  no  lesions  in  the  larynx,  but  tuberculous  ulcers  in  the 
trachea.  In  other  words,  there  were  only  three  out  of  the  fifty  cases  in 
which  tubercles  were  not  detected  either  in  the  larynx  or  in  the  trachea,  or 
in  both.  The  tubercles  were  plainly  visible  to  the  naked  eye  in  hardened 
■sections.  They  lay  partly  in  the  mucous  membrane,  partly  in  the  sub- 
mucous tissue,  but  always  superficial  to  the  laryngeal  mucous  glands.  They 
had  often  undergone  more  or  less  complete  caseation.* 

Laryngeal  tubercles,  as  a  rule,  are  very  small ;  but  tubercles,  both 
grey  and  caseating,  have  frequently  been  seen  by  the  naked  eye.  Koch's 
tubercle-bacilli  are  sometimes  found  in  the  granulations  of  a  laryngeal  ulcer, 
but  not  abundantly ;  and  even  when  the  secretion  covering  it  contains  them, 
they  may  be  pulmonary  in  origin. 

The  fact  that  tuberculosis  of  the  larynx  scarcely  ever  occurs  indepen- 
dently of  phthisis,  and  that  probably  it  never  precedes  the  latter,  naturally 
-suggests  that  the  upper  air-passages  become  infected  by  the  passage  of 
tuberculous  sputum. f 

Sex  and  age. — Tuberculous  disease  of  the  larynx  and  trachea  is  more 
frequent  in  men  than  in  women,  and  the  preponderance  is  far  greater  than 
is  the  case  with  pulmonary  phthisis.  According  to  Heinze,  33-6  per  cent, 
of  male  phthisical  patients  have  ulceration  of  the  larynx,  but  only  21-6  per 
■cent,  of  female  phthisical  patients. 

The  age  at  which  tuberculous  laryngeal  affections  are  absolutely  most 

*  With  regard  to  the  non -tubercular  ulcers  of  the  larynx  and  trachea,  Heinze  saw 
•nothing  to  the  naked  eye  that  distinguislied  them  from  those  that  were  tubercular.  It 
is,  therefore,  quite  possible  that  they  were  the  result  of  tubercles  which  had  softened  and 
been  cast  off  by  ulceration.  In  the  trachea,  on  the  other  hand,  there  seems  to  be  no 
doubt  that  ulcers  occur  which  are  really  non-tubercular;  they  appear  as  minute  depressions 
•of  yellow  colour  surrounding  the  mouths  of  the  tracheal  glands. — C.  H.  F. 

t  Ziemssen  once  traced  a  continuous  tract  of  ulceration  from  a  vomica  in  the  upper 
lobe  of  one  lung  along  the  corresponding  bronchial  tube,  through  the  trachea  to  the  larynx. 
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frequent  is  between  twenty-one  and  thirty;  but  among  fatal  cases  of  phthisis 
the  proportion  in  which  the  larynx  is  found  diseased  is  largest  at  a  later 
age,— between  forty-one  and  fifty  for  males,  between  thirty-one  and  forty 
for  females.  During  childhood  tuberculous  disease  of  the  larynx  is  not 
common ;  among  nearly  400  cases  Heinze  found  only  nine  in  patients  under 
the  age  of  fourteen,  but  one  of  these  was  an  infant  of  eleven  months 

Symptoms.— Tuberculous  ulcers  are  often  found  in  cases  of  phthisis 
when  during  life  no  decided  symptoms  have  pointed  to  the  larynx  ;  but  some- 
times there  is  much  dysphagia,  every  attempt  to  swallow  causing  pain  and 
distress.  The  effort  to  speak  is  often  painful,  the  voice  becomes  hoarse  and 
weak,  and  ultimately  is  reduced  to  a  whisper ;  while  the  cough  becomes  weak 
and  toneless,  as  well  as  the  voice.  In  some  cases,  however,  in  which  the 
true  cords  are  entirely  destroyed  by  ulceration,  it  is  believed  that  the  false 
cords  may  vibrate  so  as  to  produce  harsh  and  deep  tones. 

Pain,  cough,  and  aphonia  are,  however,  common  to  other  forms  of 
common  lai-yngitis,  and  experience  in  the  deadhouse  teaches  that  extensive 
superficial  catarrh  of  the  mucous  membrane  causes  more  symptoms  than 
does  the  presence  of  small,  deep,  tuberculous  ulcers. 

Diagnosis. — The  first  character  sho^vn  in  the  laryngeal  mirror  is  an 
extremely  ancemic  state  of  the  mucous  membrane  of  the  laiynx. 

In  twenty-one  of  Heinze's  forty  cases,  there  was  infiltration  of  the  false 
cords  and  arytaeno-epiglottidean  folds,  causing  a  smooth  tense  swelling,  of 
greyish  colour,  often  presenting  pale  yellow  granules,  or  spotted  with  points 
of  haemorrhage.  Over  the  tips  of  the  arytsenoid  cartilages  are  swellings 
which  Heinze  compares  to  two  rounded  sugar-loaves,  and  Mackenzie  de- 
scribes as  pyriform.  If  the  epiglottis  is  affected,  it  becomes  rounded  and 
thickened.  The  false  cords  are  much  swollen,  while  the  entrance  into  the 
ventricle  of  Morgagni  is  narrowed.  Thickening  of  the  interarytsenoid 
mucous  membrane  causes  bulging  at  the  back  of  the  glottis,  which,  as  Stork 
stated,  is  characteristic  of  tuberculous  disease.  The  vocal  cords  very  rarely 
exhibit  this  tuberculous  infiltration,  and  in  the  trachea  it  only  occurs  in  the 
posterior  membranous  part. 

Tuberculous  ulcers  are  usually  situated  at  the  attachment  of  the  vocal 
cords  to  the  aiytsenoid  cartilages.    They  are  rarely  deep  or  haemorrhagic. 

Among  Heinze's  fifty  cases,  ulceration  of  the  cords  was  present  in 
forty ;  on  both  sides  in  twenty-seven,  on  one  or  the  other  side  separately  in 
ten,  at  the  anterior  commissure  in  three.  In  the  laryngeal  mirror  an  ulcer 
on  one  of  the  cords  may  appear  either  as  a  narrow  linear  fissure,  or  as  an 
excavation  of  its  edsre. 

The  false  cords  are  not  so  often  ulcerated ;  only  in  fourteen  of  Heinze's 
fifty  cases,  but  in  eight  of  these  on  both  sides. 

Over  the  arytsenoid  cartilages  ulcers  were  present  in  twenty-three  of 
the  fifty  cases,  sometimes  towards  the  bases  of  the  cartilages,  sometimes 
on  their  summits  or  towards  the  pharyngeal  surface.  Those  which  lie 
towards  the  bases  of  the  cartilages  are  almost  always  bilateral.  They  pene- 
trate deeply  into  the  tissues,  so  that  they  often  reach  the  perichondrium  and 
lead  to  necrosis  of  the  cartilages.  They  are  seldom,  if  ever,  visible  in  the 
laryngeal  mirror,  but  in  the  dead  body  their  outline  is  seen  to  be  in-egular. 
their  edges  smooth  or  fringed  with  papillary  outgl•o^^'ths,  their  surface  un- 
even and  dirty  grey. 

The  epiglottis  was  ulcerated  in  twenty-six  of  Heinze's  cases,  generally 
upon  its  laiyngeal  surface,  sometimes  upon  its  border,  never  on  its  lingual 
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surface.  Often  thei-e  are  many  small  round  shallow  ulcers,  which  sometimes 
run  together.  In  severe  cases  the  epiglottis  is  eaten  away  from  its  margin 
inwards,  so  as  to  cause  deep  fissures;  or  it  may  be  reduced  to  a  mere 
stump. 

The  detection  of  ulqers  in  the  laryngeal  mirror  is  not  always  easy,  even 
when  they  come  fully  into  view.  They  are  often  recognised  only  by  a  de- 
fective lustre  of  the  mucous  membrane,  and  unskilled  observers  may  mis- 
take patches  of  puriform  mucus  for  ulcers. 

N on-ttiherculous  idcers. — Apart  from  either  tubercle  or  syjDhilis,  ulcers 
over  the  arytaenoid  cartilages  are  not  infrequent  in  pneumonia;  also  in 
cases  of  double  pleurisy  with  pei'icarditis,  probably  pneumococcal  in  origin, 
in  cases  of  erysii^elas,  and  in  cases  of  Bright's  disease.  The  most  common 
of  secondaiy  laryngeal  ulcers,  however,  are  those  found  in  cases  of  Enteric 
fever. 

Prognosis  and  treatment. — Dr  Fagge  noted  three  cases  of  j^hthisis  in 
which  the  larynx  after  death  presented  cicatrices  of  ulcers  which  had  healed ; 
Ziemssen  and  Heinze  recorded  similar  instances.  At  the  International 
Congi-ess  of  London,  in  1881,  Rossbach  and  some  other  observers  spoke 
positively  of  the  curability  of  laryngeal  phthisis,  although  Krishaber  doubted 
it.  Certainly,  very  few  patients  -mth.  tuberculous  disease  of  the  larynx 
recover;  and  laryngeal  symptoms  have  long  been  recognised  as  of  ill  omen 
in  the  outlook  of  phthisis. 

For  the  relief  of  the  distressing  symptoms  we  may  use  the  local  insuffla- 
tion of  morphia  as  a  powder,  in  a  dose  of  ^ — J  a  gi'ain  mixed  with  half  a 
grain  of  starch.*  Mackenzie  found  that  the  sensitiveness  of  the  affected 
parts  is  least  in  rather  less  than  an  hour,  and  therefore  when  there  was 
much  pain  in  swallowing,  introduced  the  morjahia  at  about  that  interval 
before  a  meal.    It  may  be  repeated  twice  daily. 

Cocaine  lozenges,  taken  before  food,  are  of  the  utmost  value  in  these 
cases,  and  proved  so  particularly  in  a  severe  one  lately  under  the  writer's 
care,  when  all  other  means  failed.  If  distress  is  caused  by  liquids  entering 
the  air-passages,  all  fluid  nourishment  should  be  thickened  with  arro-wToot 
or  cornflour ;  and  the  patient  is  more  likely  to  swallow  well  in  taking  off  a 
good  draught  than  in  sipping.  Sometimes  it  is  necessary  to  administer 
food  through  an  oesophageal  tube  for  weeks  together.  Dr  Wolfenden  re- 
commends the  patient,  in  extreme  cases,  to  drink  only  when  lying  in  the 
prone  position,  or  supporting  himself  on  his  hands  and  knees.  .  Tracheo- 
tomy is  now  and  then  required  when  there  is  extreme  dyspnoea ;  but  this 
operation  seems  in  no  way  to  retard  the  further  progress  of  the  laryngeal 
affection. 

If  we  attempt  more  than  palliative  treatment  of  laryngeal  phthisis,  the 
application  most  useful  appears  to  be  a  50  per  cent,  solution  of  lactic  acid. 
This  treatment  was  introduced  by  Dr  Heryng,  of  Warsaw,  and  has  been 
adopted  by  Krause  and  other  specialists  in  Germany  and  England.  Mr 
Symonds  reports  well  of  its  results,  especially  if  the  lactic  acid  is  applied 

*  A  special  instrument  called  an  "  insufHatov  "  is  made  for  the  purpose  :  it  consists  of  a 
hollow  vulcanite  tube,  one  end  of  which  is  bent  downwards  so  that  it  can  be  dii'ected  towards 
the  orifice  of  the  larynx;  in  the  middle  of  the  tube  is  a  hole,  through  which  the  powder  is 
introduced,  and  which  is  then  closed  by  a  moveable  covering ;  the  other  cud  of  the  tube  is 
connected  with  a  piece  of  elastic  tubing.  In  using  this  instrument  tlie  operator  places  tho 
clastic  tubing  in  his  mouth,  and  introduces  the  vulcanite  tube  into  the  mouth  of  the  patient. 
He  then  blows  the  powder  into  the  larynx,  just  when  the  patient  in  drawing  his  breath. 


128 


AFFECTIONS  OF  THE  LAEYNX 


after  the  tuberculous  ulcer  has  been  scraped  with  a  curette.  He  finds  it 
most  useful  Avhen  the  disease  is  most  localised.* 

The  duration  of  life  in  cases  of  tuberculous  disease  of  the  lairnx  is 
seldom  long,  because  it  occurs  in  an  advanced  stage  of  a  dangerous  disease  : 
but  It  does  not  often  directly  shorten  the  patient's  life,  and  if  the  pulmonary 
disease  assumes  a  chronic  form,  laryngeal  ulcers  may  exist  for  years. 

Lupus  of  the  LARTNX.-Within  the  last  few  years  several  cases  have 
been  recorded,  m  which  lupus  of  the  skin  has  been  associated  with  a  like 
disease  of  the  epiglottis  and  the  larynx.  Mr  Symonds  beUeves  that  secon- 
dary laryngeal  lupus  occurs  in  from  3  to  5  per  cent,  of  cases  of  cutaneous 
lupus.    Primary  lupus  of  the  larynx  is  very  rare. 

The  lesions  visible  are  nodules— some  like  pin-heads,  some  as  large  as 
peas— and  ulcers,  %vith  probably  some  cicatrisation.  The  ulcerated  epi- 
glottis often  looks  as  though  a  heart-shaped  piece  were  taken  out  of  its 
edge.  Otherwise  there  is  little  to  distinguish  lupus  of  the  larynx  from 
syphilis;  nor  are  the  symptoms  peculiar : —hoarseness,  sore  throat,  dys- 
phagia, and  perhaps  dyspnoea;  while  pain  is  remarkably  absent.  The 
patients  are  usually  girls. 

The  diagnostic  characters  are  the  youth  of  the  patient,  the  slightness  of 
the  symptoms,  and  the  presence  of  cicatrices;  negatively,  the  absence  of 
signs  of  lues  or  tuberculosis  elsewhere.  Pharyngeal  lupus  is  a  frequent 
complication,  and  also  lupus  of  the  fauces  or  palate.  The  best  treatment 
seems  to  be  the  systematic  administration  of  cod-liver  oil,  and  cauterisation 
\vith  nitrate  of  silver.  Scraping  with  a  curette  and  the  electric  cautery 
have  also  been  employed  with  success.  The  most  serious  result  is  sclerosis, 
leading  to  stenosis  of  the  larynx. 

A  remarkable  case,  which  was  regarded  by  the  writer  as  lupus  of  the 
larynx,  occurred  in  a  young  man  who  was  long  under  his  care  in  Philip 
Ward  in  1887,  There  was  no  lupus  of  the  skin,  and  no  signs  or  history  of 
syphilis,  but  the  epiglottis  was  seen  to  be  ulcerated,  and  there  was  no 
appearance  of  tuberculous  ulceration  of  the  cords,  nor  of  phthisis.  He  was 
therefore  put  under  iodide  of  potassium  and  mercurial  inunction,  but  with 
no  good  result.  Emaciation  gradually  came  on,  and  he  died  after  about  a 
year's  illness.  Deglutition  had  been  only  possible  for  some  time  by  the 
local  use  of  cocaine,  and  the  immediate  cause  of  death  was  gangrenous  pneu- 
monia from  particles  of  food  gaining  entrance  to  the  air-passages.  There 
was  no  proof  of  syphilis  discovered  after  death,  and  only  a  trace  of  obsolete 
phthisis  at  the  apex  of  one  lung.  The  epiglottis  was  entirely  destroyed; 
the  cords  were  much  less  affected.  The  appearance  of  the  larynx  was  quite 
imlike  that  of  tuberculous  disease.  The  essential  nature  of  the  two  condi- 
tions is  identical;  but  the  same  remarkable  difference  between  the  patho- 
logical and  clinical  characters  is  observed  in  lupus  and  tuberculous  ulcers  of 
the  skin. 


Leprosy,  as  well  as  lupus,  may  affect  the  larynx,  and  in  a  far  greater 
proportion  of  cases.  The  disease  usually  begins  in  the  soft  palate,  and  then 
spreads  to  the  epiglottis.  There  is  as  great  anjemia  of  the  fauces  and  larynx 
as  in  cases  of  tuberculosis,  and  the  swollen  parts  look  (as  Mackenzie  put  it) 

*  Dr  Clifford  Beale  has  written  with  judicious  reservations,  but  decidedly  in  its  favour, 
in  an  excellent  paper  on  "Laryngeal  Affections  in  Phthisical  Persons"  '('Birmingham 
Medical  Review/  April,  1890). 
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us  if  infiltrated  with  tallow.  Characteristic  leprous  nodules  next  appear, 
■and  perhaps  after  several  years  ulceration  follows ;  the  voice,  which  before 
was  characteristically  hoarse,  harsh,  and  nasal,  is  now  completely  lost, 
and  foetor  of  the  breath,  heemorrhage,  and  extensive  destruction  of  tissues 
follow.  The  anaesthetic  form  of  Lepra  very  seldom  aifects  the  larynx,  and 
only  late  in  its  course.  The  most  striking  peculiarity  is  the  absence  of  pain 
•or  even  irritation,  and  more  marked  an£esthesia  than  in  syphilis,  in  complete 
contrast  with  the  sensitiveness  of  tuberculosis  and  with  the  severe  pains  of 
•cancer.    (Guy's  Hospital  Museimi,  58,  59,  60.) 

Laryjigeal  STrniLis.- — Syphilis  of  the  larynx  is  by  no  means  rare, 
"whether  compared  with  other  effects  of  lues,  or  mth  other  diseases  of  the 
larynx;  its  occurrence  seems  to  some  extent  to  be  determined  by  local 
irritation.  Most  patients  are,  as  might  be  expected,  between  twenty  and 
iforty ;  but  late  symptoms  are  met  with  in  patients  much  older.  The  ear- 
lier laiyngeal  manifestations  of  acquired  syphilis  may  occur  within  two  or 
three  months  after  infection ;  its  more  remote  effects  may  appear  five,  ten, 
twenty,  or  even  thirty  years  afterwards,  when  all  other  indications  of  the 
disease  have  long  disappeared,  and  when  the  patient  has  almost  forgotten  it. 

In  some  cases,  usually  recent,  the  larynx  shows  mere  catarrh,  with 
nothing  characteristic  of  its  origin.  Neither  the  colour,  nor  the  protracted 
duration,  nor  the  recurrence  of  a  laryngeal  catarrh  are  evidence  of  lues  ; 
and  Stork  speaks  of  syphilitic  catarrh  of  the  larynx  as  so  transitory  that 
patients  are  seldom  treated  for  it. 

More  characteristic  are  mucous  2y(it(''hes,  or  "  flat  condylomata  "  (vol.  i, 
fp.  343).  Their  chief  seats  are  the  vocal  cords,  the  jjosterior  laryngeal  wall, 
the  false  cords,  and  the  epiglottis.  According  to  Mackenzie  they  differ 
from  pharyngeal  condylomata  in  being  yellow  rather  than  white,  and  in 
being  accompanied  by  less  marked  congestion.  They  seldom  ulcerate,  and 
•often  disappear  quickly,  even  without  treatment. 

At  a  later  period  givmmata  not  infrequently  occur  in  the  laryngeal 
mucous  membrane  and  submucous  tissue.  They  form  small  rounded 
nodules,  from  the  size  of  a  pin's  head  to  that  of  a  small  pea,  of  the  same 
colour  with  the  rest  of  the  laryngeal  surface,  isolated  or  collected  into 
larger  masses.  They  may  be  seated  upon  the  epiglottis,  the  posterior  wall 
of  the  larynx,  the  false  cords,  or  the  surface  below  the  glottis.  In  1874 
Mr  Norton  showed  the  Pathological  Society  a  gumma  larger  than  a  pigeon's 
egg,  which  occupied  the  right  arytseno-epigiottidean  fold,  and  reduced  the 
air-passage  to  a  mere  chink. 

Syphilitic  ulcers  in  the  larynx  are  often  observed.  During  the  earlier 
stages  of  the  disease  they  are  generally  superficial ;  afterwards  they  are 
gummatous,  and  eat  deeply  into  the  tissues.  They  are  usually  "  punched 
out,"  and  coated  with  a  whitish-yellow  material.  As  Stork  remarks,  a 
patient  with  extensive  destruction  of  the  epiglottis  from  syphilis  may  still 
retain  a  fresh,  healthy  appearance,  which  is  never  the  case  when  the  con- 
dition is  tuberculous.  Tuberculous  ulcers  are  smaller  than  syphilitic, 
except  when  several  have  coalesced ;  they  are  often  numerous,  whereas 
syphilitic  ulcers  are  usually  solitary ;  and  the  sui-face  around  is  pale  and 
anaemic  instead  of  being  red. 

Cicatrices  frequently  form  within  the  larynx,  and  produce  remarkable 
deformity.    Sometimes  a  web  is  formed  between  the  cords,  as  in  several 
cases  recorded  by  Elsberg,  of  New  York.    In  other  cases  the  epiglottis  is 
VOL,   II,  9 
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dragged  down  and  fixed  to  the  side  of  the  pharj^nx ;  or  the  parts  forming- 
the  entrance  of  the  larynx  may  be  puckered  together,  so  as  to  reduce  it  to  a. 
small  round  hole.  Papillary  growths  of  considerable  size  are  occasionally 
developed  in  the  neighbourhood  of  syphilitic  cicatrices,  and  increase  the 
obstruction  to  the  jDassage  of  air. 

Symptoms. — Syphilitic  disease  of  the  laiynx  produces  hoarseness  and' 
aphonia.  Pain  is  often  entirely  absent;  but  if  the  epiglottis  is  affected, 
swallowing  may  be  exquisitely  painful,  although  even  then  there  may  be^ 
freedom  from  pain  at  other  times.  It  is  wonderful  how  well  some  patients- 
manage  to  swallow,  even  w-hen  they  have  lost  a  large  part  of  the  epiglottis ; 
the  base  of  the  tongue  is  carried  backwards,  and  keeps  even  fluid  from  pass- 
ing into  the  larynx.  Cough  is  often  troublesome,  and  if  there  is  deep 
ulceration,  blood-stained  mucus  or  pus  may  be  expectorated.  In  one  case- 
at  Guy's  Hospital  haemoptysis  occurred  so  freely  that  the  patient  was- 
thought  to  have  phthisis ;  and  Tiirck  met  with  an  instance  of  fatal  haemor- 
rhage from  an  extensive  syphilitic  ulcer  of  the  larynx,  exposing  the  cricoid, 
cartilage.    This  is  very  rare  in  cases  of  tuberculous  ulcers  of  the  larynx. 

Diagnosis. — The  course  of  tubercle  is  painful  and  ingravescent  ;  that  of 
syphilis  is  painless,  but  rapid  and  destructive.  In  the  tertiary  stage  the- 
lesion  most  frequently  seen  is  ulceration,  and  jDarticularly  a  solitary  ulcer, 
situated  in  the  arytseno-epiglottic  fold  or  the  ventricular  borders.  It  is. 
well-defined  and  deep,  with  grey  or  yellowish  surface.  Particularly  notice- 
able is  the  absence  of  the  oedematous  infiltration  of  tubercle,  the  solitary 
character,  the  little  pain,  and  the  free  movement  of  the  cords.  In  tubercle- 
it  is  exceptional  to  find  a  solitary  large  lesion;  there  are  usually  other 
ulcers,  or  at  least  infiltration,  much  pain,  and  dysphagia. 

The  course  of  lupus  is  slow ;  a  case  recorded  bj^  McBride  was  in  good" 
health  six  years  after  being  first  seen.  The  ulceration  of  syphilis  is  usually 
more  localised  than  that  of  lupus,  more  rapid,  and  exhibits  a  deep  ulcer, 
with  much  attendant  oedema.  It  gives  rise  to  dysphagia,  and  occurs  in- 
older  subjects.  When  the  epiglottis  has  been  partially  destroyed  by 
syphilis,  the  truncated  remnant,  though  nodular,  is  yet  smooth  as  a  whole, 
and  does  not  exhibit  the  thick,  hard  margin  seen  in  lupus. 

Tuberculous  ulcers  do  not  readily  cicatrise,  and  are  attended  with 
great  distress ;  there  is  oedema  and  much  secretion,  while  in  lupus  there  is.- 
little  or  none. 

In  malignant  disease,  the  ulcer  is  not  so  w^ell  seen  owing  to  surrounding 
infiltration,  and  thei'e  is  gi'eater  fixation  of  the  cord. 

The  ulceration  of  leprosy  is  never  seen  in  the  larynx  unless  there  are- 
also  signs  of  the  disease  in  the  skin,  hence  the  diagnosis  is  easy.  There  is 
less  pain  and  reflex  irritabflity  than  even  in  syphilis. 

In  severe  syphilitic  disease  there  is  wide  infiltration  of  the  submucosa.. 
The  laryngoscope  shows  irregular  oedematous  masses  of  mucous  membrane  : 
a  view  of  the  cords  is  impossible,  and  there  is  much  secretion.  In  this 
stage  there  is  a  close  resemblance  to  malignant  disease,  or  the  severer  form 
of  tubercle.  Help  will  be  obtained  from  the  history,  which  will  be  longer 
than  in  cases  of  cancer ;  with  periods  of  comparative  recovery,  followed  hj 
relapses.  There  is  not  the  same  foul  odour  as  in  necrosing  growth,  nor 
the  same  emaciation  or  distress. 

It  is  in  these  severe  cases  that  necrosis  of  the  cartilages  occurs  ;  or  a 
gummatous  mass  may  project  externally  through  the  ala  of  the  thyroid  car- 
tilage, and  cause  a  fluctuating  swelling.    As  a  result  of  this  destructive 
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process,  extensive  cicatrisation  follows,  with  fixation  of  one  or  both  cords, 
and  the  epiglottis  may  be  reduced  to  a  mere  stump. 

The  treatment  of  syphilitic  disease  of  the  larynx  consists  mainly  in.  the 
administration  of  mercury ;  but  sometimes  it  is  advisable  to  brush  over 
the  affected  parts  with  dilute  tincture  of  iodine,  or  with  a  mixture  of  two 
parts  of  iodine,  two  of  iodide  of  potassium,  and  ten  of  glycerine.  When 
mercury  has  ah-eady  been  used,  full  doses  of  iodide  of  potassium  may  be 
prescribed. 

The  local  application  of  calomel  in  powder  is  of  great  service ;  or  the 
inhalation  of  calomel  vapour.  Absolute  rest  of  voice  should  be  enjoined, 
and,  if  possible,  confinement  in  bed  for  a  time.  In  the  case  of  a  profes- 
sional singer  seen  for  hoarseness  and  loss  of  voice,  and  in  whom  extensive 
syphilitic  infiltration  was  observed,  these  methods  resulted  in  complete 
restoration  of  the  singing  voice. 

When  the  stenosis  from  swelling  is  great,  and  dyspnoea  is  becoming 
dangerous ;  or,  again,  Avhen  the  disease  is  resisting  treatment,  tracheotomy 
should  be  performed.  The  immediate  improvement  which  follows  this 
operation,  is  the  best  justification  for  its  employment.  As  much  advance 
has  been  noted  in  the  first  three  weeks  after  operation,  as  in  the  previous 
three  months.  The  operation,  deliberately  performed,  is  free  from  risk, 
and  may  be  performed  under  cocaine,  or  the  ethyl  chloride  spray,  should 
any  reason  prevent  the  use  of  chloroform. 

After  successful  treatment  of  the  ulceration  and  arrest  of  the  syphilitic 
process,  the  cicatrisation  may  cause  such  a  degi-ee  of  stenosis  as  to  require 
the  permanent  use  of  a  tracheal  cannula.  Fitted  ^vith  a  pea-valve,  and 
concealed  by  the  collar,  the  wearer  can  discharge  all  the  ordinary  duties  of 
life,  and  even  undertake  public  speaking.  No  risk  attends  the  permanent 
use  of  the  tube,  even  for  years ;  in  one  instance  a  patient  of  Mr  Symonds. 
has  worn  a  tube  thirty  years.* 

Congenital  syphilitic  laryngitis  is  not  uncommon,  but  is  usually  of  only 
symptomatic  importance,  by  causing  aphonia.  Cases,  however,  have 
occurred  of  deep  and  severe  ulceration  leading  to  death.  Two,  in  brothers 
aged  between  six  and  three,  were  recorded  by  Semon  in  the  '  Pathological 
Transactions  '  for  1880,  and  a  third,  in  a  girl  eleven  months  old,  by  Barlow^ 
in  the  same  volume. 

Frankel  recorded  an  instance  in  which  a  syphilitic  infant,  less  than  three 
months  old,  died  from  laryngeal  stenosis,  as  the  result  of  perichondritis  with 
exfoliation  of  the  cricoid  and  of  the  left  aryttenoid  cartilages. 

(Edematous  or  PHLEaMONOus  Laryngitis. — This  is  the  condition  com- 
monly but  inaccurately  termed  oedema  glcMidis,  the  name  originally  given 
it  by  Bayle.  The  part  affected  is  not  the  glottis,  for  (except  in  very  rare 
instances)  the  vocal  cords  are  free  from  swelling ;  the  seat  of  the  obstruc- 
tion is  in  the  entrance  of  the  larynx  above.  Moreover  the  condition  is  not 
a  passive  oedema,  but  inflammatory  exudation  of  serum  loaded  with  leuco- 
cytes into  the  submucous  tissue,  and  ends  in  diffuse  purulent  infiltration, 
or  the  formation  of  an  abscess.    In  some  cases  the  term  oedematous  laryn^ 

af  Iff"^"?!"'"  ^  «"«^essfnl  treatment  of  such  cases  by  mechanical  dihitation, 

at  first  with  vulcanite  tubes,  and  afterwards  with  pewter  plugs,  about  an  inch  and  a 
quarter  in  ength  which  can  be  left  in  the  larynx  for  several  hours  at  a  time  Having 

snrf.^  nf  H.f  ^^'T^^'  '?  mouth  the  plug  is  held  in  situ  by  being  bolted  into  the  convoS 
surface  of  the  cannula  which  the  patient  is  wearing. 
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gitis,  in  others  phlegmonous  laryngitis,  is  more  applicable.    Dr  Fagge  pro- 
posed as  a  better  name  than  either  "  submucous  laryngitis."* 

Passive  cedema  of  the  larynx  is  no  doubt  often  seen  after  death  from 
Bright's  disease,  or  heart  disease,  when  the  epiglottidean  folds  form 
•wateiy  swellings,  often  of  considerable  size ;  but  such  cases  do  not  appear 
to  present  special  symptoms  during  life. 

On  the  other  hand,  true  oedematous  or  submucous  laryngitis  is  one  of 
the  most  rapidly  fatal  of  diseases.  When  the  epiglottis  is  involved,  it  forms 
a  turgid  round  mass,  or  two  lateral  halves  pressed  closely  together,  so  as  to 
leave  only  a  narrow  gap  between  them.  This  may  be  felt  by  the  finger 
passed  into  the  fauces,  or  may  be  seen  in  the  laryngeal  mirror ;  occasion- 
ally it  is  directly  visible  when  the  tongue  is  depressed  with  a  good  spatula. 
When  the  parts  most  affected  are  the  epiglottidean  folds,  they  form  two 
globular  swellings,  as  tense  and  resisting  as  swollen  tonsils.  The  mucous 
membrane  covering  the  cornicula  laryngis  and  between  the  arytsenoid  car- 
tilages may  share  in  the  swelling,  so  that  the  movements  of  the  cartilages 
are  much  impeded.  Within  the  larynx  the  inflammation  usually  affects  the 
false  cords,  which  bulge  downwards  as  well  as  inwards,  so  as  to  overhang 
and  conceal  the  true  cords.  The  latter  are  very  seldom  involved  in  the 
swelling,  but  Risch  once  recorded  a  case  in  which,  having  actually  removed 
the  larynx  within  ten  minutes  of  the  patient's  death,  he  foimd  the  true  cords 
swollen  to  the  breadth  of  half  a  centimetre  and  pressed  against  one  another, 
so  as  completely  to  close  the  glottis.  A  similar  instance  occurred  at  Guy's 
Hospital  in  1873  ;  the  patient  was  a  woman  who  was  found  moaning  on  the 
ground  in  the  street,  and  who  died  before  she  reached  the  ward. 

Lastly,  the  exudation  may  in  some  cases  be  limited  to  the  parts  below  the 
cords.  Mackenzie  speaks  of  such  "  subglottic  oedema,"  as  generally  chronic 
rather  than  acute ;  but  Ziemssen  cites  five  instances,  one  of  them  obseiwed 
by  himself,  and  all  verified  by  the  laryngoscope,  in  which  the  symptoms 
were  urgent  and  rajjidly  developed. 

The  colour  of  the  affected  parts,  as  seen  during  life,  is  generally  a  bright 
red.  After  death  they  look  much  paler,  the  arytaeno-epiglottidean  folds  in 
particular  appearing  gelatinous,  often  with  a  yellowish-green  tint  from  infil- 
tration of  pus.  When,  however,  they  are  incised  after  death,  it  is  often 
found  that  no  fluid  escapes  from  them,  even  under  pressure.  Sometimes 
the  inflammation  extends  to  the  laryngeal  muscles,  and  after  death  they  are 
found  full  of  suppurating  points. 

Among  the  syinptoms  of  submucous  laryngitis  the  most  important  is 
dyspnoea,  which  may  increase  with  extraordinary  rapidity  until  it  destroys 
life  by  suffocation.  Inspiration  is  attended  Avith  a  loud  whistling  sound, 
there  is  some  pain  in  the  throat,  increased  by  speaking,  and  the  larynx  is 
tender  when  handled  in  the  neck.  The  voice  is  not  always  much  altered, 
but  as  a  rule  it  becomes  first  hoarse  and  then  extinct,  while  the  cough  is 
toneless.  If  the  epiglottis  is  inflamed,  there  is  intense  pain  in  swallowing, 
and  in  all  cases  much  distress  is  occasioned  by  the  accumulation  of  mucus 
and  saliva  in  the  mouth  and  pharynx. 

Dysphagia  is  sometimes  the  first  indication  of  oedematous  laryngitis ; 
hence  the  importance  of  using  the  laryngoscope  whenever  there  is  difficulty 
of  swallowing.    Often,  however,  the  swelling  can  be  felt  by  the  finger. 

*  A  typicftl  case  was  described  by  Drs  Carrington  and  Hale  AVhite  in  1885  ('Clin. 
Trans  vol.  xviii,  p.  1885).  In  1888  it  was  described  as  a  new  disease  by  Senator  under 
the  title  acute  infectious  plilegmon  of  the  laryn.^.  Kuttncr  adopted  Fagge's  title  sub- 
mucous laryngitis,  in  a  monograph  published  in  1895. 
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JEtiology. — Acute  submucous  laryngitis  occurs  chiefly  in  young  adults, 
between  the  ages  of  eighteen  and  thirty-five,  and  in  men  more  often  than  in 
women.-    It  is  rarely  seen  in  children. 

As  a  primary  affection,  it  appears  to  be  generally  due  to  some  septic 
cause.  Sometimes  it  follows  exposure  to  cold,  as  in  Trousseau's  case  of  a 
man  who,  having  drunk  too  freely  at  a  wine-shop,  was  turned  out  into  the 
street  on  a  cold  night,  and  fell  asleeiD  there,  to  wake  with  a  violent  sore- 
throat,  which  in  an  hour  or  two  produced  the  most  extreme  dyspnoea.  It 
arises  by  direct  extension  from  faucial  erysipelas,  as  in  the  case  at  Avignon 
referred  to  above  (vol.  i,  p.  312)  ;  and  sometimes  it  occurs  in  the  course  of 
smallpox,  or  of  enteric  fever.  It  is  frequently  the  immediate  cause  of  death 
in  angina  Lvdovici*  a  diffuse  inflammation  of  the  connective  tissue  of  the 
neck,  with  brawny  infiltration,  which,  as  a  rule,  ends  in  suppuration. 

In  a  case  at  Guy's  Hospital  in  1863,  it  Avas  secondary  to  chronic  sup- 
puration in  the  fibrous  tissues  about  the  hyoid  bone.  It  is  often  developed 
by  extension  from  perichondritis  of  the  laryngeal  cartilages,  or  from  other 
suppurative  foci.  In  all  cases  it  is  septic  in  origin,  acute  and  erysipelatous 
in  clinical  characters  ;  but  there  does  not  appear  to  be  any  constant  suppur- 
ating microbe.  The  streptococcus  of  erysipelas,  the  Streptococcm  pyogenes 
(if  it  is  not  identical),  and  the  Staphylococcus  pyogenes  aureus,  have  each 
been  present  in  cases  apparently  similar. 

Distinct  from  this  septic  laryngitis  must  be  regarded  traumatic  cases 
of  acute  laryngitis  from  scalds,  corrosive  poisons,  or  impaction  of  foreign 
bodies.  Distinct  also  is  the  mere  passive  oedema  of  the  larynx  in  cases  of 
general  dropsj^.  But  in  cases  of  Bright's  disease  the  condition  is  frequently 
not  mere  oedema,  but  exudation  of  a  shreddy  lymph-like  material  in  the 
mucous  membrane  of  the  larynx,  either  above  or  below  the  cords. 

A  case  at  Guy's  Hospital  of  acute  inflainmatiou  of  the  submucous  tissue  of  the  larynx 
occurred  in  a  man,  aged  twenty-seven,  who  died  in  1878  of  epileptiform  convulsions.  He 
had  complained  of  sore-throat  and  of  shortness  of  breath,  but  no  symptoms  had  been 
observed  indicative  of  laryngeal  mischief.  Both  epiglottidean  folds  were  found  infiltrated 
with  pus,  but  especially  the  left  one.  There  was  also  much  exudation  of  puriform  lymph 
round  the  pharynx  and  at  the  base  of  the  tongue. 

In  the  following  year  a  man,  aged  thirty-four,  who  was  lying  in  the  hospital  with  cir- 
rhosis of  the  liver,  was  attacked  one  day,  at  11  a.m.,  with  sore-throat,  followed  at  4  p.m. 
by  severe  laryngeal  symptoms,  and  by  rapidly  fatal  dyspnoea  at  10  p.m.  After  death  the 
left  epiglottidean  fold  was  found  moderately  swollen  with  an  effusion  of  serum,  the  right 
one  much  swollen,  smooth,  and  shining,  and  infiltrated  with  thick  purulent  material. 

Ziemssen  relates  the  case  of  a  young  man  who  was  attacked  with  ex- 
treme distress  of  breathing  after  eating  some  bread,  and  who  ran  off  to  the 
surgeon,  thinking  there  must  have  been  a  needle  in  it,  and  that  it  was. 
sticking  in  his  throat.  The  laryngoscope  showed  that  the  right  sinus  pyri- 
formis  contained  a  pointed  splinter  of  wood,  which  was  at  once  removed 
with  a  pair  of  forceps.  Only  a  quarter  of  an  hour  altogether  had  passed, 
yet  there  was  considerable  oedema  of  the  right  epiglottidean  fold. 

In  cases  of  acute  laryngitis  from  hot  water,  poison  or  corrosives,  suffo- 
cative symptoms,  after  setting  in  suddenly,  so  that  tracheotomy  appears 
imminent,  may  sometimes  subside  with  no  less  rapidity. 

Treatment. — It  is  often  well,  at  the  commencement,  to  apply  leeches  to 
the  neck  on  each  side  of  the  larynx.    The  patient  should  constantly  suck 

*  Tl)erc  does  not  seem  any  reason  to  regard  this  condition  (named  after  Ludwig  in 
1836)  as  a  primary  lesion.  It  is  the  result  of  many  local  or  general  causes.  See  Semou's 
paper  in  the  '  Med.-Chir.  Triini<.'  for  1895. 
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ice;  and  if  the  entrance  of  the  larynx  is  found  to  be  ah-eady  swollen,  the 
tissues  shou  d  at  once  be  scarified,  so  as  to  allow  the  exudation  to  escape 
Numerous  shallow  parallel  incisions  should  be  made,  with  a  "laryngeal 
lancet,"  or  small  double-edged  knife  mounted  on  a  curved  stem  :  but  in  an 
emergency  an  ordinary  bistoury,  covered  up  wth  adhesive  plaster  to  within 
a  quarter  of  an  inch  of  its  extremity,  answers  very  well.  If  relief  does  not 
speedily  follow,  tracheotomy  must  be  performed.  Indeed  the  patient  must 
not  be  left,  even  for  a  few  minutes,  until  an  opening  into  the  trachea  has 
been  made,  lor  a  paroxysm  of  dyspnoea  may  set  in  at  any  moment,  and 
may  end  fataUy  before  there  is  time  to  fetch  a  surgeon. 

Internally  alcohol,  quinine  in  full  doses,  or  tincti^e  of  steel  are  indicated. 

Laryngeal  PERiCHOJJDRms.—Several  writers  in  the  latter  part  of  the 
eighteenth  century  recorded  cases  of  suppurative  laryngitis,  Avith  destruction 
o±  one  or  more  of  the  laryngeal  cartilages,  and  supposed  that  the  disease 
began  m  the  cartilages.  But  it  is  now  generaUy  admitted  that  the  starting- 
point  is  m  the  perichondrium.  Indeed,  as  far  back  as  1850,  Dittrich  showed 
m  the  '  Prager  Vierteljahrschrift,'  that  a  small  portion  of  the  cricoid,  lying 
m  an  abscess  cavity,  was  converted  into  a  dirty  yellow,  calcified  mass,  while 
the  rest  of  it  and  the  other  laryngeal  cartilages  were  healthy.  Frequentlv 
disease  of  the  laryngeal  cartilages  and  perichondrium  is  secondary  to  ulcera- 
tion of  the  mucous  membrane,  particularly  in  the  course  of  phthisis,  enteric 
fever,  smallpox,  or  syphilis. 

Dr  Fagge  met  with  a  case  in  Guy's  Hospital  in  1859,  where  the  right  ala  of  the  thy- 
roid and  the  right  half  of  the  cricoid  were  alilce  necrosed,  whereas  the  left  halves  of  their 
cartilages  had  escaped. 

In  the  case  of  a  child,  eighteen  months  old,  who  died  with  "croupy"  symptoms,  he 
once  found  that  part  of  the  left  half  of  the  cricoid,  which  was  hatlied  in  pus,  had  under- 
gone absorption,  so  that  there  was  a  gap  in  it,  with  thin  smooth  edges. 

A  year  previously,  in  1874,  in  the  body  of  a  man  aged  thirty-three,  the  back  part 
of  the  cricoid  was  necrosed,  lying  loose  in  an  abscess  cavity,  while  its  anterior  part  was 
represented  by  a  narrow  edge  of  healthy  cartilage,  thinning  off  into  fibrous  tissue. 

Dittrich  suggested  that  in  bedridden  patients,  necrosis  of  the  cricoid 
may  be  an  indirect  result  of  its  pressure  against  the  vertebral  column.  He 
supposed  that  the  jDressure  first  caused  ulceration  and  sloughing  in  the  two 
opposed  sm^Faces  of  the  pharynx,  which  then  spread  from  the  anterior 
pharyngeal  w^all  to  the  perichondrium.  The  process  would  thus  resemble 
that  of  ordinary  bedsores ;  and  Dittrich  gave  one  case  in  which  the  patient, 
a  phthisical  man,  aged  thirty-one,  also  sulfered  from  bedsores.  He  also 
recorded  in  detail  two  out  of  several  cases  in  which,  in  bedridden  patients, 
he  found  that  both  surfaces  of  the  pharynx  showed  local  patches  of  ulcera- 
tion, without  the  cricoid  cartilage  having  as  yet  become  involved.  Stork 
satisfied  himself  that  in  severe  enteric  fever  necrosis  of  the  thyroid  carti- 
lage may  arise  in  a  similar  way  from  pressure  against  the  spinal  column  : 
and  Ziemssen  says  that  in  old  people,  in  whom  the  cricoid  is  ossified,  i3eri- 
chondritis  (or  periostitis)  may  folloAv  the  repeated  introduction  of  oesopha- 
geal bougies. 

Laryngeal  perichondritis  is  much  more  common  in  males  than  in  females, 
and  appears  to  occur  most  often  between  twenty  and  thirty  years  of  age — 
the  period  of  tuberculosis  and  of  enteric  fever.  As  a  primar}^  affection, 
however,  it  has  been  more  frequent  from  thirty  to  fifty  at  Guy's  Hospital. 
One  patient  was  a  girl  under  two  years  old,  one  a  boy  of  nine,  and  one  a 
man  of  sixty-three. 
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When  necrosis  occui'S,  the  cartilage  is  sometimes  extruded  from  the 
•  abscess-cavity.    An  arytsenoid  is  often  expectorated  entire,  and  the  larger 
cartilages  break  up  and  come  away  piecemeal.    Suppuration  may  go  on  for 
years ;  but  when  the  necrosed  material  is  completely  got  rid  of,  the  cavity 
may  be  closed  up  by  fibrous  tissue. 

Adhesive  perichondritis  without  suppuration  or  necrosis  leads  to  anky- 
losis of  the  crico-arytsenoid  joints.  Ziemssen  records  the  case  of  a  young 
man,  in  whom,  during  the  com-se  of  enteric  fever,  a  dark  red  flat  projection 
a,ppeared  over  one  processus  vocalis,  causing  hoarseness  and  severe  pain. 
During  convalescence  this  gradually  diminished ;  but  he  insisted  on  going 
out,  and  after  three  days'  exposure  to  weather  and  indulgence  in  alcohol 
retiirned  in  such  severe  distress,  that  tracheotomy  was  performed. 

The  symptoms  of  laryngeal  perichondritis  are  not  very  distinctive  at 
first.  The  patient  usually  complains  of  hoarseness,  or  of  aphonia ;  there 
may  be  dysphagia,  cough,  and  more  or  less  localised  pain  and  tenderness. 
Before  long  dyspnoea  sets  in,  which  may  rapidly  increase  until  it  threatens 
suffocation;  but  sometimes  the  spontaneous  evacuation  of  the  contents  of 
■  an  abscess-cavity  affords  relief.  Enlargement  of  the  cervical  glands  is  fre- 
quently present.  The  putrid  discharge  from  the  necrosed  sequestrum  is  a 
•direct  cause  of  danger,  by  dropping  into  the  air-passages  and  setting  up 
pneumonia  that  may  pass  into  gangrene ;  two  patients  in  Guy's  Hospital 
died  from  this  cause. 

Perichondritis  of  the  thyroid  cartilage  sometimes  shoAvs  itself  on  the 
outer,  sometimes  on  the  inner  surface  of  the  cartilage.  In  the  former  case 
there  is  a  swelling,  oedema,  and  at  length  fluctuation  over  one  of  the  alse  or 
over  the  pomum  Adami ;  and  the  aft'ected  part  is  very  tender  when  pressed 
upon.  In  the  latter  case  a  swelling  usually  appears  in  the  position  of  one 
sinus  pyriformis  within  the  arytaeno-epiglottidean  fold  on  one  side,  or  even 
below  the  vocal  cord,  as  in  an  instance  recorded  by  Stork,  in  which  it  was 
mistaken  for  a  polypus.  Not  infrequently  both  surfaces  of  the  thyroid  are 
affected  in  succession,  so  that  when  the  abscesses  have  discharged  them- 
selves, milk  or  any  colom-ed  fluid  can  be  injected  through  a  sinus  in  the 
neck  and  run  into  the  larynx,  or  a  probe  can  be  passed  from  Avithout  in- 
wards until  it  is  visible  in  the  laryngeal  mirror. 

Perichondritis  of  the  cricoid  cartilage  affects  its  posterior  more  often 
than  its  anterior  wall.  It  causes  marked  dysphagia,  and  sometimes  para- 
lysis of  the  crico-arytsenoidei  postici  muscles,  so  that  the  cords  appear  fixed 
near  the  median  line.  The  symptoms  may  develop  themselves  with  extreme 
rapidity;  Ziemssen  cites  a  case  of  Pitha's  which  ended  fatally  in  a  week. 
When  suppuration  occurs,  the  abscess  may  discharge  itself  into  the  pharynx 
•or  the  larynx. 

Perichondritis  of  an  arytcunoid  cartilage  leads  to  swelling  and  oedema 
■of  the  soft  parts,  which  may  be  visible  in  the  laryngeal  mirror.  The 
mobility  of  the  corresponding  vocal  cord  is  more  or  less  impaired.  Dr 
Fagge's  experience  was  that  neither  aphonia  nor  any  marked  alteration  of 
the  voice  is  at  all  a  constant  symptom  of  disease  of  an  arytaenoid  cartilage. 
Cases  of  phthisis,  in  which  complete  exfoliation  was  found  after  death,  had 
sometimes  been  free  from  laryngeal  symptoms  during  life.  When  an  ary- 
taenoid has  been  exfoliated,  an  obvious  falling  in  of  the  soft  structures  is 
often  to  be  seen  with  the  laryngoscope. 

More  than  one  of  the  laryngeal  cartilages  not  infrequently  suffer ;  one 
or  both  of  the  arytsenoids,  together  with  a  part  or  the  whole  of  the  cricoid. 
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The  treatment  of  perichondritis,  if  the  disease  is  detected  early  enough 
may  begin  with  leeches,  the  application  of  an  ice-bag  to  the  throat  a'lid 
other  antiphlogistic  measures.    When  an  abscess  is  recognised,  whether 
outside  or  inside  the  larynx,  it  ought  at  once  to  be  incised 

In  almost  all  cases,  however,  tracheotomy  is  sooner  or  later  required- 
and  when  dyspnoea  has  once  set  in  there  is  great  risk  in  delaying  it  Many 
surgeons  preter  intubation,  the  ingenious  alternative  intioduced  by 
OD^vyer,  of  New  lork.  The  immediate  result  is,  in  either  case,  almost 
always  successful. 

Laryngeal  Tlmour^<.— New  groM^hs  in  the  larynx  are  by  no  means- 
rare.    Benign  gro^Hhs  are  most  seen  in  persons  who  use  the  voice  much 
Ihey  may  occur  at  any  age,  and  are  more  common  in  males  than  in  females 
and,  according  to  Causit,  this  is  true  of  children  as  weU  as  adults. 

Papilloma.— Tlhi^  is  the  commonest  of  aU  laryngeal  tumours.    It  con- 
sists of  one  or  more  pointed  or  bulbous  papillary  excrescences,  sometimes  of 
small  size,  sometimes  forming  a  large  mass,  which  may  ahnost  fill  the  cavity 
of  the  larynx.    Their  most  frequent  starting-point  is  from  one  of  the  vocal 
cords;  but  sometimes  they  arise  from  the  false  cords,  or  from  the  epi- 
glottis, seldom  or  never  from  the  mucous  membrane  covering  the  arytsenoid' 
cartilages  or  the  parts  adjacent.    Their  colour  may  be  either  pale  or  red. 
They  cause  more  or  less  alteration  of  voice,  up  to  complete  aphonia,  cough, 
which  may  toraient  the.  patient  greatly,  and  dyspnoea,  which  sometimes"  is 
severe  and  fatal.    It  now  and  then  happens  that  the  fragments  of  papillary 
growths  become  detached  in  the  act  of  coughing,  and  are  expectorated. 
Otherwise  it  is  only  with  the  aid  of  the  laryngeal  mirror  that  their  presence- 
can  be  diagnosed.    When  removed  by  operation  they  are  very  apt  to  return, 
sometimes  within  a  few  months. 

^  In  cases  of  chronic  laryngitis  with  papillary  growths  and  general 
thickening,  Virchow  observed  that  the  lesion  is  usually  situated  towards  the 
anterior  ends  of  the  cords.  This  imchydermia  verrucosa  is  apt  to  be  re- 
current, but  is  not  malignant.  We  may  regard  cases  as  simple,  local,  and 
only  superficially  hyperplastic,  in  which  we  find  a  sharp  line  of  distinc- 
tion at  the  base  of  the  epithelial  growth  separating  it  from  the  fibrous  tissue 
beneath.  If  there  is  any  trace  of  epithelium  in  the  fibrous  tissue  the  case 
is^  serious  ;  but  if  there  is  no  epithelium  beneath  this  border-line,  then,  not- 
withstanding papillary  growths,  the  disease  is  local  and  benign. 

Dr  Percy  Kidd  described  a  case  of  papillary  tuberculous  tumours  grow- 
ing from  the  interarytsenoid  fold  of  mucous  membrane  in  a  man  aged  fifty. 
M^ho  died  of  phthisis  with  subsequent  tuberculous  ulceration  of  the  larynx  and 
also  of  the  colon.  No  giant-cells  were  discovered,  but  the  other  histological 
characters  were  those  of  tubercle,  and  characteristic  bacilli  were  found' 
('  Clin.  Trans.,'  1884,  vol.  xvii,  p.  156).  Dr  Kidd  quotes  only  one  other  case, 
of  a  young  man  from  whose  larynx  several  tuberculous  tumours  were  suc- 
cessfully removed  by  Schnitzler  ('  Wiener  med.  Presse,'  April  8th,  1883). 

Fibroma,  or  fibrous  qjolyious  of  the  la/rynx. — This  forms  a  round  or  pear- 
shaped  swelling,  generally  pedunculated,  but  sometimes  sessile,  smooth  or 
lobulated,  hard,  or  more  rarely  soft  in  consistence,  veiy  vascular,  whitish  or 
bright  red  in  colour,  varying  in  size  from  a  pea  to  a  hazel-nut.  It  is  a  soli- 
tazy  growth,  its  development  is  exceedingly  slow,  and  it  never  recurs  when 
it  has  once  been  completely  removed.  Its  most  frequent  starting-point  is 
from  one  of  tlie  vocal  cords,  but  sometimes  it  is  attached  to  some  other  part 
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of  the  larynx.  Ziemssen  figures  one  as  large  as  a  walnut,  which  arose  from, 
the  mucous  membrane  covering  the  posterior  surface  of  the  cricoid  cartilage.. 
Gro\vths  of  this  kind  most  frequently  occur  in  adult  or  middle-aged  patients. 
In  some  few  cases  a  fibrous  polypus  has  become  detached  spontaneously  and 
has  been  ex-jjectorated.  With  the  laryngoscope  the  existence  and  the  seat, 
of  this  sort  of  tumour  are,  as  a  rule,  easily  recognised. 

Almost  the  only  other  possibility  is  eversion  of  the  sacculus  laryngis — 
a  curious  condition  which  Dr  Lefiierts,  of  New  York,  has  diagnosed  in  the- 
living  subject.  Such  a  specimen,  taken  from  the  body  of  a  man  who  had. 
no  laryngeal  symptoms  during  life,  was  shown  to  the  Pathological  Society 
in  1868  by  Dr  Moxon,  and  is  now  in  the  Museum  of  Guy's  Hospital ;  it 
ajDpeared  like  a  semi-ellii^tical  tumour  hanging  down  in  front  of  one  of  the 
cords,  and  could  easily  be  replaced.  The  writer  had  a  case  in  a  woman 
of  seventy  in  Mary  Ward,  which  presented  this  difficulty,  but  Mr  Symonds- 
found  that  it  was  not  jDOSsible  to  push  the  projection  into  the  tube  of  the- 
larynx,  as  can  be  done  when  the  mucous  membrane  is  everted.  He  there- 
fore removed  the  tumour,  Avhich  proved  to  be  a  myxo-fibroma. 

The  symptoms  jDroduced  by  a  fibroma  of  the  larynx  vary  Avith  its  seat. 
Unless  it  is  at  a  distance  from  the  glottis,  there  is  almost  always  more  or 
less  affection  of  the  voice.  When  a  polypus  has  a  jDedicle  of  some  length  it. 
may  rise  between  the  cords  during  phonation,  and  rest  upon  their  upper 
surface,  falling  dovna.  again  between  them  during  inspiration.  Dyspnoea  is: 
not  a  constant  symptom.  In  a  case  of  laryngeal  fibroma  recorded  by  Lieu- 
taud  about  a  century  ago,  the  patient  died  of  sudden  suffocation  on  stooping 
out  of  bed  to  pick  up  a  book  Avhich  had  fallen  on  to  the  floor ;  he  had  been 
conscious  some  time  of  the  presence  in  the  larynx  of  something  which  he 
could  not  get  rid  of  by  cougliing. 

3£ucoiis  cysts  have  sometimes  been  found  on  the  epiglottis,  as  in  a  case 
which  Durham  recorded  in  vol.  xlvii  of  the  '  Med.-Chir.  Trans.'  The  patient 
was  a  boy,  aged  eleven,  who  had  suffered  for  some  months  from  dysphagia, 
from  hoarseness  and  feebleness  of  voice,  and  from  attacks  of  dyspnoea,  whichi 
came  on  especially  during  sleep.  The  cyst,  which  was  situated  on  the- 
laryngeal  surface  of  the  epiglottis,  was  incised,  and  gave  exit  to  a  glairy,, 
thick,  muco-purulent  matter  ;  it  is  therefore  evident  that  the  cyst  was  in- 
flamed, and,  indeed,  the  epiglottidean  folds  themselves  were  swollen  and 
oedematous.  In  other  cases  a  similar  cyst  has  been  found  in  the  ventricle  of 
Morgagni. 

Other  cysts  connected  with  the  larynx  or  the  hyoid  bone  contain- 
sebaceous  material,  and  sometimes  cholesterine  crystals  :  they  are  probably 
congenital,  though  they  may  enlarge  afterwards.  They  do  not  appear 
to  produce  symptoms  as  a  x'ule ;  but  Dr  Abercrombie  showed  to  the  Patho- 
logical Society  in  1881  a  remarkable  case  of  congenital  cyst  of  the  crico- 
thyroid membrane,  which  blocked  the  glottis  so  much  that  the  child  (a 
female  infant  who  died  on  the  fourteenth  day  after  birth)  had  never  been 
able  to  cry  or  to  breathe  properly  ('  Path.  Trans.,'  xxxii,  p.  33). 

In  some  rare  cases  a  laryngeal  tumour  has  been  a  myxoma,  a  Ujjoina,  an- 
angioma  (Mackenzie),  or  an  outgrowth  of  the  thyroid  body  penetrating  the- 
crico-thyroid  membrane.  Cases  of  enchondroma  projecting  inwards  from 
the  cricoid  cartilage  are  also  recorded. 

Treatment  of  benign  tumours. — ^Mackenzie  advises  that  small  growths 
on  the  epiglottis  or  on  the  false  cords  should  be  left  alone  if  they  give  rise 
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to  no  inconvenience ;  he  has  observed  several  cases  in  which  small  warts," 
after  reaching  a  certain  size,  have  ceased  to  "row. 

Various  instruments  have  been  devised  for  the  purpose  of  removinc' 
laryngeal  tumours  through  the  natural  passages  by  the  "  endo-laryngeal 
method ; "  and  knives  (guarded  or  unguarded),  cutting  or  crushing  forceps 
guUlotines,  ^craseurs,  the  galvano-cautery,  have  aU  found  their  advocates! 
Their  choice  depends  on  the  surgeon's  judgment  in  each  case.  It  is  not 
advisable  to  use  an  anaesthetic  unless  tracheotomy  has  previously  been  per- 
formed ;  but  the  local  use  of  cocaine  in  solution  or  as  spray  has  superseded 
other  kinds  of  anaesthesia.  Both  in  this  country  and  abroad  an  extra- 
ordinary degree  of  skill  has  now  been  attained  in  the  performance  of  endo- 
laryngeal  operations ;  and,  as  a  rule,  more  skill  is  required  for  the  removal 
of  a  very  small  laryngeal  groAvth  than  of  a  larger  one. 

In  cases  in  which  it  is  difficult  or  impossible  to  operate  through  the 
•natural  passages,  recourse  may  be  had  to  "  thyrotomy,"  or  the  division  of  the 
thyroid  cartilage  in  the  median  line,  with  separation  of  its  halves,  enabling 
the  surgeon  to  seize  the  growth  or  growths  and  to  clear  out  the  whole  cavity 
of  the  larynx  at  once.  This  procedure,  which  had  been  adopted  for  the 
removal  of  foreign  bodies  nearly  a  century  ago,  was  advocated  by  Durham  in 
a  paper  read  before  the  Royal  Medical  and  Chirurgical  Society  in  1871.  But 
•subsequent  experience  seems  to  have  much  limited  the  range  of  the  opera- 
tion, and  at  the  International  Congress  in  1881  opinions  were  almost  unani- 
mous against  it.  It  was  urged  that  the  operation  is  attended  with,  consider- 
able danger  from  haemorrhage,  or  from  consecutive  evils,  as  pneumonia  and 
-necrosis  of  cartilages.  Further,  it  was  shown  that  a  permanent  impairment 
or  loss  of  voice  is  a  not  infrequent  result  of  thyrotomy,  though  there  arc 
many  recorded  cases  in  which  the  voice  has  been  perfectly  restored.  Lastly, 
it  was  stated  that  in  some  patients  there  is  great  difficulty  in  getting  the 
alae  of  the  thyroid  cartilage  wide  enough  apart.  Even  in  young  children 
(in  whom  multiple  papillomata  are  common)  thyrotomy  is  seldom  necessary. 
Krishaber  related  the  case  of  a  child,  aged  six,  in  whom  he  succeeded  in 
rapidly  removing  several  tumours  without  a  laryngoscope  by  sliding  a  pair 
of  forceps  along  his  index  finger  into  the  larynx.  In  children  this  may  be 
more  easily  accomplished  under  chloroform,  or  wdth  the  aid  of  cocaine.  Mr 
Symonds  told  the  writer  of  a  successful  case  where  many  small  papillomata 
■were  thus  removed  from  a  girl  of  seven,  who  had  a  gruff  voice,  but  no 
dyspnoea.  The  recovery  was  complete,  and  after,  six  years  the  child  re- 
mains well  with  a  clear  voice. 

When,  however,  endo-laryngeal  attempts  have  failed,  or  when  frequent 
recurrence  has  taken  place,  the  question  arises  of  obtaining  direct  access 
into  the  larynx  by  dividing  the  thyroid  cartilage. 

The  vast  unproveinent  in  tlie  treatment  of  wounds,  nnd  the  recognised  necessity  for 
■preventing  the  entniuce  of  blood  into  the  trachea,  have  robbed  tliis  operation  of  most  of 
its  risks.  Thyrotomy  in  competent  hands  may  be  looked  upon  as  carrying  no  greater  risk 
to  life  than  an  exploratory  tracheotomy.  The  main  points  are,  to  exclude  the  blood  by  a 
deliberate  tracheotomy,  all  vessels  being  secured  before  opening  the  trachea ;  to  insert 
Home's  sponge  tampon ;  to  divide  the  thyroid  exactly  in  the  median  line  between  the 
cords  ;  to  apply  cocaine  in  order  to  prevent  the  laryngeal  spasm  ;  to  close  the  thyroid  with 
deep  and  superficial  sutures;  and  at  once  to  remove  the  tracheotomy  tube. 

Though  this  operation  carries  a  comparatively  small  risk,  yet  it  must  only  be  recom- 
mended where  other  means  have  failed,  and  where,  in  addition,  the  symptoms  demand 
operation.  It  would,  for  instance,  be  a  serious  step  to  advise  it  for  a  small  growth  causing 
•only  hoarseness,  as,  for  example,  a  subglottic  pedunculated  fibroma. — C.  J.  S. 

A  mucous  cyst  in  the  larynx  requires  only  to  be  incised  and  to  have  its 
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interior  rubbed  with  caustic.    Contrary  to  what  might  have  been  expected, 
it  seems  seldom  or  never  to  fill  again. 

Of  malignant  growths  in  the  laryaix  only  a  few  are  Sarcoma,  usually  of 
the  spindle-cell  kind ;  its  seat  is  usually  on  or  near  one  of  the  vocal  cords, 
but  Mackenzie  figured  a  sarcoma  growing  from  the  cricoid  cartilage. 

Carcinoma  of  the  larynx  is  far  more  common,  and  is  almost  always  of 
.the  keratoid  variety,  still  often  called  epithelioma  (vol.  i,  p.  93).  It  is  rare 
in  comparison  with  cancers  of  other  parts,  but,  according  to  Ziemssen,  not 
uncommon  compared  with  other  laryngeal  growths ;  he  collected  147  cases, 

■  of  which  thirteen  had  come  under  his  own  observation.  It  attacks  many 
more  men  than  women,  and  many  more  patients  of  sixty  and  upwards  than 
of  a  yoimger  age. 

The  larynx  may  become  affected  Avith  cancer  by  extension  from  the 
phaiynx  or  from  the  base  of  the  tongue ;  but  often  the  starting-point 
of  the  affection  is  in  the  laryngeal  mucous  membrane,  its  original  seat  being 
generally  one  of  the  cords,  one  of  the  ventricles  of  Morgagni,  or  one  of  the 
.false  cords.  The  amount  of  the  growth  at  the  time  of  the  patient's  death 
is  sometimes  remarkably  small:  so  that  imtil  the  microscope  reveals  the 
structure  of  a  carcinoma,  the  fact  of  a  new  growth  being  present  may  be 

•  doubtful.  The  first  appearance  of  cancer  is  often  that  of  a  papilloma,  and 
removal  of  part  of  the  growth  may  give  only  negative,  and  therefore  mis- 
leading, results — as  in  a  well-luiown  case  of  great  public  importance  in 
1888.  As  the  disease  spreads,  ulceration  occurs,  and  the  structures  outside 
the  larynx  become  infiltrated  with  the  growth.  It  may  intrude  into  the 
pharynx,  or  form  a  tmnour  in  the  neck ;  while  the  ulcerated  surface  may 
pour  out  a  thin  discharge  mixed  with  blood.  In  such  cases  the  breath  be- 
comes horribly  foetid.  Perichondritis,  with  suppuration,  haemorrhage,  and 
necrosis  of  cartilages,  often  occurs  as  a  complication.  Death  may  be  due 
to  submucous  laxyngitis,  or  to  pneumonia  or  empyema. 

Of  the  general  symptoms  hoarseness,  seldom  amounting  to  complete 
aphonia,  is  the  most  constant,  and  generally  the  earliest.  Next  to  hoarse- 
ness, pain,  which  may  either  be  seated  in  some  one  spot  within  the  larynx, 

■  or  referred  deeply  to  the  pharynx,  is  the  most  conspicuous  symptom ;  and 
-Ziemssen  lays  stress  on  the  frequent  radiation  of  pain  into  one  or  other 
ear,  conducted  perhaps  by  the  auricular  branch  of  the  vagus.    As  a  rule, 
■dyspnoea  occurs  sooner  or  later,  especially  when  the  patient  is  lying  down. 

There  may  also  be  dysphagia.  Careful  search  must  be  made  for  enlarged 
cervical  glands ;  but  they  can  seldom  be  detected  Avithin  the  first  six 
months,  and  often  not  for  a  year ;  so  that,  as  with  cancer  of  the  tongue,  the 

•  diagnosis  would  come  too  late.    Secondary  cancer  of  the  viscera  is  very  rare. 

The  laryngoscopic  diagnosis  of  carcinoma  is  not  always  easy,  and  when 

■  an  ulcer  has  formed  it  is  often  very  difl&cult  to  distinguish  between  syphilis 
and  cancer.  According  to  Mr  Symonds,  it  may  appear  as  a  pale  or  pink- 
coloured  wart  attached  to  a  vocal  cord ;  with  this  there  is  congestion  of  the 
cord,  and  very  early  impaired  mobility.  This  immobility  is  one  of  the 
most  valuable  signs,  as  distinguishing  malignant  disease  from  the  early 
stages  of  tubercle  and  benign  growths;  it  is  caused  by  infiltration  of  the 
muscular  structures.  But  a  papillomatous  mass  attached  to  one  cord  in 
•an  elderly  patient  is  always  suspicious. 

Carcinoma  sometimes  appears  as  a  dark  red  infiltration,  with  an  irre- 
■gular  depression,  or  a  papillary  projection ;  while  in  later  stages  a  fung- 
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uting  mass  may  be  seen.    A  diagnosis  can  often  be  made  by  removing  a 
fragment  for  microscopical  examination ;  but  in  warty  growths  an  uncer-' 
tain  result  may  be  obtained,  if  only  the  surface  of  a  growth  with  a  malig- 
nant base  IS  examined.  ° 

When  the  hoarseness  persists,  when  no  amelioration  takes  place  on 
treatment  and  when  no  positive  evidence  can  be  obtained  by  endo-laryn-eal 
removal  of  a  fragment,  the  question  of  an  exploratory  thyrotomy  must"  be 
considered.  This  proceeding  is,  if  properly  carried  out,  attended  with 
little  risk,  bhould  the  malignant  nature  be  confirmed,  then,  if  the  case 
be  otherwise  suitable,  a  partial  or  complete  extirpation  can  be  carried  out. 

ihe  medical  treatment  of  carcinoma  of  the  larynx  can  be  only  pallia- 
tive ;  but  whenever  there  can  be  a  doubt  as  to  the  nature  of  the  disease 
the  patient  should  have  the  chance  of  a  course  of  iodide  of  potassium! 
Tracheotomy  is  generally  required  sooner  or  later;  and  the  duration  of  life 
after  this  is  seldom  more  than  a  year. 

The  only  effectual  treatment  is  the  total  extirpation  of  the  larynx. 
This  operation,  first  performed  for  syphilitic  stenosis  by  Dr  Heron  Watson, 
of  Edinburgh,  in  1866,  was  carried  out  in  1873  by  Billroth  v>dth.  temporar^ 
success  in  a  case  of  cancer.  In  a  paper  read  in  1881  by  Dr  Foulis,  of 
Glasgow,  before  the  International  Congress,  reports  of  thirty-two  cases  of 
the  operation  were  collected,  in  twenty-five  of  which  the  disease  was  car- 
cinoma. In  fourteen  out  of  the  twenty-five  death  occurred  within  sixteen 
days  after  the  operation ;  and  in  not  one  of  the  remainder  was  life  known 
to  have  been  prolonged  more  than  nine  months.  Since  then  results  have- 
greatly  improved.  Bottini,  of  Turin,  had  an  early  successful  case,  in  which 
the  larynx  was  extirpated  for  sarcoma;  in  1881,  six  years  after  the  opera- 
tion, the  patient  was  well,  and  had  been  able  to  work  in  the  fields  and  as  a 
postman.  In  a  more  recent  case,  the  affected  half  of  the  larynx  was  re- 
moved by  Dr  E.  Hahn,  of  Berlin,  and  not  only  was  life  prolonged  for 
several  years,  but  the  voice  was  restored  by  the  use  of  the  artificial  larynx, 
originally  invented  by  Stork,  so  as  to  enable  the  patient  to  continue"  his . 
duties  as  the  magistrate  in  a  London  police  court. 

In  an  abstract  in  the  '  Brit.  Med.  Journ.'  of  June  16th,  1888,  from  Dr 
Max  Scheier's  paper  in  the  '  Deutsche  med.  Wochenschr.'  of  June  7th  in  the 
same  year,  statistics  of  sixty  cases  of  removal  of  the  larynx  for  cancer  were 
given.  Of  these,  about  20  died  from  the  effects  of  the  operation,  16  within 
a  year  from  return  of  the  disease,  and  9  remained  free  from  cancer  sixteen 
months  after  the  operation. 

During  the  last  five  or  ten  years  further  improvement  has  taken  place. 
In  103  cases  of  carcinoma,  Semon  reports  16  of  extirpation  of  the  half  or 
the  whole  of  the  larynx,  and  of  these  eleven  ended  in  recovery.  Mr  Butlin 
has  also  met  with  remarkable  success  in  this  oiieration,  and  it  may  now  be 
regarded  as  offering  a  good  prospect — and  the  only  one  possible — of  re- 
coveiy,  if  iDerfonned  at  an  early  date. 

Malformations  of  the  Larynx. — Certain  congenital  abnormalities  of 
the  laiynx  occasionally  give  rise  to  clinical  symptoms.  One  such  appears  to 
be  almost  confined  to  female  infants ;  it  causes  the  act  of  inspiration  to  be 
attended  with  a  loud  crowing  noise,  which  is  nearly  constant,  continuing 
even  during  sleep  and  after  the  administration  of  chloroform,  though  it  is 
louder  during  the  day.  It  is  sometimes  increased  by  exposure  of  the  child' 
to  cold,  or  in  other  ways.    The  noisy  state  of  the  breathing  is  present  frora 
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.the  tinie  of  birth,  but  disappears  entirely  at  the  end  of  about  a  year.  Dr 
.Lees  has  had  an  opportunity  of  making  an  autopsy  in  a  case  of  this  kind,  in 
which  death  was  due  to  diphtheria ;  and  he  found  ('  Path.  Trans.,'  1883) 
that  the  epiglottis  was  folded  on  itself,  like  a  leaf  on  its  midrib,  the 
.aryt£eno-epiglottic  folds  being  almost  in  contact.  This  condition  had  been 
seen  in  the  laryngeal  mirror  during  life,  and  it  is  probably  not  uncommon, 
for  Lees  had  seen  three  other  cases,  and  it  has  also  been  recorded  by  Gee 
.and  by  Barlow.    It  is  important  as  simulating  laryngismus  stridulus. 

Two  cases  of  the  same  malformation  were  shown  to  the  Laryngological 
Society  in  December,  1897  (also  'Lancet,'  September  of  same  year)  by  Dr 
X.  Lack,  who  described  the  clinical  condition  as  Congenital  laryngeal 
stridor.  He  and  Dr  Sutherland  found  the  epiglottis  "folded  laterally  so 
sharply  that  its  lateral  halves  come  very  close  together,  or  even  into  actual 
contact,"  while  the  arytseno-epiglottic  folds  flap  inwards  at  each  inspiration 
■so  as  to  constrict  or  even  close  the  entrance  to  the  larynx.  As  in  Dr  Lees' 
case,  the  stridor  and  obstruction  passed  olf  before  the  close  of  the  second 
year  owing  to  the  natural  gi-owth  of  the  parts. 

Another  and  a  much  more  serious  malformation,  described  by  Mackenzie, 
consists  in  a  longitudinal  bifurcation  of  the  epiglottis,  forming  two  flaps 
which  (in  a  case  that  he  saw)  fell  into  the  larynx,  and  caused  constant 
laryngismus  from  the  first  week  and  death  at  the  end  of  four  months. 

A  congenital  band  of  raucous  membrane  sometimes  connects  together 
■the  anterior  parts  of  the  cords.  Mackenzie  recorded  a  case  in  vol.  xxv  of 
ithe  '  Pathological  Transactions.'  The  patient  was  a  young  lady  of  twenty- 
three,  who  had  suffered  from  complete  aphonia  all  her  life,  apparently 
without  dyspnoea.  With  the  laryngoscope  the  web  was  seen  as  a  flat  mem- 
brane during  inspiration,  but  on  attempted  phonation  it  folded  up,  and 
protruded  so  as  to  resemble  a  tumour,  of  red  colour,  and  of  about  the  size 
of  a  haricot  bean.  It  was  excised,  and  the  patient  immediately  afterwards 
spoke,  and  soon  acquired  a  perfectly  natural  voice.  In  a  similar  case  which 
Dr  Poore  exhibited  at  the  International  Congress  in  1881,  the  patient,  a 
girl  of  thirteen,  could  speak,  but  with  a  peculiar  falsetto  tone  of  voice ; 
she  had  been  liable  to  attacks  of  dyspnoea  from  infancy. 
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"  Doubtful  his  death  ;  he  suffocated  seems." 

Dkyden's  Ovid. 

Pressure  on  the  trachea  from  enlarged  thyroid,  from  aneurysm,  mediastinal 
abscess  or  groivth,  from  enlarged  lymph-glands,  cancer  of  the  oesophagus,  ar 
dilated  auricle — Stricture  of  the  trachea — Impaction  of  trachea  or  bronchus 
by  foreign  bodies— Symptoms  of  tracheal  obstruction—Sequela;— Diagnosis, 
duration  and  treatment. 

Inflammation  of  the  mediastinum,  acute  and  chronic. 

Sarcoma  and  cancer  of  the  mediastimim  and  root  of  the  lung. 

New  growths  in  the  pulmonary  tissues,  primary  and  secondary. 

Pxdmonary  embolism — its  causes,  symptoms  and  results. 

In  this  suiDiDlementary  chapter  we  will  deal  with  several  morbid  condi- 
tions, which  differ  in  pathology,  but  agree  in  leading  to  obstruction  of  the 
air-passages  between  the  Lungs  and  the  Larynx;  and  also  with  affections 
of  the  mediastinum,  whether  they  cause  such  obstruction  or  no. 

Inflammation  of  the  trachea  is  scarcely  an  independent  disease;  it 
usually  accompanies  inflammation  either  of  the  larynx  or  of  the  bronchi, 
and  clinical  importance  naturally  belongs  to  affections  of  the  narrower 
rather  than  to  the  wider  parts  of  the  air-passages.  Tracheitis  has  been 
described  under  diphtheria,  tuberculous  larjmgitis,  and  catarrhal  or  plastic 
bronchitis ;  but  many  conditions  not  yet  considered  may  nan-ow  the  calibre 
of  the  trachea  or  of  the  bronchi,  and  produce  a  characteristic  group  of 
symptoms.  Of  these,  some  compress  the  air-passages  from  without ;  others 
affect  the  walls  of  the  passages  themselves ;  and  others,  as  foreign  bodies, 
obstruct  their  channel  from  within. 

It  is  often  an  accident  whether  in  a  given  case  the  part  narrowed  is 
the  lower  end  of  the  trachea  or  one  of  the  primary  bronchi,  and  both  are 
frequently  involved  at  the  same  time. 

Stenosis  from  compression — bij  an  enlarged  Thyroid. — A  bronchocele 
may  compress  the  trachea  in  the  neck,  flattening  it  from  side  to  side,  so 
as  to  make  it  "  scabbard-shaped,"  and  often  pushing  it  out  of  the  straight 
line.    It  is  not  always  the  largest  goitres  which  act  thus;  much  depends 
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on  the  exact  situation  of  the  growth,  and  on  the  strength  of  the  overlying 
muscles.  Moreover,  as  Virchow  taught,  the  middle  lobe  of  the  thyroid, 
when  enlarged,  may  pass  dowTi  behind  the  sternum  so  as  to  compress  the 
trachea  backwards  against  the  spine.  Eoss,  of  Zurich,  in  vol.  xxii  of  the 
'  Arch.  f.  klin.  Chirurgie,'  drew  attention  to  a  peculiar  change  in  the  tracheal 
cartilages  which  occurs  as  the  result  of  a  goitre,  and  renders  them  soft  and 
flaccid.  This  may  be  recognised  after  death  by  dissecting  out  the  larynx 
and  trachea  and  placing  them  upright ;  the  tube  at  some  one  point  bends 
sharply  by  its  own  weight,  so  that  its  channel  becomes  completely  closed. 
A  like  condition  is  probably  the  cause  of  sudden  attacks  of  dyspnoea  in 
patients  suffering  from  goitre ;  they  instinctively  maintain  the  head  in  a 
safe  position,  but  the  muscles  become  relaxed  during  fainting,  or  sleep,  or 
chloroform  narcosis,  or  from  mere  exhaustion. 

Dr  Bristowe  recorded,  in  the  '  St  Thomas's  Hospital  Reports,'  vol.  iii>. 
the  case  of  a  woman  who  was  one  day  suddenly  attacked  vnth.  intense 
dyspnoea,  followed  by  blackness  of  the  face  and  insensibility.  Fortunately, 
he  was  close  at  hand,  and  finding  a  cystic  tumour  in  front  of  the  neck,  he 
had  this  punctured  ;  two  or  three  ounces  of  a  reddish-brown  fluid  were 
removed,  and  she  was  saved  from  imminent  sufl'ocation.  In  other  cases  a 
hydatid  or  a  malignant  growth  of  the  thyroid  may  press  upon  or  perforate 
the  trachea,  and  thus  cause  death. 

Aneurysm. — Among  twenty-seven  cases  of  thoracic  aneurysm  taken, 
without  selection  from  the  jjost-mortem  records  of  Gu3^'s  Hospital,  Dr  Fagge 
reported  that  there  was  pressure  on  the  trachea  or  a  main  bronchus  in 
every  one.  In  fourteen  the  sac  arose  from  the  arch  and  pressed  backwards, 
upon  the  lower  end  of  the  trachea,  flattening  it,  and  often  adhering  to. 
its  walls.  Probably  in  several  of  these  cases  the  pressure  extended  also, 
to  one  or  both  of  the  bronchi ;  but  in  seven  cases  the  aneurysm  seems  to 
have  pressed  solely  upon  the  left  bronchus :  in  three  of  these  the  sac  arose 
from  the  summit  of  the  arch  on  its  left  side,  and  pressed  mainly  on  the 
upper  or  the  anterior  aspect  of  the  bronchus ;  in  the  other  four  it  arose- 
from  the  descending  part  of  the  arch  and  pressed  forwards  upon  the  pos- 
terior surface  of  the  same  bronchus.  In  only  two  cases  the  sac,  arising 
from  the  right  side  of  the  arch,  compressed  only  the  right  bronchus.  The- 
remaining  four  cases  were  aneurysms  of  the  root  of  the  innominate  artery, 
and  the  sac  pressed  upon  the  trachea  behind  the  upper  part  of  the  sternum. 

In  three  of  the  twenty-seven  cases  the  aneurysm  was  of  only  moderate 
size.    One,  which  flattened  the  trachea,  was  the  size  of  a  walnut ;  another,, 
which  compressed  and  opened  into  the  left  bronchus,  was  "  no  bigger  than 
a  marble and  the  third,  which  likewise  pressed  on  the  left  bronchus,  was. 
"  the  size  of  a  small  plum." 

Mediastinal  tumour. — In  the  same  period  during  which  these  twenty- 
seven  cases  of  aneurysm  were  observed  in  the  deadhouse  at  Guy's  Hospital', 
there  occurred  nearly  an  equal  number  of  cases  in  which  the  great  air- 
passages  were  narrowed  by  mediastinal  gi'owths.  Among  twenty-four  in 
which  details  are  given  as  to  the  exact  seat  of  the  lesion,  there  ajDpear  to 
have  been  eight  in  which  the  obstruction  affected  the  lower  end  of  the 
trachea  or  both  bronchi  (sometimes  one  much  more  than  the  other),  six  in 
which  it  was  limited  to  the  right  bronchus,  and  ten  in  which  it  was  limited" 
to  the  left.  In  every  instance  the  new  groAvth  invaded  the  walls  of  the 
air-passages,  and  did  not  merely  press  on  them.  In  two  other  cases,  beside 
the  twenty-four  already  mentioned,  although  the  bronchus  was  penetrated] 
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by  the  tumour,  there  was  no  narrowing  of  its  calibre.  Mediastinal  tumours 
^appear  seldom  to  invade  the  trachea  or  the  bronchi  in  their  early  growth  • 
but  we  must  remember  that  they  are  not  likely  to  be  seen  in  the  deadhouse 
■at  this  stage,  since  unlike  aneurysms,  they  do  not  often  destroy  life 
•suddenly  by  haemorrhage  (cf.  infra,  p.  153,  et  seqq). 

'  n.llir?  f  •  ^r^P^»°-sarcoma  of  the  mediastinal  glands,  recorded  by  Weil  in  the 

.vve^reaZt^^^^  ^^1^'°'"^  '^"'^  '^^^^       ''-<^'^-^'  obstruction  dis! 

tTthp  tttnf  r  ^  ^'1°''^  ••'^       '^'^'^°P«y  it  was  found  that  this  was  due 

Sfcl,tjwhf     r?  r^^'  '"^^'^  «^««"P«d  into  the  air-passages, 

although  the  sputa  had  shown  no  fresh  appearance  even  under  the  microscope. 

Abscesses  of  various  origin  may  compress  the  trachea  or  bronchus.  Of 
'this,  a  striking  case  was  recorded  by  Schnitzler,  in  the  '  Wiener  Klinik ' 
for  1877  :  the  patient  was  four  years  old ;  an  abscess  as  large  as  the  child's 
■fist  pushed  the  trachea  fonvards  and  to  the  right ;  its  starting-point  was 
caries  of  the  second  and  third  dorsal  vertebrae. 

Caseous  disease  of  the  bronchial  glands. — This  is  supposed  to  be  one 
•of  the  causes  of  obstruction  of  the  trachea  or  of  a  bronchus,  especially  in 
children ;  but  such  cases  are  not  numerous,  and  Vogel  doubts  whether  the 
flight  flattening  frequently  observed  ever  goes  on  to  actual  stenosis. 
Widerhofer,  in  Gerhardt's  '  Handbuch,'  cites  instances  in  which,  after  pro- 
longed dyspnoea,  abscesses  of  the  bronchial  glands  discharged  into  the  air- 
,passages  with  relief  to  the  urgent  symptoms. 

Carcinoma  of  the  oesophagus  is  an  occasional  cause  of  stenosis  of  the 
trachea;  but  although  it  frequently  invades  the  air-passages,  it  seldom 
■causes  interference  with  the  entrance  of  air.  As  already  remarked  (p.  113), 
it  may  cause  a  bilateral  paralysis  of  the  abductors  of  the  glottis,  and  so 
render  the  performance  of  tracheotomy  necessary. 

A  dilated  left  auricle,  secondary  to  mitral  stenosis,  may  compress  the 
left  bronchus,  as  was  first  pointed  out  by  Mr  Wilkinson  King  in  1838 
•('  Guy's  Hosp.  Rep.,'  iii,  p.  175).  Three  of  his  preparations  are  in  the 
museum  of  Guy's  Hospital  (No.  188).  Friedreich  recorded  an  instance  in 
which  pressure  on  the  bronchus  from  this  cause  was  actually  diagnosed  by 
physical  signs  four  years  before  the  patient's  death.  At  the  autopsy,  made 
by  Virchow,  it  was  found  that  only  a  very  narrow  channel  was  left. 

Stenosis  from  disease  of  the  ivalls  of  the  trachea. — Langhans,  in  '  Vir- 
chow's  Archiv '  (vol.  liii,  pi.  siii),  recorded  a  case  of  primary  carcinoma, 
Tiaving  its  origin  in  the  mucous  glands  of  the  lower  end  of  the  trachea  and 
right  bronchus,  which  destroyed  the  life  of  the  patient,  a  man  of  forty  :  it 
appeared  as  a  w^arty  affection  of  the  lining  membrane,  infiltrating  the 
muscular  and  fibrous  coats.  Whether  a  local  inflammation  can  produce 
such  thickening  of  walls  of  the  trachea  as  to  obstruct  its  calibre  is 
doubtful.  Wilks  is  quoted  by  Riegel  as  having  reported  such  cases ;  but 
liis  observations  refer  to  syphilitic  stenosis  only.  He  also  quotes  Demar- 
•quay  for  a  case  of  stenosis  from  ulceration  in  the  course  of  glanders. 

Syphilis  is,  indeed,  by  far  the  most  important  cause  of  obstruction  of 
the  lower  air-passages,  apart  from  impaction  by  foreign  bodies  or  com- 
pression from  without.  Gerhardt  analysed,  in  vol.  ii  of  the  '  Deutsches 
Archiv,'  twenty-two  examples ;  and  seven  instances  presented  themselves 
among  the  autopsies  at  Guy's  Hospital  in  thirteen  consecutive  years. 
"Occasionally  the  disease  is  limited  to  a  single  spot  in  the  trachea,  as  in  a 
specimen  taken  from  a  patient  of  Dr  Bright,  and  now  in  the  museum  of 
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•Guy's  Hospital,  which  shows  ojaposite  the  second  ring  a  contraction,  as  if 
produced  by  a  ligature ;  but  more  often  it  extends  along  the  trachea,  and 
may  be  prolonged  into  one  or  both  of  the  bi'onchi. 

The  bronchi  are  seldom  affected  when  the  trachea  escapes;  but  Wilks 
recorded  in  the  '  Guy's  Hospital  Reports '  for  1863,  a  case  in  which  the  right 
bronchus  alone  was  narrowed ;  and  in  another  case,  observed  at  the  hos- 
pital in  1875,  the  lesion  was  found  to  affect  only  the  left  bronchus  and 
the  upper  branch  of  the  right ;  in  a  third  case,  both  bronchi  were  narrowed, 
while  the  trachea  was  free  ('  Path.  Trans.,'  vol.  xxviii,  p.  336).  The  mucous 
membrane  is  often  raised  into  a  series  of  irregular  bands  and  ridges,  which 
Wilks  taught  us  to  regard  as  the  cicatrices  of  former  ulcers.  Gerhardt  re- 
corded a  case  of  chronic  cirrhosis  of  the  lung,  in  which  there  was  an 
ulcer  with  raised  edges  found  occupying  the  right  bronchus  and  one  of  its 
branches  for  about  an  inch;  but  more  often  we  meet  with  a  diffused 
thickening  of  the  whole  tracheal  wall,  raising  its  lining  membrane  into 
folds  and  prominences  to  which  ulceration,  though  not  infrequent,  is  only 
secondary.  Whether  primary  or  not,  such  specific  ulcers  may  spread  deeply, 
setting  up  perichondritis,  and  leading  to  ossification  and  necrosis  of  the 
tracheal  or  bi'onchial  cartilages,  which  may  be  exfoliated  and  appear  in  the 
sputa,  just  as  we  saw  in  the  case  of  the  arytsenoid  cartilages  (p.  136) ;  or 
they  may  penetrate  to  the  tissues  outside  the  air-passages,  and  form  an 
external  abscess.  In  a  case  that  occurred  at  Guy's  Hospital  in  1865  there 
was  perforation  of  the  aorta,  so  that  the  patient  died  of  sudden  haemor- 
rhage. In  other  instances  the  tracheal  rings,  instead  of  being  exposed  and 
detached,  become  atrophied  and  bent  on  themselves,  or  dragged  one  over 
•the  other. 

Whether  syphilitic  stenosis  affecting  a  bronchus  ever  leads  to  its  com- 
plete obliteration  is  doubtful,  and  such  a  condition  when  found  has  been 
supposed  to  be  congenital.  Eatjen,  in  vol.  xxxviii  of  '  Virchow's  Archiv,' 
thus  regarded  a  case  occurring  in  a  man  aged  forty-nine,  whose  left 
bronchus  was  converted  into  a  fibrous  cord  for  an  inch  and  a  half  of  its 
length,  the  corresponding  lung  being  quite  airless,  while  the  right  lung  was 
•enormously  enlarged,  apparently  by  true  hypertrophy,  for  its  air-cells  were 
of  normal  size.  But,  as  Cohnheim  observes  of  this  case,  the  presence  of 
pigment  in  the  collapsed  left  lung  sems  to  show  that  it  had  at  one  time 
been  functionally  active. 

Syphilitic  stenosis  of  the  trachea,  judged  by  the  fatal  cases,  is  most 
common  between  forty  and  fifty,  and  occurs  in  men  far  more  often  than  in 
women ;  at  least  this  has  been  the  experience  at  Guy's  Hospital.  Gerhardt 
found  one  case  recorded  in  a  patient  under  ten,  and  another  under  twenty 
years  old.  Probably  these  were  due  to  inherited  syphilis,  like  two  other 
instances  in  children  twelve  years  old  given  by  Widerhofer. 

Obstruction  by  a  foreign  body. — Usually  the  patient  coughs,  or  laughs, 
or  sneezes,  with  food*  or  some  small  article,  like  a  button  or  a  coin,  in  his 
mouth,  and  a  deep  inspiration  carries  it  into  the  glottis.  Here  it  may 
excite  a  violent  cough,  and  be  expelled  at  once  or  after  more  than  one 
effort ;  or  it  so  completely  and  firmly  obstructs  the  larynx  that  the  patient 
dies  at  once  without  symptoms  of  dyspnoea ;  or  it  slips  do^vn  below  the 
glottis.    The  last  is  the  case  with  all  except  very  large  objects,  or  those 

*  Not  only  food  received  into  the  plinrynx  from  the  mouth,  but  also  thnt  which  is 
vomited  up  from  the  stomach  may  be  sucked  into  the  larynx  nud  excite  spasm  of  the  vocal 
cords  and  all  the  symptoms  of  suffocation. 
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with  sharp  jagged  edges,  which  stick  in  the  mucous  uieinbrane.  Thus  beans,, 
peas,  pebbles,  small  coins,  or  fragments  of  bone,  most  often  fall  into  the 
trachea.  The  violent  efforts  at  relief,  the  cyanosis  and  sweating  and  ex- 
treme distress  are  then  immediately  relieved,  for  the  larger  calibre  of  the 
trachea  allows  air  to  pass  beside  anything  which  has  fallen  through  the 
chink  of  the  glottis.  Sometimes  the  foreign  body  remains  free  for  a  time, 
moving  up  and  down  as  the  patient  coughs ;  and  we  may  then  be  able  to 
feel  its  impact  against  the  side  of  the  trachea  with  the  fingers  placed  on 
each  side  the  patient's  neck,  as  was  observed  by  Mr  Lucas  in  the  case  of  a 
child  with  a  pebble  in  its  air-passages  ('  Clin.  Soc.  Trans.,'  xv).  In  that 
case  there  were  physical  signs  which  rendered  it  probable  that  the  pebble 
lay  in  the  right  bronchus  in  the  intervals  between  the  fits  of  coughing. 

As  a  rule,  such  bodies  soon  become  fixed  in  the  right  bronchus  or  in 
one  of  its  main  divisions,  because  the  fork  between  the  two  is  slightly  to  the 
left  of  the  middle  line,  so  that  the  passage  into  the  right  bronchus  is  rather 
the  more  direct.  Sometimes,  however,  the  left  bronchus  is  the  one  into- 
which  a  foreign  body  passes ;  and  sometimes  each  bronchus  in  turn,  the 
offending  substance  being  dislodged  by  cough,  and  falling  now  into  one, 
now  into  the  other.  In  certain  cases  the  cause  of  obstruction  is  "  foreign 
only  in  its  locality ;  it  may  be  a  tooth,  or  a  pharyngeal  polypus  separated 
by  the  hand  of  the  sm'geon  ;  or  it  may  be  a  necrosed  laryngeal  cartilage,  a 
concretion  from  a  bronchial  gland,  or  a  hydatid  from  the  liver.  An  acci- 
dent which  has  several  times  happened  after  tracheotomy  is  that  a  portion^ 
of  the  tube  has  become  detached  and  has  dropped  into  the  trachea.  Alto- 
gether the  variety  of  foreign  bodies  in  the  air-passages  is  veiy  extensive, 
and  374  recorded  cases  were  collected  and  analysed  by  Kiihn. 

As  may  be  supposed,  foreign  bodies  are  most  frequently  found  in  the 
air-passages  of  children  and  of  lunatics.  But  other  joatients  also,  when, 
attacked  by  sudden  and  violent  symptoms  as  the  result  of  this  accident, 
may  not  be  able  to  exj^lain  the  cause.  Hamburger  (cited  by  Kiegel)  re- 
corded the  case  of  an  old  man  aged  seventy,  who  fainted  after  a  journey, 
and  was  found  in  a  state  of  dyspnoea,  with  evident  obstruction  of  the  right 
bronchus.  An  emetic  was  given,  which  led  to  the  expectoration  of  a  green 
pea  swollen  to  the  size  of  a  bean ;  and  afterwards  it  was  learnt  that  when 
he  was  eating  peas  one  day  something  had  gone  the  wrong  way. 

Symiytoms  of  obstruction  of  the  lower  air-ija&sages. — Of  these  the  most 
important  is  dyspnoea;  as  contrasted  with  laryngeal  stenosis,  that  of  the 
trachea  is  characterised  by  difficulty  of  breathing  without  loss  of  voice.  It 
is  not,  however,  conversely  true  that  the  power  of  speaking  proves  that  the- 
cause  of  dyspnoea  is  not  in  the  larynx ;  for  in  bilateral  paralysis  of  the 
abductors  of  the  vocal  cords  precisely  this  combination  of  symptoms  is  met 
with  (p.  112).  Moreover  it  frequently  happens  that  the  voice  in  cases  of 
tracheal  obstruction  is  weak  and  thin,  from  deficiency  in  the  stream  of  air 
reaching  the  larynx  from  below.  Again,  a  patient  may  have  lost  his  voice 
as  the  result  of  syphilitic  ulceration  of  the  larynx,  but  the  dyspnoea  from 
which  he  suffers  may  depend  on  the  same  ulceration  lower  down,  so  that 
tracheotomy  would  prove  a  failure.  Moreover,  in  many  cases  of  aneurysm 
or  of  mediastinal  growth,  tracheal  stenosis  is  accompanied  by  paralysis  of" 
laryngeal  muscles,  as  the  result  of  pressure  upon  one  or  both  of  the  recur- 
rent laryngeal  nerves. 

Whether  or  not  the  voice  is  affected,  it  is  therefore  essential  to  make  a- 
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thorough  laryngoscopic  examination  in  all  cases  of  suspected  stenosis  of  the 
trachea  or  of  the  main  bronchi.  Moreover,  it  is  sometimes  possible,  espe- 
cially if  the  larynx  is  healthy,  to  ascertain  the  nature  of  a  tracheal  lesion 
by  examination  with  the  mirror.  The  lower  part  of  the  windpipe,  with  its 
bifurcation  and  the  orifices  of  the  two  bronchi,  is  said  to  have  been  first 
seen  in  the  person  of  Czermak  himself  by  Elfinger.  Tiirck  has  described 
the  conditions  most  favourable  to  a  successful  view  of  these  parts.  The 
patient  should  be  seated  with  the  body  and  the  neck  upright  and  the  head 
bent  slightly  forward,  the  object  being  to  bring  the  axis  of  the  larynx  and 
that  of  the  trachea  into  a  straight  line.  The  mirror  must  be  placed  against 
the  soft  palate,  rather  further  forwards  than  usual,  and  with  its  surface 
neai'ly  horizontal.  The  observer  should  sit  at-  a  lower  level  than  the 
patient.  The  illumination  must  be  very  bright,  and  the  light  should  be 
throwTi  into  the  mouth  horizontally,  or  rather  from  below.  An  aneurysm 
may  sometimes  be  seen  bulging  into  the  trachea,  as  in  a  case  of  inno- 
minate aneurysm,  which  was  discovered  by  Mr  Lane  when  house-physician 
at  Guy's  Hospital.  It  must  not,  however,  be  supposed  that  a  slight  pulsa- 
tion of  the  lower  end  of  the  trachea  always  indicates  a  morbid  condition, 
for  Gerhardt  and  Schrotter  have  shown  that  such  pulsation  transmitted 
from  the  great  arteries  is  present  in  many  healthy  persons. 

The  dyspnoea  from  stenosis  of  the  lower  air-passages  is  chiefly  inspira- 
tory, like  that  in  laryngeal  stenosis  (cf.  supra,  p.  134).  It  is  less  often 
extreme,  on  account  of  the  greater  calibre  of  the  trachea  compared  with 
that  of  the  glottis.  Hence  the  breathing  is  not  usually  much  altered  in  fre- 
quency; nor  are  the  lower  ribs  and  the  other  unsupported  parts  of  the 
chest  walls  much  sucked  in.  But  in  the  most  severe  cases  of  the  disease, 
all  these  symptoms  are  as  marked  as  they  can  be. 

There  is  generally  noisy  stridor,  heard  not  only  through  a  stethoscope 
over  the  trachea,  but  also  more  or  less  on  auscultation  over  every  part  of 
the  chest,  so  that  it  drowns  the  normal  breath-sounds.  Indeed,  it  is  usually 
heard  by  every  one  standing  near  the  patient.  When  there  is  stenosis  of 
the  lower  part  of  the  trachea,  the  sound  is  often  audible  with  greater  in- 
tensity over  the  larynx  than  over  the  sternum  ;  but  sometimes  a  r&le  is 
constantly  discoverable  over  the  seat  of  obstruction.  A  sign  to  which 
Demme  has  dra^vn  attention  is  that  in  prolonged  cases  of  constriction  of 
the  lower  air-passages  the  circumference  of  the  upper  part  of  the  thorax  is 
diminished. 

In  most  cases  of  stenosis  of  the  trachea,  the  dyspncBa  undergoes  aggra- 
vation from  time  to  time ;  there  are  paroxysms  of  extreme  distress  attended 
with  cyanosis,  and  generally  one  of  them  at  length  proves  fatal.  It  was. 
formerly  supposed  that  the  cause  of  such  attacks  was  paralysis,  or  spasm 
of  the  vocal  cords,  from  implication  of  the  recurrent  laryngeal  nerves ;  but 
Bristowe,  in  the  third  volume  of  the  'St  Thomas's  Hospital  Reports,' 
showed  that  this  is  not  the  fact.  The  cause  is  probably  either  acute  swell- 
ing of  the  mucous  membrane  at  the  seat  of  pressure,  or  accumulation  of 
mucus  there  which  cannot  be  dislodged,  or  possibly  spasm  of  the  muscular 
tissue  of  the  trachea  itself. 

The  patient  complains  more  or  less  of  oppression  of  the  chest,  of  sore- 
ness behind  the  sternum,  or  of  actual  pain.  There  may  or  may  not  be 
cough,  with  expectoration  of  mucus,  perhaps  tinged  with  blood,  according 
to  the  nature  of  the  disease  which  produces  the  stenosis. 

Local  diagnosis.— kn  important  distinction  between  stenosis  of  the 
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lower  air-passages  and  that  of  the  larynx  was  first  pointed  out  by  Gerhardt. 
It  is  that  in  the  former  case  the  laiynx  does  not  during  inspiration  make 
the  rapid  and  extensive  vertical  movements  which  occur  when  the  larynx 
is  itself  the  seat  of  obstruction  to  the  entrance  of  air.  According  to 
him,  if  with  severe  stenosis  the  range  of  descent  of  the  larynx  is  not  more 
than  one  centimetre,  one  may  confidently  assert  that  the  disease  is  either 
in  the  trachea  or  possibly  in  both  bronchi,  but  not  in  the  larynx.  He  also 
remarks  that  the  position  of  the  patient's  head  differs  in  the  two  sets  of 
cases.  When  the  obstruction  is  laryngeal,  the  head  is  thrown  backwards 
as  far  as  possible.  When  it  is  tracheal,  the  head  is  stretched  forwards,  and 
the  chin  slightly  depressed,  so  as  to  relax  the  trachea. 

In  contrasting  the  physical  signs  of  obstruction  of  one  bronchus  with 
those  of  stenosis  of  the  entire  lower  air-passages,  we  find  that  much  depends 
on  whether  the  obstruction  is  complete  or  partial.  In  the  former  case 
there  is  absence  of  vesicular  murmur  over  the  corresponding  side  of  the 
chest,  with  impaired  movement  of  the  ribs  and  of  the  diaphragm,  deficient 
vocal  fremitus,  and  a  normal  percussion-sound.  After  a  time  the  side  may 
be  found  to  have  fallen  in,  and  to  measure  less  than  the  other  side.  In 
the  latter  case  a  snoring,  whistling,  or  humming  sound  may  be  heard  over 
the  root  of  the  lung  between  the  scapula  and  the  vertebrae,  or  large  rattles 
may  be  audible.  A  thrill  may  sometimes  be  felt  with  the  hand  placed 
upon  the  surface  of  the  chest. 

One  clinical  peculiarity  of  the  obstruction  of  a  main  bronchus  caused  by 
a  foreign  body  is  that  it  is  far  more  sudden,  as  well  as  more  complete,  than 
that  due  to  any  other  cause.  Its  effects  may  be  supposed  to  approach  more 
closely  than  in  any  other  morbid  condition  likely  to  be  observed  in  man 
to  those  of  plugging  a  bronchus  by  wedges  of  laminaria,  as  i-ecorded  by 
Lichtheim  in  a  series  of  experiments  on  rabbits  ('  Arch.  f.  exp.  Pathologie,' 
vol.  x).  The  opposite  lung  in  these  experiments  became  distended,  and 
often  gave  way,  so  that  pneumothorax  resulted ;  and  even  when  this  did 
not  occur  the  animal  usually  died  within  twenty-four  hours.  What  proved 
that  the  rapidly  fatal  issue  depended  on  the  state  of  this  lung  and  not  the 
one  deprived  of  air,  was  that  death  did  not  follow  when  the  pleura  was  laid 
open  on  the  side  of  the  obstructed  bronchus.  A  bean  or  a  pea  is  capable 
of  swelling,  like  the  laminaria  plugs  used  by  Lichtheim,  although  more 
slowly ;  and  his  results  are  worth  bearing  in  mind,  because  in  the  failure  of 
all  attempts  to  extract  a  foreign  body  from  a  bronchus,  it  might  sometimes 
be  justifiable  to  admit  air  into  the  pleura;  even  if  the  operation  did  not 
prolong  life  it  might  gi-eatly  relieve  the  dyspnoea. 

Sequelce. — Every  form  of  disease  producing  obstruction  of  the  lower  air- 
passages  is  liable  to  be  followed  by  changes  in  the  mucous  membrane  below 
the  obstruction,  and  ultimately  in  the  pulmonary  tissue.  Thus  when  an 
aneurysm  has  pressed  upon  the  trachea,  or  upon  a  bronchus,  the  mucous 
membrane  is  often  seen  ulcerated,  and  some  of  the  cartilages  exposed  and 
partially  detached.  Stenosis  of  a  bronchus,  from  whatever  cause,  is  often 
followed  by  dilatation  of  its  branches  in  the  lung.  Purulent  fluid  is  apt  to 
accumulate  in  them,  and  the  result  is  foetid  bronchitis  or  gangrene.  A 
foreign  body  fixed  in  a  bronchus  often  sets  up  ulceration  and  sloughing  of 
the  part  of  the  tube  against  which  it  presses.  Sometimes  this  ends  in 
perforation  of  the  pleura,  with  pneumothorax,  and  the  foreign  body  may 
become  loosened  and  fall  into  the  serous  cavity.  Sometimes  it  leads  to 
septic  pneumonia,  which  may  spread  from  the  root  of  the  lung  far  into  its 
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substance.  The  occurrence  of  foetid  expectoration,  and  the  development  of 
the  physical  signs  of  hepatization  may  reveal  these  various  changes,  but 
in  some  cases  they  are  first  detected  at  the  autopsy.  Even  after  expulsion 
or  removal  of  the  foreign  body,  the  case  has  occasionally  ended  fatally  from 
the  secondary  lesion  in  the  lung. 

In  attempting  a  diagnosis  between  the  several  affections  that  may  cause 
obstruction  of  the  lower  air-passages,  it  is  worth  remembering  that  the  two 
diseases  in  the  course  of  which  stenosis  of  the  trachea  is  most  apt  to  occur 
without  other  symptoms  are  syphilis  and  aneurysm.  When  the  obstruction 
is  limited  to  a  bronchus,  especially  perhaps  on  the  left  side,  aneurysm  is 
still  the  most  probable  diagnosis ;  and  a  mediastinal  growth  is  more  likely 
than  a  syphilitic  stricture.  The  possible  presence  of  a  foreign  body  must 
never  be  forgotten,  even  if  the  symptoms  have  not  come  on  suddenly. 

The  duration  of  syphilitic  stenosis  of  the  trachea,  after  symptoms  have 
set  in,  ranges,  according  to  Gerhardt,  from  two  months  to  four  years.  That 
of  stenosis  from  compression  would  probably  be  found  confined  within  much 
narrower  limits.  Foreign  bodies  sometimes  remain  in  the  lower  air- 
passages  for  a  very  long  period — for  weeks  or  months — and  yet  are  after  all 
expectorated. 

As  to  the  treatment  of  the  various  affections  that  may  cause  stenosis  of 
the  trachea  or  of  the  bronchi,  there  is  little  to  be  said.  Whenever  there  is 
a  possibility  that  it  may  be  due  to  syphilis,  mercury  and  iodide  of  potassium 
should  be  actively  employed.  Unfortunately,  however,  the  cases  which  are 
usually  seen,  where  cicatricial  bands  and  ridges  have  already  been  formed, 
appear  not  to  be  amenable  to  anti-syphilitic  remedies. 

Gerhardt  relates,  in  vol.  ii  of  the  *  Deutsches  Archiv,'  the  case  of  a  man,  aged  thirty- 
six,  who  had  had  constitutional  symptoms  after  a  hard  chancre  eight  years  before,  and  who 
consulted  him  on  account  of  cough  with  scanty  muco-purulent  expectoration,  a  tickling 
sensation  behind  the  sternum,  a  little  alteration  of  voice,  and  slight  interference  with  the 
breathing.  These  symptoms  had  been  present  for  about  six  months.  The  patient  had  lost 
flesh,  and  his  face  was  somewhat  puffy  and  livid.  Nothing  could  be  discovered  with  the 
laryngoscope,  and  only  rales  behind  the  manubrium  with  the  stethoscope.  A  permanent 
cure  was  effected  by  full  doses  of  iodide  of  potassium  during  several  weeks. 

When  there  is  a  foreign  body  in  the  air-passages,  the  only  proper  course 
is  to  perform  tracheotomy  at  once.  Until  this  has  been  done,  it  is  not  safe 
to  place  the  patient  head  downwards  in  the  hope  of  expelling  the  obstruct- 
ing object ;  but  after  tracheotomy  this  may  succeed,  as  it  did  in  the  case 
of  Mr  Brunnel,  so  graphically  narrated  by  Watson.  The  same  consideration 
applies  to  the  use  of  an  emetic ;  for  the  body,  if  dislodged  from  its  position 
in  a  bronchus,  might  become  impacted  in  the  glottis  and  cause  suffocation. 

Mediastinal  Inflammation. — The  mediastinum  is  not  a  space  at  all, 
and  the  loose  connective  tissue  which  tills  the  irregular  series  of  subserous 
intervals  between  the  thoracic  viscera  is  not  an  anatomical  structure  in 
itself,  and  is  not  peculiar  to  the  thorax ;  but  answers  to  the  subserous  tissue 
of  the  parietal  pleura  and  the  subperitoneal  and  post-peritoneal  connective 
tissue  of  the  abdomen.  It  is  liable  to  two  kinds  of  inflammation — one 
acute  in  course,  suppurative  in  exudation,  and  septic  in  origin ;  the  other 
chronic  in  course,  interstitial  and  sometimes  hypertrophic  in  character,  and 
irritative  rather  than  decidedly  inflammatory  in  origin.  Both  arc  secon- 
dary ;  the  suppurative  to  streptococci  and  other  pyogenic  organisms,  the 
fibrous  to  some  primary  lesion  of  the  thoracic  walls  or  viscera. 

Mediastinal  siippuration  is  met  with  occasionally  in  the  form  of  one 
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or  more  circumscribed  abscesses  behind  the  sternmu  or  in  front  of  the 
vertebrae,  sometmies  encapsuled  in  dense  fibrous  tissue.  The  source  of  the 
suppuration  is  most  often  caries  of  the  sternum,  ribs,  or  vertebra,  sometimes 
infection  of  the  mediastinal  lymph-glands  by  general  pyaemia,  and  some- 
times extension  of  local  suppuration  by  a  fistulous  communication  from 
the  hver  or  kidney— a  suppurating  hydatid  or  actinomycosis,  or  a  tropical 
abscess  of  the  liver,  or  a  calculous  pyelitis,  or  extension  downwards  from 
the  cervical  fascia  (as  in  one  case  where  a  tracheotomy  wound  was  the  seat 
of  origin),  or  upwards  from  the  post-peritoneal  connective  tissue.  Again, 
It  may  be  secondary  to  emi^yema,  or  to  suppurative  pericarditis,  or  to 
abscess  of  the  thymus ;  or  it  may  be  of  a  sloughing  character,  as  when  it 
follows  perforation  by  an  oesophageal  cancer,  or  by  a  foreign  body  in  the 
gullet  or  windpipe. 

Lastly,  it  is  frequently  caseous  in  character,  and  forms  part  of  tuber- 
culous disease,  starting  in  the  sternum  or  mediastinal  lymph-glands. 

The  writer  had  many  years  ago  a  woman  about  fifty  years  old  under  his  care  in  Addi- 
son Ward.  She  suffered  Irom  tuberculous  disease  of  the  cervical  lymph-glands,  Crom  what 
might  be  called  tabes  meseutericn,  and  also  from  a  series  of  caseous  abscesses  behind 
the  sternum.  She  died  after  being  several  weeks  in  hospital,  and  at  the  autopsy,  while 
extensive  caseous  tubercle  of  the  thoracic  and  abdominal  lymph-glands  and  of  the  anterior 
mediastinum  was  found,  there  was  no  tuberculosis  of  the  lungs  or  other  viscera. 

Dr  Goodhart  described  two  cases  of  acute  mediastinal  suppuration  in  1877  ('  Path. 
Trans.,'  xxviii,  jj.  37). 

One  was  a  man  of  57,  a  patient  of  Sir  Samuel  AVilks.  There  was  a  history  of  a  severe 
blow  on  the  chest  a  few  days  before.  The  symptoms  were  marked  dyspnoea  and  local  pain 
and  tenderness  in  the  left  mammary  region.  He  died  the  day  after  admission  and  there 
was  found  double  pleurisy,  purulent  on  one  side,  plastic  on  the  other,  and  also  plastic 
pericarditis  with  purulent  infiltration  through  the  anterior  mediastinum. 

The  other  was  a  baker  set.  44.  For  some  montlis  be  Jiad  felt  solid  food  stop  in  its 
passage  to  the  stomach,  though  he  could  swallow  liquids  easily.  Beside  this  dysphagia, 
there  was  urgent  and  increasing  dyspnoea  without  evidence  of  disease  of  the  lungs  by 
auscultation,  nor  did  the  laryngoscope  explain  his  symptoms.  He  died  suffocated  on  the 
fifth  day  after  admission.  At  the  autopsy  there  was  acute  double  pleurisy  with  purulent 
infiltration  of  the  lymphatic  vessels  of  both  pleura  and  lung.  A  large  abscess  occupied  the 
bifurcation  of  the  trachea  and  surrounding  connective  tissue.  There  was  no  visible 
obstruction  of  the  gullet,  and  it  was  thought  that  the  dysphagia  was  due  to  reflex  spasm. 

In  the  24th  and  27th  volumes  of  the  same  '  Transactions,'  Dr  Moxon 
described  two  cases  of  acute  mediastinal  suppuration,  both  of  which  seemed 
to  be  of  plem-itic  origin.  The  pyrexia  in  these  and  in  Dr  Goodhart's  cases 
was  moderate — ^less  than  in  cases  of  pyaemia  or  phlegmonous  erysipelas ; 
the  dysiDnoea  was  severe,  but  not  paroxysmal. 

The  writer  once  collected  fourteen  cases  of  mediastinal  inflammation 
which  had  occurred  during  three  consecutive  years  at  Guy's  Hospital 
(1873-4-5).  Five  of  these  were  chronic,  two  jDurely  hypertrophic  and 
fibrous,  and  three  tuberculous,  probably  originating  in  the  mediastinal 
glands.  Two  acute  cases  secondary  to  pneumonia  showed  oedema  and  soften- 
ing of  the  tissues,  but  no  actual  suppuration.  Seven  others  were  acute 
and  purulent,  one  occurring  in  the  course  of  Bright's  disease,  four  spi-eading 
down  from  the  neck,  one  up  from  the  abdomen,  and  one  by  suppurative 
phlebitis  of  the  jugular  vein  from  caries  of  the  mastoid  process. 

Dr  Sidney  Phillips  published  a  remarkable  case  in  the  '  Med.-Chir. 
Transactions  '  for  1898,  in  which,  left  pleurisy  and  empyema  was  complicated 
by  secondary  inflammation  of  the  mediastinal  glands.  After  apparent  re- 
covery, death  at  last  ensued  by  reiDeated  haemorrhage  from  a  calcareous 
lymph-gland  opening  into  the  arch  of  the  aorta. 

Occasionally  an  acute  inflammation  in  the  mediastinvun  ends  in  gan- 
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..rene ;  this  appears  to  be  due  to  contamination  with  saprophytes  conveyed 
by  direct  communication  from  the  air-passages  or  the  oesophagus. 

The  chronic  interstitial  form  of  inflammation  may  start  from  a  carious  or 
tuberculous  abscess,  but  more  often  it  is  quite  free  from  suppuration  and 
bec^ins  by  extension  from  hypertrophic  pericarditis  or  thickening  of  the 
plem-a  after  pleurisy.  Occasionally  its  origin  is  explained  by  hndmg 
gummata  in  the  adjacent  lung,  or  periosteal  nodes  on  the  back  ot  the 
sternum.    Neither  the  acute  nor  this  chronic  form  of  disease  are  ever 

traumatic  in  origin.  ,  .    .  n  *  ^i. 

Lastly  it  may  form  part  of  a  chronic  hypertrophic  inflammation  oi  the 
^vhole  chest,  accompanying  pleurisy  and  pericarditis,  or,  in  some  cases, 
formincr  part  of  a  process  affecting  the  entire  coelom  or  mesoblastic  space  m 
the  thorax,  abdomen,  and  tunica  vaginalis,  such  as  has  been  described  m 
the  chapter  on  pleurisy  (vol.  i,  p.  1084).  In  such  cases  the  lungs,  heart, 
and  abdominal  viscera  cannot  be  removed  separately,  but  form  part  ^  a 
vast  fibrous  mass  which  binds  them  in  almost  inextricable  tinion.  The 
majority  of  these  cases  are  probably  tuberculous  in  origin,  but  certainly 
not  all. 

The  chronic  indurative  form  of  inflammation  was  described  m  connec- 
tion with  pericarditis  by  Wilks  in  1871  ("  Guy's  Hosp.  Reports,'  3rd  series, 
vol.  xvi,  p.  201),  more  fully  by  Kussmaul  in  1873,  and,  among  recent 
.authors,  by  Dr  Harris,  of  Manchester,  in  1895,  and  by  Dr  Frederick  Roberts 
in  'Allbutt's  System'  in  1899.  The  disease  is,  according  to  Dr  Harris's 
collection  of  twenty-two  cases,  more  common  in  men  than  in  Avomen ;  and 
it  is  not  unfrequent  in  children. 

Dr  Fowler  has  recorded  a  case  of  chronic  inflammation  of  the  medias- 
tinum complicating  aortic  aneurysm,  which  led  by  fibrous  contraction  to 
stenosis,  and  at  last  to  complete  obliteration  of  the  superior  cava. 

The  symjjtoms  of  mediastinal  inflammation  are  few  and  uncertain.  In 
the  suppurative  cases  the  temperature  is  irregularly  high,  as  in  other  septic 
cases.  Pain  is  sometimes  referred  to  the  back  of  the  sternum,  and  there 
may  be  tenderness  on  pressure  of  that  bone  or  of  a  rib  or  cartilage,  but 
more  often  pain  is  varying  in  seat  or  absent.  If  the  suppuration  points 
towards  the  neck  or  abdomen,  oedema,  swelling,  and  perhaps  fluctuation 
may  be  detected  over  the  manubrium  or  below  the  ensiform  cartilage. 

The  symptoms  of  chronic  interstitial  mediastinal  inflammation  are  also 
very  uncertain.  Most  characteristic  are  the  results  of  the  pressure  and 
contraction  of  the  new-formed  fibrous  tissue  upon  the  tubular  organs  pass- 
ing through  the  chest,  on  the  trachea  and  oesophagus  and  arteries,  and 
above  all  on  the  great  venous  trunks,  which  offer  scarcely  any  resistance  to 
the  strangulating  effects  of  the  surrounding  tissue.  According  to  Kussmaul, 
the  pulmonaiy  veins  frequently  suffer.  The  effect  is  to  obstruct  the 
passage  of  blood  through  the  internal  jugular  or  the  innominate  veins,  the 
superior  cava,  or  the  azygos  vein. 

When  this  is  the  case,  we  have  such  obvious  symptoms  as  oedema  of  the 
head  and  neck,  or  of  one  arm,  and  dilatation  of  the  anastomosing  veins  under 
the  skin.  Most  of  the  cases  we  meet  with  of  greatly  dilated  and  tortuous 
superficial  mammaiy  and  superficial  epigastric  veins  are  probably  due  to 
mediastinal  obstruction. 

Owing  to  the  resistance  offered  by  their  thicker  coats,  the  great  arteries 
are  very  seldom  constricted  under  these  conditions,  and  the  trachea  still 
more  seldom.    When  dyspnoea  is  present,  it  probably  depends  upon  thej 
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The  occurrence  of  the  pulsus  paradoxus  (i.  e.  of  the  radial  pulse  ceasing 
dunng  inspration)  auay  also  indicate  chronic  mediastinal  constri  ions  In 
one  case  ot  the  writer's,  Dr  Perez,  of  the  Canaxy  Islands,  dTre   ed  ^  atten 
tion  to  a  new  s:gn  afforded  by  listening  to  the  chest  whik  Te  patient  in^^^^^ 
moves  one  arm;  in  this  ease  the  creaking  sound  was  distinctlfaud^l? 

Mediastinal  New  GROWTHS.-These  intra-thoracic  tumours  differ  in  their 
tartmg-pomt  and  in  their  histology;  but  they  form  a  single  clinical  group 
and  produce  similar  effects  *  ^    ^iimi^di  group^ 

The  anatomical  starting-point  of  a  mediastinal  growth  is  often  difficult 
to  decide  at  an  autopsy,  when  it  has  generally  reached  a  great  size  and 
involved  various  tissues.  A  frequent  origin  is  from  the  bronchial  and 
other  lymph-glands,  especially  when  the  thoracic  affection  is  only  part  of 
Hodglans  disease  or  general  lympho-sarcoma,  or  when  it  is  secondarv  to  a. 
tumour  seated  in  some  other  part  of  the  body.  Some  of  the  glands  are 
nfiltrated  ^ath  the  new  growth,  while  others,  though  embedded  in  it,  retain 
their  natural  structure.  In  other  cases  the  origin  of  the  tumour  is  probablv 
the  thymust  or  the  mediastinal  connective  tissue  and  fat,  or  perhaps  the 
periosteum  of  the  sternum  or  vertebrae,  or  the  cartilages  of  the  ribs  or 
trachea. 

The  greater  number  of  mediastinal  tumours  are  made  up  of  small  round- 
cells,  and  are  classified  either  as  lymphoma  or  as  round-celled  sarcoma 
But  some  specimens  contain  a  large  proportion  of  spindle-cells,  others  con- 
sist of  little  but  fibrous  tissue,  and  some  have  been  described  as  havin^^  an 
alveolar  structure,  and  styled  either  alveolar  sarcoma,  or  carcinoma  '^An- 
other  group  of  mediastinal  tumours  consists  of  gummata  embedded  in  a- 
dense  fibrous  material.  Endothelioma  and  osteo-chondroma  have  also  been 
recorded.  Lastly,  some  have  been  dermoid  cysts,  containing  hair,  bone, 
and  occasionally  teeth,  beside  a  large  quantity  of  fat.| 

Symj^toms. —The  most  important  symptoms  of  mediastinal  tumours  de- 
pend on  their  relation  to  the  other  structures  in  the  thorax,  particularly 
the  great  systemic  veins  and  the  main  air-passages. 

Obstruction  of  the  great  veins—a.  symptom  almost  peculiar  to  medias^ 
tinal  inflammation  or  tmnour— either  affects  the  superior  cava,  or  one  or 
other  of  the  innominate  veins,  or  all  three.  In  one  case  a  growth  in  the- 
lower  part  of  the  thorax  reduced  the  orifice  of  the  inferior  vena  cava  to 
mere  slit,  through  which  the  finger  could  scarcely  be  passed.  As  we  shall 
see,  aortic  aneuiysms  occasionally,  but  only  occasionally,  compress  the- 
veins ;  and  almost  the  only  other  cases  in  which  the  flow  of  blood  through- 
the  superior  cava  is  retarded  or  prevented  are  certain  cases  of  heart  disea'se- 

*  In  his  valuable  inonocrrapli  on  Mediastinal  Tumours  (1892)  Dr  J.  L.  Steven  quotes  a. 
case  recorded  by  the  p^reat  Dr  Thomas  Willis  in  1679. 

t  Dr  Rolleston  has  lately  (1897)  published  a  remarkable  case  of  a  hypertrophies 
thymus,  causing?  death  by  compression  of  the  trachea,  in  a  boy  six  years  old  CPath 
Trans./  vol.  xlviii,  p.  200).  ■'J  v  * 

X  A  case  of  congenital  dermoid  cyst  was  recorded  by  Dr  Hale  White,  in  which  it  was 
adherent  to  the  pericardium  ('Path.  Trans.,'  vol.  xli,  p.  283). 
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in  which,  during  an  acute  attack  of  pericarditis,  there  has  been  inflam- 
mation of  the  mediastinum  with  thrombosis  of  one  or  both  of  the  inno- 
minate veins,  ending  in  obliteration  of  the  affected  vessels.  But  when 
there  is  a  mediastinal  new  growth,  venous  obstruction  is  a  very  frequent 
result.  Sometimes  the  growth  penetrates  the  coats  of  the  vena  cava,  and 
forms  a  soft  smooth  mass,  encroaching  on  its  lumen,  in  accordance  with 
Wilks'  rule,  that  malignant  growths  readily  invade  veins,  but  only  per- 
forate arteries  when  they  are  complicated  by  sloughing.  Sometimes  it  sur- 
rounds the  superior  cava  or  one  of  the  innominate  veins,  and  causes  extreme 
narrowing  or  even  obliteration  of  the  vessel.  In  either  case  there  may  be 
a  consecutive  thrombosis  of  the  jugular  and  other  tributary  veins. 

The  clinical  effects  of  these  lesions  are  sometimes  very  marked.  There 
may  be  great  oedema  of  the  arm  and  hand  on  one  side  or  on  both.  The 
neck  and  the  face  are  often  enormously  swollen  and  of  a  deep  red  colour, 
with  obvious  distension  of  the  veins.  When  the  obstruction  is  limited  to  the 
superior  cava,  a  collateral  channel  for  the  passage  of  the  blood  is  afforded 
by  the  azygos  vein ;  but  when  both  innominate  veins  are  blocked,  the  intra- 
thoracic vessels  can  do  little  towards  carrying  on  the  circulation,  which 
then  depends  chiefly  on  anastomoses  between  the  superficial  veins  of  the 
chest  and  back  with  those  of  the  lower  part  of  the  trunk.  The  consequence 
is  that  the  body  becomes  covered  with  dilated  and  tortuous  vessels,  and 
may  acquire  a  deep  purple  colour.  We  can  make  out  in  which  direction 
the  blood  flows,  for  when  one  of  the  veins  is  emptied  by  pressure  along  its 
course  it  fills  far  more  rapidly  from  above  downwards  than  from  below 
upwards ;  or,  by  passing  a  piece  of  string  roimd  the  chest,  we  may  see  at 
once  that  the  vessels  above  it  remain  full,  whereas  those  below  it  become 
empty.  In  many  cases,  however,  the  appearance  of  the  affected  parts  is 
in  itself  a  suflScient  indication ;  for  in  consequence  of  the  presence  of  valves 
in  their  interior,  large  and  obstructed  veins  become  far  more  tortuous 
when  the  blood-stream  runs  through  them  in  the  reverse,  than  when  it  is 
in  the  natural  direction.  Thus,  when  the  superior  cava  is  blocked,  the  veins 
may  be  zigzagged  and  varicose  all  over  the  chest  and  upper  part  of  the 
back,  whereas  those  over  the  lower  part  of  the  body  may  be  little  larger 
than  natural,  and  almost  straight.  If  there  is  obliteration  of  the  inferior 
cava,  on  the  other  hand,  the  effect  is  often  exactly  the  converse.  At  the 
end  of  Sir  Thomas  Watson's  sixty-third  lecture,  he  recorded  two  cases  in 
which  this  distinction  was  very  manifest. 

Obstruction  of  the  trachea  or  bronchi  is  another  effect  of  compression 
by  mediastinal  growths.  The  records  of  necropsies  at  Guy's  Hospital  con- 
tain very  few  cases  in  which  these  parts  were  found  untouched  by  the 
disease ;  but  it  is-  sometimes  noted  that  although  their  walls,  even  to  the 
mucous  membrane,  were  infiltrated,  there  was  yet  no  narrowing  of  their 
calibre. 

In  most  cases  the  gi-owth  extends  along  the  bronchi  into  the  pulmonary 
tissue.  Sometimes  it  fills  up  a  great  part  of  the  lung,  forming  large  masses 
in  its  interior,  and  even  reaching  its  surface.  This  pulmonary  invasion^ 
is  either  confined  to  one  side,  or  at  least  more  marked  on  one  side  tharb 
on  the  other.  Douglas  Powell  says  that  the  left  lung  is  more  often  invaded 
than  the  right,  but  among  twenty-six  cases  taken  from  the  records  of 
autopsies  at  Guy's  Hospital  the  numbers  on  each  side  are  nearly  equal. 

There  is  generally  more  or  less  dyspnoea  from  the  time  when  the  patient 
first  notices  that  anything  is  amiss  with  him.    Very  often  he  is  obliged  ta 
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sit  up,  even  at  night ;  sometimes  the  only  jDosition  in  which  he  can  sleep 
is  leaning  forwards,  or  lying  over  on  his  face.  The  breathing  is  generally 
quickened  to  twenty-four  or  thirty  in  the  minute. 

P ain  is  often  an  early  symptom,  and  occasionally,  though  not  as  a  rule, 
it  is  very  severe.  It  may  be  referred  either  to  the  side,  or  to  the  shoulder, 
or  to  the  front  of  the  chest.  Sir  Risdon  Bennett  speaks  of  it  as  sometimes 
sudden  and  transitory  on  physical  exertion  (Lumleian  Lectures  on  "  Intra- 
thoracic Growths,"  p.  179),  jDarticularly  when  the  patient  refers  to  the 
attack  as  his  earliest  symptom.  The  same  author  says,  with  reference  to 
the  later  symptoms,  "  the  amount  of  mere  pain  is  seldom  such  as  to  call 
for  the  use  of  any  large  quantity  of  opium,  but  the  distress  is  often  very 
great." 

Most  patients  have  more  or  less  cougli,  which  is  often  constant  and 
■distressing.  In  most  cases  it  is  "  ineffectual,"  giving  rise  to  little  or  no 
•expectoration ;  but  sometimes  a  viscid  mucus  is  brought  up,  and  occasionally 
this  contains  blood  so  intimately  mixed  with  it  as  to  give  the  appearance 
of  red  currant  jelly.  The  spitting  of  pure  blood  is  much  less  frequent,  but 
it  may  occur  at  the  very  commencement  of  the  clinical  history  of  the  case, 
•and  more  than  a  year  before  the  fatal  termination.  Profuse  haemoptysis  is 
seldom  observed,  but  Sir  William  Church  recorded  in  the  '  Patholooncal 
Transactions  '  (vol.  xix,  p.  64)  one  instance  in  which  four  pints  of  blood 
were  brought  up  immediately  before  death;  the  bleeding  probably  came 
from  broken-doAvn  lung  tissue  in  the  neighbourhood  of  the  growth,  rather 
than  from  the  growth  itself.  In  many  cases  there  is  no  haemoptysis  from 
first  to  last. 

Cachexia  is  by  no  means  a  constant  symptom.  The  patient  often  look> 
■well  long  after  he  comes  under  treatment,  and  even  at  the  last  there  is 
not  often  extreme  emaciation.  Pyrexia  is  generally  absent,  but  Risdon 
Bennett  relates  a  case  {loc.  cit.,  p.  121)  in  which  the  temperature  had 
varied  from  100°  to  101'4°,  but  in  which  Dr  Sutton,  who  made  the  autopsy, 
could  detect  no  appreciable  inflammatory  changes,  so  that  the  only  way  of 
accounting  for  the  febrile  disturbance  was  by  referring  it  to  the  active  cell- 
growth  that  had  been  going  on,  not  only  in  the  lungs,  but  also  in  other 
organs  of  the  body. 

Among  occasional  symptoms  of  mediastinal  tumours,  it  may  be  noted 
that  in  two  cases  of  intra-thoracic  dermoid  cysts  the  patient  expectorated 
hairs,  in  one  of  them  for  twelve  years,  before  death. 

It  may  be  that  no  symptoms  are  present  at  any  stage  of  the  case,  which 
is  cut  short  by  disease  of  some  other  part  of  the  body,  most  frequently  by 
a  similar  tumour  of  the  brain.  Of  this,  several  instances  have  occurred 
at  Guy's  Hospital,  and  they  show  how  little  dependence  can  be  placed  upon 
the  duration  of  pulmonary  symptoms  as  an  indication  for  prognosis. 

Physical  siffn.'^. — These  depend  on  the  size  of  the  mediastinal  tumour, 
and  the  degree  of  its  pressure  on  the  air-passages  and  the  lungs.  The  bulk 
is  sometimes  enormous  ;  in  one  case  recorded  by  Dr  Fagge,  the  solid  mass 
■weighed  ten  pounds,  and  in  another  the  length,  breadth,  and  tliickness,  were 
ten  inches,  seven  inches,  and  five  inches  respectively.  Such  tumours 
naturally  cause  enlargement  of  that  side  of  the  chest  which  they  principally 
occupy.  The  intercostal  spaces  may  be  widened,  and  the  movements  of  the 
ribs  much  impaired.  On  the  other  hand,  if  the  growth  leads  to  shrinking 
•of  the  lung,  the  measurements  may  be  less  than  those  of  the  opposite  side. 
In  some  cases  the  tumour  protrudes  above  the  clavicle,  so  as  to  be  felt  at 
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the  root  of  the  neck ;  in  others  it  bulges  through  one  or  more  of  the  inter- 
costal spaces.  It  may  lead  to  some  absorption  of  bone,  but  it  does  not 
.appear  as  a  rounded  swelling,  projecting  far  beyond  the  natural  level  of  the 
ribs,  as  aneurj^sm  does.  It  may,  however,  pulsate  more  or  less  forcibly 
without  true  expansion,  and  a  systolic  murmur  may  be  transmitted  through 
it  from  the  heart  or  the  aorta. 

As  may  be  supposed,  such  large  growths  as  these  cause  great  dulness  on 
percussion.  This  is  usually  most  marked  over  the  sternum,  and  for  a 
greater  or  less  distance  on  each  side  of  it.  But  it  may  extend  over  the 
whole  of  the  front  of  the  chest  on  one  side  up  to  the  clavicle,  or  it  may  be 
.apparent  only  over  one  scapula,  or  between  the  scapulae,  or  over  one  base. 
Occasionally  the  whole  of  one  half  of  the  chest  from  apex  to  base,  including 
the  axillary  region,  is  as  uniformly  dull  as  if  there  were  hydrothorax.  Not 
•only  is  the  percussion-sound  absolutely  toneless,  but  the  sense  of  resistance 
•to  the  finger  may.  be  extreme.  The  condition  may  therefore  be  exactly  like 
that  which  would  be  produced  by  liquid  effusion ;  and  as  a  matter  of  fact 
such  an  error  of  diagnosis  has  been  often  committed,  and  repeated  ex- 
^jloratory  punctures  have  been  made,  which  have  led  to  no  good  result. 
The  best  way  to  avoid  this  blunder  is  to  map  out  carefully  and  mark  with 
ink  or  an  aniline  pencil  the  area  of  dulness  in  all  directions,  when  it  will 
be  found  to  extend  beyond  the  bounds  of  pleural  effusion.  This  is  one  of 
the  cases  in  which  it  is  sometimes  useful  to  employ  auscultatory  percussion 
— i.  e.  for  an  assistant  to  percuss  the  chest  while  the  auscultator  listens  to 
•the  sound  conveyed  through  a  stethoscope. 

It  must,  however,  be  remembered,  that  when  a  thoracic  tumour  is 
present,  effusion  as  a  rule  follows,  and  sometimes  in  large  quantity.  Hence 
the  success  of  a  paracentesis  is  no  warrant  for  resting  satisfied  with  the 
diagnosis  of  pleurisy,  for  the  effusion  may  be  merely  a  complication  of  a 
far  more  grave  disease.  If  there  is  altered  blood  in  the  liquid,  giving  to  it 
•a  reddish  tint,  the  presence  of  a  tumour  is  almost  certain.  .But  in  some 
cases  of  mediastinal  tumour  the  pleural  effusion  is  straw-coloured,  and 
■exactly  like  that  of  ordinary  hydrothorax. 

It  must  also  be  borne  in  mind  that  there  are  cases,  especially  where  the 
growth  is  limited  to  the  root  of  the  lung,  in  which  percussion  yields  negative 
results. 

The  other  physical  signs  of  mediastinal  tumou,rs  are  very  uncertain. 
Tactile  vibration  is  sometimes  increased,  but  more  often  lessened  or  abol- 
ished. In  the  latter  case  the  disease  is  likely  to  be  mistaken  for  plem-al 
effusion.  There  may  be  more  or  less  loud  bronchial  breathing,  or  a  faint 
vesicular  murmur  may  be  audible  when  the  patient  inspires  deeply,  or  there 
may  be  absolute  silence.  Stridor  and  sibilant  rhonchi  are  frequently 
heard,  produced  by  narrowing  of  the  lower  air-passages  by  the  pressure  of 
a  tumour.  When  the  bronchial  tubes  are  invaded,  there  may  be  not  only 
bronchitis  but  secondary  bronchiectasis  produced,  and  this  may  cause 
rattles  and  the  other  signs  described  above  (vol.  i,  p.  1071). 

Effects  on  other  organs— In  many  cases  mediastinal  growths  invade  the 
pericardium,  generally  from  the  base  of  the  heart ;  and  may  spread  dowa- 
Avards  along  the  parietal  layer  or  in  the  walls  of  one  or  both  of  the  auricles. 
The  pericardial  sac  may  either  become  closed  by  adhesions,  or  distended 
with  liquid  effusion,  which  is  often  sanguineous  ;  or  inflammation  may  ensue, 
Avith  the  exudation  of  lymph  or  of  lymph  and  pus. 

Of  the  great  vessels,  the  vena  cava  superior  is  often  narrowed,  as  has 


156 


MEDIASTINAL  TUMOUKS 


already  been  stated,  and  the  main  divisions  of  the  pulmonary  artery  or  of 
the  pulmonary  veins  may  be  pressed  upon,  so  that  their  calibre  is  much 
reduced.  It  does  not  appear  that  these  cases  are  marked  by  more  intense- 
dyspnoea  than  others. 

_  The  heart  is  often  much  displaced  by  a  mediastinal  growth ;  generally 
It  IS  pushed  downwards  and  to  the  right  or  the  left;  but  sometimes,  when 
there  IS  shrinking  and  contraction  of  the  left  lung,  it  is  dragged  up  so  as  to 
be  felt  pulsating  not  far  below  the  clavicle.  Although  the  aorta  itself  re- 
sists the  pressure  of  the  gi-o^vth,  it  may  happen  that  some  of  its  branches 
are  more  or  less  narrowed,  causing  the  radial  pulse  to  be  weaker  and 
smaller  on  one  side  than  on  the  other. 

The  oesophagus  does  not  seem  to  be  often  occluded  by  mediastinal 
growths ;  at  least  in  the  reports  of  autopsies  at  Guy's  Hospital  there  are 
very  few  instances  in  which  this,  was  observed,  or  in  which  dysphagia  was- 
noted  among  the  symptoms.  One  patient  brought  up  liis  food  almost 
directly  after  attempting  to  swallow  it ;  and  at  the  autopsy  the  oesophagus 
was  found  pushed  aside,  but  not  invaded. 

In  some  rare  instances  a  mediastinal  malignant  growth  extends  into 
the  spinal  canal,  and  causes  paraplegia  by  compression  of  the  cord. 

One  curious  effect  of  a  mediastinal  growth  observed  many  years  ago 
in  Guy's  Hospital,  was  apparently  due  to  pressure  upon  vaso-motor  nerves. 
A  woman,  aged  twenty-six,  was  admitted,  in  the  summer  of  1866,  for  a 
defective  state  of  the  circulation  in  one  hand,  the  fingers  being  blue,  cold, 
shrunken,  and  also  very  painful  and  tender.  After  a  few  weeks  she  was 
discharged,  but  she  again  came  in  the  following  April,  and  died  some 
months  later.  At  the  autopsy  it  was  found  that  a  growth  infiltrated  the 
fibrous  tissue  in  front  of  the  spine,  and  involved  the  first  doi-sal  nerve. 

In  other  cases,  when  there  is  pressure  upon  the  sympathetic  on  one 
side  at  the  root  of  the  neck,  the  third  nerve  is  no  longer  antagonised,  and 
the  corresponding  pupil  is  smaller  than  the  opposite  one,  as  is  best  seeui 
when  but  little  light  reaches  the  eyes.  This  was  the  case  in  a  patient  of 
the  writer's  in  1898,  and,  like  the  inequality  of  the  pulses,  may  lead  to^ 
a  wrong  diagnosis  of  aneurysm.  In  three  cases  of  mediastinal  growth, 
Rossbach  observed  that  both  pupils  dilated  regularly  with  each  inspiration ; 
in  two  of  these  cases,  in  which  there  was  a  swelling  above  the  clavicle, 
pressure  upon  this  tumour  caused  the  pupils  to  become  widely  dilated,, 
while  the  frequency  of  the  pulse  was  also  altered,  being  retarded  in  one- 
instance  and  quickened  in  the  other. 

Diagnosis  of  mediastinal  tumours. — As  in  other  instances,  the  recogni- 
tion of  this  group  of  diseases  must  be  based,  not  upon  supposed  pathogno- 
monic signs  or  symptoms,  but  on  careful  weighing  of  the  probabilities  of' 
each  case  in  the  light  of  jDathology  and  experience.  Thus  we  must  re- 
member that  acute  mediastinal  inflammation  goes  with  local  or  general' 
sepsis,  and  that  the  chronic  form  must  be  distinguished  from  the  pleurisy^ 
or  pericarditis  with  which  it  is  often  associated.  We  must  think  of  new 
growths  and  enlarged  lymiDh-glands  in  cases  of  pleuritic  effusion  and  of 
thickened  pleura,  in  cases  of  tuberculosis,  of  Hodgkin's  disease,  of  cirrhosis- 
of  the  lung,  of  bronchiectasis,  of  pericarditis,  of  syphilis,  and  of  Bright's 
disease.  The  distinction  between  intra-thoracic  tumours  and  aortic 
aneurysms  will  be  considered  again  under  the  latter  head ;  but  it  may  here 
be  noted  that  a  younger  age,  the  female  sex,  the  presence  of  pyrexia,  the 
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Absence  of  syphilis,  and  above  all  the  presence  of  pleural  effusion  or  enlarged 
lymph-glands,  are  in  favour  of  tumour  and  against  aneurysm. 

Of  the  secondary  affections,  the  most  important  are  enlargement  of  the 
lymph-glands,  particularly  in  the  posterior  triangle  and  in  the  axilla,  bronchi- 
ectasis, and  secondary  hydrothorax  or  more  active  pleuritic  effusion — ^which 
must  be  carefully  looked  for,  or  it  may  be  easily  overlooked. 

The  physical  signs  of  a  mediastinal  tumour  are  not  very  distinctive,  and 
care  is  needed  to  distinguish  it  from  pericardial  effusion,  from  aneurysm, 
and  from  the  chronic  hypertrophic  or  acute  suppurating  forms  of  inflamma- 
tion in  this  region. 

Dulness  on  percussion  over  the  upper  or  lower  parts  of  the  sternum, 
extending  laterally  to  the  cardiac  dulness  on  the  left  and  the  hepatic  dul- 
ness on  the  right  and  downwards,  is  accompanied  by  absence  of  breath- 
sounds,  and  damping  or  obliteration  of  cardiac  sounds  over  the  same  area. 
Vocal  resonance  also  is  abolished  where  the  dulness  encroaches  on  the  left 
lung.  Auscultatory  signs  are  usually  less  marked ;  most  often  there  is  in 
the  dull  region  mere  loss  of  those  normally  heard ;  but  occasionally  bron- 
chial breathing  may  be  detected.  If  a  tumour  or  enlarged  gland  is  com- 
pressing the  trachea  or  one  of  the  main  bronchi,  marked  tubular  or  amphoric 
breathing  may  be  heard  over  the  sternum  or  between  the  scapulaei;  if  the 
aorta  or  one  of  its  primary  branches  is  involved,  a  systolic  murmur  is 
produced  and  conducted  to  the  surface  by  the  arterial  tunics  from  just 
beyond  the  point  of  compression,  i.  e.  it  will  be  audible  in  the  neck  beneath 
the  right  clavicle,  or  in  the  back  opposite  the  third  to  the  fifth  dorsal  spine. 

Pressure  on  the  cava  or  azygos  veins  does  not  give  rise  to  murmurs ; 
but  the  most  characteristic,  perhaps,  of  the  signs  of  mediastinal  tumour  is 
cedema  of  the  face,  of  one  arm,  or  of  the  lower  limbs,  without  renal  or 
cardiac  dropsy;  or  in  the  more  chronic  cases  the  caput  Medusce  formed  by 
tortuous  and  dilated  veins  over  the  chest  and  abdomen  (p.  152).  The 
tumour  may  cause  caries  of  the  sternum,  ribs,  or  vertebrae,  stenosis  of  the 
trachea  and  bronchi  or  the  great  veins,  displacement  of  the  heart  or  the 
aorta,  and  occasionally  paralysis  of  the  sympathetic  trunk  or  the  recurrent 
laryngeal  branch  of  the  vagus. 

In  the  most  chronic  cases  also,  as  in  clironic  inflammation  of  the  same 
region,  the  fingers  are  often  clubbed  and  the  finger-nails  convex  and  in- 
curved.   Cyanosis  is  another  diagnostic  sign  of  value. 

Cough  and  dyspnoea  seem  to  be  the  most  constant  symptoms,  and 
pleurisy  the  most  frequent  complication.  Haemoptysis  is  less  common,  and 
when  present,  is  seldom  profuse. 

Mtiology. — ^With  regard  to  the  causes  of  mediastinal  growths  very  little 
is  known.  In  a  few  recorded  instances  they  have  been  attributed  to  in- 
juries, such  as  blows  upon  the  sternum ;  but  it  may  well  be  doubted 
whether  this  is  more  than  a  coincidence. 

In  a  remarkable  paper  by  Hesse  in  the  '  Archiv  der  Heilkunde '  for 
1878,  it  was  stated  that  in  the  mines  of  the  Schneeberg  75  per  cent,  of 
all  the  miners — from  twenty-one  to  twenty-four  each  year — die,  generally 
about  the  age  of  forty,  from  "  cancer  of  the  lungs,"  spreading  from  the 
root.*  Microscopically  examined,  the  growth  proved  to  be  a  lympho- 
sarcoma. One  can  only  suppose  that  there  was  a  tendency  inherited  and 
transmitted  from  generation  to  generation,  for  the  miners  of  the  Schnee- 

*  Notliinp  in  the  minerals  worked  (bisiiintli,  cobalt,  and  nickel,  with  some  arsenic  and 
sulphur)  nor  in  the  miners'  surroundings  appeared  to  explain  this  mortality. 
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berg  ai-e  for  the  most  part  sons  of  former  miners.    Walshe  mentions  the 
cases  of  two  brothers  who  were  each  affected  with  intra-thoracic  growths 
and  a  parallel  instance  will  presently  be  mentioned;  but  certainly  most 
cases  of  malignant  disease  of  the  lungs  and  thorax,  as  seen  in  England,  are 
not  hereditary. 

It  is  believed  that  more  men  than  women  die  of  mediastinal  growths, 
and  this  was  confirmed  by  thirty-three  cases  collected  from  the  post- 
viortem  records  of  Guy's  Hospital  by  Dr  Fagge,  in  which  the  proportion 
was  more  than  two  to  one.  As  regards  age,  the  numbers  for  each  decen- 
nial period  from  twenty  to  sixty  were  almost  exactly  the  same.  It  is  gene- 
rally stated  that  the  disease  is  more  frequent  in  persons  between  twentr 
and  forty  than  in  those  who  are  older.  A  few  cases  have  been  observed  in 
children.  In  eleven  unpublished  cases  under  the  writer's  care  in  which 
an  autopsy  was  obtained,  there  were  8  men  to  3  women :  1  was  a  boy  of 
twelve,  4  between  thirty  and  forty,  2  between  forty  and  fifty,  2  between 
fifty  and  sixty,  and  1  sixty-nine. 

Prognosis. — In  cases  of  mediastinal  tumour  the  forecast  is  always  very 
grave.  If  recovery  should  take  place,  one  would  suppose  that  a  mistake 
had  been  made,  and  that  the  disease  had  really  been  chronic  inflammation 
of  the  mediastinum,  or  syphilitic  thickening  of  the  lung  or  pleura.  But 
the  following  case  goes  some  way  towards  establishing  a  different  conclusion. 

A  man  named  John  Bullions  was  admitted  into  Guy's  Hospital  under  Dr  Habershon 
on  February  1st,  1867,  with  loss  of  voice,  stridulous  breathing,  great  swelling  of  the  neck,, 
oedema  of  the  chest,  and  fulness  of  tlie  veins.  There  was  also  slisjht  deficiency  of 
resonance  on  percussion  over  the  right  apex  and  over  the  root  of  the  right  lung  behind. 
Under  the  administration  of  iodide  of  potassium  he  rapidly  improved,  and  left  the  hospital 
on  March  2nd,  after  which  he  returned  to  work.  But  on  May  22nd  he  was  readmitted 
with  what  was  apparently  an  attack  of  erysipehis  of  the  face  and  neck.  This  also- 
quickly  subsided,  and  from  that  time  we  lost  sight  of  him.  However,  in  1871  another 
man,  named  Thomas  Bullions,  aged  nineteen,  came  into  the  hospital  and  died  of  a 
mediastinal  new  growth,  as  was  proved  by  tlie  autopsy.  Struck  by  his  peculiar  name,  we 
inquired  and  found  that  the  former  patient  was  his  elder  brother,  and  was  then  in  good 
health,  though  still  rather  short  of  breath.  Were  both  cases  of  the  same  nature,  like  those 
of  the  Schneeberg  miners,  and  of  the  two  brothers  recorded  by  Walshe,  or  were  they 
different  ? 

In  nine  cases  the  duration  of  the  symptoms  varied  from  two  and  a  half 
to  eleven  months.  The  extremes  in  each  direction  are  probably  afforded  by 
two  cases  cited  by  Hertz,  in  '  Ziemssen's  Handbuch : '  one  which  proved 
fatal  in  a  week  from  the  first  appearance  of  symptoms ;  the  other  in  which 
life  was  prolonged  for  at  least  seven  years. 

In  the  treatment  of  this  disease  a  faint  hope  of  cure  is  afforded  by  the 
administration  of  iodide  of  potassium,  mercury,  or  arsenic.  When  there  is 
great  venous  obstmction,  marked  relief  is  often  afforded  hj  venesection, 
cui^ping,  or  leeches.  To  ease  pain  recourse  may  be  had  to  blisters  or  bella- 
donna, and  also  to  various  internal  anodynes ;  for  the  cough,  Risdon 
Bennett  recommended  antimony  in  small  doses,  with  a  sedative. 

Malignant  Disease  of  the  Lungs. — We  have  seen  in  other  cases,  and 
shall  see  again,  that  it  is  a  mistake  to  suppose  that  the  same  diseases  affect 
all  the  organs  and  tissues  of  the  body  indiscriminately. 

Even  a  common  cause,  such  as  the  contagium  of  scarlatina,  produces 
very  different  results  upon  the  skin,  the  throat,  and  the  kidneys.  Even 
tubercle  causes  very  dissimilar  effects,  as  seen  in  the  lungs,  the  lymph- 
glands,  the  skin,  the  bones,  and  the  adrenals.    Moreover,  while  each  organ 
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and  tissue  impresses  its  own  character  on  the  results  of  a  common  cause 
traumatic,  degenerative,  or  infective — there  are  some  diseases  to  which 
certain  parts  of  the  body  are  prone,  and  to  which  others  are  rebellious  or- 
even  immune. 

It  was  natural  when  morbid  anatomy  was  first  systematically  studied  by 
Laennec,  Cruveilhier,  and  the  other  masters  of  the  French  school,  and. 
jifterwards  by  Rokitansky  in  Vienna,  that  diseases  should  be  described  as 
certain  morbid  changes  observed  in  each  of  the  several  organs.  Thus  we- 
find  in  the  great  work  of  the  German  pathologist,  hypertrophy  and  atrophy,, 
degenerations,  inflammation,  suppuration,  and  the  several  varieties  of 
malignant  disease  appearing  in  identical  order  in  the  successive  chapters.. 
But  many  of  the  compartments  thus  provided  are  now  known  to  be  empty.. 
There  is  no  primary  "  idiopathic  "  inflammation  of  the  brain,  no  fatty  de- 
generation of  the  lungs,  no  hypertrophy  of  the  testis,  no  cancer  of  muscles. 
And  even  acute  inflammation  or  tubercle  or  carcinoma  is  so  dift'erent  a  thing 
Avhen  it  affects  the  lungs  and  the  spinal  cord,  the  intestines  and  the 
meninges,  the  mammae  and  the  tongue,  that  we  cannot  but  regard  the 
organ  affected  as  at  least  of  equal  importance  with  the  "  disease." 

In  all  treatises  on  morbid  anatomy,  a  section  on  cancer  appears  in  the 
chapter  on  diseases  of  the  lung;  and  in  clinical  works  there  has  been  a 
tendency  to  describe  the  symptoms  of  cancer  of  the  lung,  not  so  much  by 
imprejudiced  observation  as  by  combining  the  well-known  characters  of  . 
carcinoma  as  it  aft'ects  the  mammae  or  the  uterus,  with  the  Avell-known^ 
symptoms  of  bronchitis,  pneumonia,  and  phthisis. 

It  is,  however,  certain  that  malignant  disease  of  the  lung  is  rarely  met. 
with,  and  that  the  great  majority  of  cases  are  secondary,  consisting  of  inva- 
sion of  both  lungs  by  numberless  nodules,  which  have  been  transported  to. 
the  pulmonary  capillaries  from  a  primary  cancer  of  the  breast  or  stomach 
or  rectum.  These  cases  have  no  special  symptoms;  the  infection  of  the 
lung  only  occurs  towards  the  end  of  the  pathological  scene,  and  only  hastens, 
the  inevitable  result.  Such  disseminated  pulmonary  cancer  may  be  com- 
pared with  secondary  pyaemic  abscesses  of  the  lung — of  much  pathological 
interest,  but  small  clinical  importance. 

The  primary  cases  are  almost  confined  to  Sarcoma,  and  even  these 
seldom  take  their  origin  in  the  pulmonary  tissue — they  begin  for  the  most 
part  in  the  mediastinal  lymph-glands  or  thymus,  or  in  the  bony  walls  of 
the  thorax. 

So  also  the  symptoms  of  malignant  disease  of  the  lungs  are  neither  con- 
stant nor  characteristic.  Very  rarely  is  there  severe  local  pain,  extensive 
destruction  of  tissue,  haemorrhage,  foul  sputa,  or  discharge  of  any  distinctive- 
histological  elements. 

Hence  the  clinical  alliance  of  pulmonary,  and  other  intra-thoracic 
tumours  is  more  close  with  saccular  aneurysm  than  with  cancer  of  the  testis 
or  liver. 

The  mode  of  death  varies.  In  several  cases  pneumonia  of  the  unaffected 
kmg  has  ended  the  disease ;  in  some  others  gangrene ;  and  in  one  case  of 
the  writer's,  the  immediate  cause  of  death  was  acute  and  severe  oedema  of 
the  glottis,  or  rather  of  the  false  vocal  cords  and  arytaeno-epiglottidean 
folds  of  the  larynx.  In  one  case  the  aorta  was  perforated  (Dr  Hale  White, 
'  Path.  Trans.,'  May,  1893)  ;  in  another  (Dr  Taylor,  '  Guy's  Hosp.  Rep.,' 
1892,  xxxiv,  p.  1.30)  the  malignant  growth  suppurated,  and  thus  the  case 
closely  simulated  empyema. 
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The  following  is  a  case  of  primary  growth  of  the  lung  which  came  under 
■the  writer  s  care. 

George  P-,  cefc  57,  was  admitted  into  Philip  Ward  June  14th,  1898.  "  He  lias  suffered 
from  a  w.nter  cough  for  several  .years,  but  only  four  months  ago  began  to  uffer  f ro  n 
•o  hL"conH  \  T'"%--  *ollo-ed  by  pain  in  the  chest'^and  marked   gJn  vZ 

Tost  about  twe^^^^^^^  ^'f        r  I"'*''^  '«°"ths  he  has 

lost  about  twenty  pounds.    He  has  only  occasionally  brought  up  a  speck  of  dark  blood 

were  atenT""'""'"^'  'P"'^'  ^''""^  ^^"^         ''''''  uditon'.'  'kL^L  bacuS 

urin?'norZl  ""^f"''^  V?'"  P"«^^  ^l^ile  at  rest.  The  legs  were  swollen,  the  heart  and 
S  dpfiTn;^  f      p'^^  '!^'  ?^        ""^'"'^  '''''''^y  'I"!!  throughout, 

towardsiw  r  Tf  \f  ^""^  hypertrophied,  with  displacement  of  the  heart 

dn  Proif        ^  l\  rr  ^"'""^^         ^''"^  ^''g^'*^  '^"^^      «ne  P0i"t  in  the  second 

'intercostal  space  there  was  tubular  breathing  and  pectoriloquy.  There  was  no  diminution  of 
tactile  vocal  fremitus  over  the  right  side.  Breath-soun.is  on  the  left  side  of  normal 
quality  but  exaggerated,  with  occasional  stridor  heard  on  both  sides,  but  probably  produced 
on  tne  right.  The  hver  was  enlarged,  probably  from  passive  congestion,  the  iugular 
Terns  were  distended  and  pulsated  with  the  heart.  The  urine  was  healthy.  The  right  side 
ot  the  chest  had  been  punctured  before  admission  with  negative  result.  The  rectum  and 
tne  larynx  were  examined  and  found  free  from  disease. 

+V.  ^^^^  ''''^  '''^^^  solidified,  with  no  pleural  effusion,  and 

that  the  case  was  not  one  of  either  phthisis  or  aneurysm.  The  diagnosis  appeared  to  lie 
•Between  cirrhosis,  with  thickened  pleura  and  bronchiectasis,  and  primary  new  growth  The 
short  duration  of  the  illness,  the  character  of  tlie  sputa,  and  absence  of  more  significant 
pl.thisical  signs  were  against  the  former  view,  the  absence  of  glandular  enlargement  against 
•the  latter.  A  small  tumour  on  the  back  below  the  left  scapula  looked  like  a  sebaceous 
•cyst,  but  it  had  no  sign  of  a  duct,  and  had  dilated  venules,  so  that  Dr.  Bitt,  who  had  sent 
in  the  man  from  the  out-patient  room,  justly  regarded  the  presence  of  this  little  tumour  as 
strong  evidence  in  favour  of  the  disease  of  the  right  lung  being  malignant.  The  diagnosis 
arrived  at  was  primary  intra-thoracic  growth,  probably  sarcoma  affecting  the  right  lung. 

There  was  some  improvement  of  the  symptoms  for  a  time,  but  the  patient  continued  to 
lose  tiesh,  and  his  breath  was  sometimes  very  bad  at  night.  On  June  28th  he  was  suddenly 
attacked  with  severe  dyspnoea;  he  was  bled  and  oxygen  was  inhaled,  but  he  died  in 
about  a  quarter  of  an  hour,  the  heart  continuing  to  beat  for  a  short  time  after  respiration 
ceased. 

Fost  mortem  a  large  tumour  was  found  pressing  on  the  right  bronchus.  It  grew 
±TOm  the  root  of  the  lung,  projected  into  the  pericardium,  and  invaded  the  greater  part  oF 
the  right  lung.  The  pleura  was  everywhere  adherent,  the  tubes  dilated  in  the  upper  lobe, 
the  new  growth  caseous  and  softening  in  places.  The  mediastinal  glands  were  involved,  as 
also  those  of  the  mesentery,  and  there  was  one  secondary  nodule  in  the  lelt  kidney.  The 
liver  showed  a  nutmeg  appearance  on  section,  and  weighed  77  oz.,  but  was  otherwise 
anaffected.    The  heart  weighed  12  oz.,  and  the  right  side  was  somewhat  enlarged." 

The  patient  often,  up  to  the  time  of  his  death,  shows  no  indication  of 
•more  than  general  cachexia,  but  at  the  autopsy  the  lungs  are  found  full  of 
nodules  of  new  growth.  Sometimes  cough,  dyspnoea,  or,  in  exceptional 
cases,  haemoptysis  draws  attention  to  the  state  of  the  lungs ;  and  physical 
■signs  of  a  tumour  are  discovered,  and  perhaps  of  effusion  on  one  or  both 
«ides. 

Such  pulmonary  growths  are,  however,  almost  always  secondary.  The 
lungs  are  the  most  natural  seat  for  all  forms  of  secondary  growth  when  in- 
fection takes  place  by  the  blood-current,  except  when  the  primary  tumour 
lies  within  the  area  of  the  portal  system  of  vessels,  or  when  infection  is 
through  the  lymphatics,  or  by  direct  extension,  as  from  the  mamma. 

In  most  cases  of  pulmonary  cancer,  the  breast  or  the  stomach  or  some 
lother  part  is  known  to  be  the  seat  of  malignant  disease.  But,  as  sometimes 
happens  in  the  case  of  the  liver  and  of  the  brain,  a  patient  may  die  with 
symptoms  of  cancer  in  the  lungs,  and  it  is  discovered  for  the  first  time  at 
the  autopsy  that  this  was  secondary  to  some  primary  growth  in  a  distant 
•organ.  Thus  a  young  man  once  came  into  Guy's  Hospital  under  Dr 
Trederick  Taylor  with  what  appeared  to  be  acute  bronchitis,  and  died  in  a 
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Jew  days.  At  the  autopsy  it  was  found  that  the  lungs  were  full  of  sarco- 
matous masses,  secondary  to  a  like  affection  of  the  testis.  Multiple  melano- 
■tic  sarcoma  of  the  lung  is  occasionally  met  with ;  in  one  case  it  was  secon- 
dary to  a  pigmented  mole  of  the  skin  (Guy's  Museum,  No.  334),  in  another 
to  primary  growth  in  the  eyeball  (ibid.,  No.  335). 

A  remarkable  case  of  multiple  sarcoma  of  the  luugs,  chiefly  affecting  the  surface,  but 
not  causing  pleurisy,  occurred  in  a  woman  aged  sixty-four,  who  died  in  Miriam  Ward, 
November  29th,  1886.    There  were  malignant  growths  in  the  vertebrae,  liver,  and  kidney, 

:and  a  mass  of  diseased  glands  in  tlie  neck.  These  were  taken  for  tuberculous  glands,  and 
the  pulmonary  symptoms  ascribed  to  phthisis  by  the  writer,  under  whose  care  she  was  for 
11  day  before  her  deatli :  there  wns  considerable  caseation  of  the  bronchial  lynipli-glands ; 
but  the  true  nature  of  the  case  was  chronic  lympho-sarcoma,  lasting  at  least  eighteen 
months,  and  then  becoming  generalised.    One  point  worthy  of  note  was  a  rise  of  tempera- 

-ture  from  99°  to  105-8=  E. 

Primary  growths  in  the  lung  are  among  pathological  curiosities,  and 
■even  less  can  be  said  about  them  than  about  secondary  growths.  Cases  in 
which  there  is  only  a  single  mass  of  considerable  size  have  often  been 
described  as  examples  of  primary,  malignant  tumour  in  the  organ,  but  even 
"these  may  have  started  from  the  cartilaginous  rings  of  the  bronchi  or  from 
the  perichondrium.  The  origin  and  pathology  of  the  remarkable  cases 
recorded  under  the  name  of  disseminated  or  miliary  cancer  of  the  lungs  is 
•obscure ;  they  look  far  more  like  a  secondary  than  a  primary  lesion. 

One  such  was  brought  by  Dr  Fagge  before  the  Pathological  Society  in  1866.  The 
patient  wiis  a  man  aged  fifty,  who  died  of  an  illness  of  two  or  three  months'  duration,  but 
•only  two  days  after  being  admitted  into  hospital,  with  what  appeared  to  be  capillary  bron- 
chitis complicated  with  some  pneumonia.  At  the  autopsy  the  lungs  were  found  full  of 
Tound  bodies  like  tubercles,  but  larger  (some  as  large  as  hemp-seeds),  and  of  a  shining 
white  appearance.  The  only  growths  discovered  elsewhere  were  a  few  (apparently  also 
■secondary)  in  the  heart  and  in  the  liver  (Guy's  Hosp.  Museum,  No.  324). 

A  still  more  remarkable  form  of  pulmonary  cancer  occurred  in  1870. 

A  man  aged  thirty-six  died  in  Guy's  Hospital  after  two  and  a  half  months'  illness,  which 
was  attributed  to  dauip  and  cold,  and  which  appeared  clinically  to  have  been  pneumonia  of 
the  right  lung,  accompanied  with  much  effusion  into  the  pleura.  At  the  autopsy  the  lung 
was  found  much  enlarged,  nearly  white  in  colour,  but  somewhat  mottled,  smooth,  a^nd 
shining  in  appearance,  soft  and  cushiony  to  the  feel,  so  that  one  might  have  imagined  it 
to  be  generally  emphysematous  but  for  the  fact  that  it  was  absolutely  airless,  every  part 
of  it  sinking  instantly  when  put  into  water.  At  the  root  of  the  lung  there  was  obvious 
new  growth,  which  probably  was  seated  in  the  glands,  but  -vvhich  had  also  involved  the 
superior  vena  cava,  and  narrowed  it  considerably.  Unfortunately  the  lung  was  thrown 
away  before  any  microscopical  examination  of  it  wus  made,  but  probably  it  was  an 
example  of  primary  diffused  carcinoma  of  the  lung,  such  as  described  by  Hertz  as 
"bearing  a  striking  resemblance  to  grey  hepatisation." 

In  a  patient  of  Dr  Frederick  Taylor's  (a  man  of  forty-three),  the  primary 
disease  was  an  epithelioma  (or  squamous-celled  corneous  cancer),  and  it 
began  in  the  mucous  membrane  of  the  bronchus  ('  Guy's  Hosp.  Kep.,'  xxxiv, 
p.  130).  Another  case  of  primary  squamous  epithelioma  of  the  lung  is 
described  by  Dr  Pitt  in  the  '  Museum  Catalogue  '  (No.  323).  The  patient 
was  a  man  of  sixty-eight. 

Pulmonary  embnlwm. — The  most  common  example  of  this  terrible  event 
occurs  in  puerperal  cases,  when  the  natural  coagulation  in  the  uterine  veins 
and  sinuses  gives  occasion  for  a  clot  to  be  accidentally  dislodged.  But  this 
is  more  likely  to  happen  when  septic  absorption  from  the  parturient  tract 
has  caused  more  extensive  coagulation  in  the  iliac  and  femoral  veins.  It  is 
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usually  a  fortnight  or  three  weeks  after  delivery,  on  the  patient's  rising 
from  bed,  that  a  jjortion  of  the  fibrinous  clot  becomes  detached,  passes 
through  the  right  auricle  and  ventricle  into  the  pulmonary  artery,  and 
causes  almost  instant  death.  If  the  clot  should  be  smaller,  and  plug  only 
one  pulmonary  artery  or  a  branch,  terrible  dyspnoea  comes  on,  and  death 
ensues  in  a  few  minutes ;  or  the  patient  may  recover  for  a  time  and  die  in 
a  second  or  a  third  recurrent  attack.  In  other  cases  the  detached  portions, 
are  still  smaller,  and  not  being  large  enough  to  close  the  trunk  of  the  vessel, 
stick  in  some  of  the  branches,  and  there  produce  further  coagulation.  This, 
proceeds  until  the  whole  lung  is  blocked,  and  death  follows  in  a  few  days. 
In  some  cases,  however,  the  patient  recovers. 

Such  instances  of  slow  coagulation  in  the  lungs  with  lingering  symptoms- 
are  much  less  frequent  than  those  of  sudden  death  from  pulmonaiy  em- 
bolism. The  two  following  cases  were  of  the  former  kind,  and  occurred  in. 
men. 

A  medical  man,  fifty  years  of  age,  was  seized  on  the  3rd  of  March  with  difficulty  of 
breathing,  and  on  the  following  day  was  examined  by  Dr  Wilks.  Tlie  patient  was  pant- 
ing and  breathless,  the  respiration  was  very  quick,  and  on  the  sliglitest  exertion  it  almost 
ceased,  as  happened  more  than  once  when  he  attempted  to  get  out  of  bed.  On  examination 
of  the  chest  nothing  abnormal  could  be  discovered  ;  the  sounds  of  the  heart  were  healthy, 
its  action  quiet,  and  the  pulse  was  80.  The  patient  had  no  difficulty  in  taking  a  full 
breath;  indeed,  he  felt,  he  said,  as  if  he  must  breathe  too  much.  A  suspicion  of  embolism 
caused  an  examination  of  the  whole  body,  when  phlebitis  of  one  leg  was  found,  the  result 
of  an  injury  six  months  ago.  A  month  before,  he  was  seized  with  shortness  of  breath, 
which  passed  off  after  a  few  hours.  Dr  Wilks  concluded  from  this  that  he  had  embolism- 
of  the  pulmonary  artery.  On  March  7th  he  was  worse,  and  was  beginning  to  spit  up- 
tenacious,  rusty,  and  bloody  mucus.  On  Mnrch  8th  he  was  dying,  gasping  for  breath  and 
with  great  lividity  of  the  extremities,  but  the  heart  was  regular  and  there  was  no  bruit. 
The  autopsy  showed  embolism  of  both  branches  of  the  pulmonary  artery.  In  the  left  was 
a  large  clot,  tolerably  recent,  and  in  the  right  an  older  one  adherent  to  the  walls  of  the 
vessel.  There  was  also  pneumonic  consolidation  in  portions  of  both  lungs.  The  right 
femoral  vein  contained  a  thrombus  of  exactly  like  that  found  in  the  pulmonary  artery. 

A  young  man,  an  officer  in  the  army,  was  operated  on  for  varicocele;  he  rapidly  re- 
covered from  the  operation,  and  had  left  his  bed,  but  had  not  gone  out  of  the  house. 
During  conversation  one  evening,  February  9th,  a  fortnight  after  the  operation,  he  sud- 
denly called  out,  fell  back,  and  gasped  for  breath.  It  was  thought  he  was  dying. 
Dr  Fagge  saw  him  soon  afterwards  and  found  him  cold,  pulseless,  and  breathing  heavily. 
Ahout  an  hour  afterwards  he  spoke ;  he  was  very  pale,  and  the  respiration  was  sighing,  but 
his  pulse  was  just  perceptible.  On  the  following  morning  he  had  rallied,  his  skin  was 
warm,  the  breathing  tranquil,  and  the  pulse  100.  February  11th. — Some  oppression  of 
breathing;  temperature  normal.  12th. — Slight  crepitation  heard  over  lower  part  of  chest 
on  left  side;  heart  normal.  13th. — Crepitation  over  lower  part  of  left  lung  in  front  and- 
expectoration  of  a  little  bloody  mucus.  A  slight  murmur  heard  at  base  of  heart.  14th. — 
Bruit  more  audible  and  traced  up  in  course  of  pulmonary  artery.  16th. — Bruit  less- 
marked  and  crepitation  diminished.  20th. — Bruit  gone  and  no  rales  heard.  He  con- 
tinued to  improve,  but  spat  up  red,  glairy,  transparent  mucus,  and  when  he  sat  up  the 
pulmonary  bruit  became  audible.  March  15th. — Allowed  to  leave  his  bed,  all  physical 
signs  having  disappeared;  but  he  still  spits  a  little  coloured  mucus.  He  gradually 
recovered. 

Two  cases  of  recovery  from  pulmonary  embolism  have  come  imder  the 
present  writer's  notice :  one  in  a  patient  seen  with.  Dr  Hine,  at  Oxford, 
where  it  followed  thrombosis  of  the  femoral  vein  from  an  injury,  and  was 
marked  by  haemoptysis  with  a  pleuritic  rub ;  the  second  during  recovery 
from  pneumonia,  in  a  patient  under  the  care  of  Dr  J.  H.  Galton.  In  both 
cases  the  condition  was  recognised  from  the  first,  and  in  both  the  diagnosis 
was  amply  confirmed. 
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FUNCTIONAL  DISOEDERS  OF  THE  HEART 

"Arteriarum  pulsus — index  inoi-borum,  stabilis  aut  citatus  aut  tardus,  observatione 
crebri  aut  languid!  ictus — gubernacula  vitse  temperat." — Plin.  Nat.  Hist,,  lib.  xi, 
cap.  88. 

History  and  general  pathology  of  cardiac  diseases — their  arrangement — physiological 
conditions — The  pulse — The  sphygmograph  and  other  instruments — Brady- 
cardia— Tachycardia  and  irritable  heart— Intermittent  and  irregular  pulse 
— Allorrhythmic  pulse — Palpitation — Cardialgia — Treatment  of  the  above 
conditions — Tension  of  the  pulse — its  indications — Asphyxia  and  syncope — 
its  distinction  from  epilepsy,  collapse  and  sunstroke — its  treatment. 

In  passing  from  the  affections  of  the  lungs  to  those  of  the  heart,  we 
enter  on  a  chapter  of  medicine  which  is  even  of  more  recent  origin.  In 
fact,  with  the  exception  of  the  spinal  cord,  there  is  no  organ  of  which  the 
diseases  and  their  diagnosis  were  until  the  nineteenth  century  so  entirely 
unknown. 

Like  the  lungs,  the  heart  is  inaccessible  to  direct  observation ;  and  like 
the  lungs  it  has  been  revealed  to  us  in  its  disordered,  as  well  as  in  its 
healthy,  action  by  the  invention  of  the  arts  of  percussion  and  auscultation. 
Harvey's  great  discovery  of  the  movements  of  the  heart  and  of  the  blood 
had  no  direct  effect  upon  practice  in  the  seventeenth  and  eighteenth  cen- 
turies. Sufficient  physiological  knowledge  of  the  circulation  existed,  but 
it  was  almost  useless  for  want  of  satisfactory  methods  of  investigation. 

The  study  of  the  pulse  is  of  very  ancient  date,  but  its  indications  were 
scarcely  better  understood  by  European  physicians  ninety  years  ago  than 
by  those  of  ancient  Greece  or  modern  China. 

The  variations  of  the  pulse  were  familiar  to  the  ancients,  as  is  shown 
by  the  quotation  from  Pliny  at  the  head  of  the  present  chapter;  but  the 
pulse  was  not  counted  until  long  after  the  invention  and  common  use  of 
watches.  Its  changes  were  all  referred  to  such  general  conditions  as  fever, 
and  not  to  disease  of  the  heart. 

The  chief  symptoms  belonging  to  the  circulation  which  were  recog- 
nised before  1810  were  Palpitation,  Syncope,  and  heartburn  or  Cardialgia, 
otherwise  known  as  passio  cardiaca,  together  with  the  rare  and  terrible 
malady  Angina  pectoris,  or  breast-pang,  first  described  by  Heberden  in 
1764.    The  only  anatomical  lesion  of  the  heart  recognised  (beside  Peri- 
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carditis  with  hydropericardiuin)  was  general  enlargement;  and  this,  as 
well  as  the  cardiac  symptoms  just  mentioned,  was  supposed  to  be  the 
result  of  disturbed  passions  and  mental  emotions,  not  as  we  now  know  it 
to  be,  the  direct  consequence  of  mechanical  derangement. 

The  most  striking  and  universal  of  the  effects  of  organic  disease  of  the 
heart,  dropsy,  was  by  the  best  physicians  at  home  and  abroad  at  the  period 
indicated,  that  of  the  reign  of  Napoleon,  regarded  as  a  substantive  and 
single  disease,  to  be  distinguished  from  obesity  and  flatulence ;  and  not  as 
a  mere  symptom  of  antecedent  lesions  of  the  heart  or  kidneys  or  liver. 
Indeed,  the  valvular  defects  on  which  dropsy  follows  as  a  natural  hydraulic 
result  were  not  even  suspected. 

Auenbrugger  in  1761  (cf.  vol.  i,  p.  1021)  only  mentioned  incidentally  the 
dulness  of  note  heard  on  percussion  over  the  heart.  His  translator,  Corvi- 
■sart,  in  his  essay  on  the  '  Diseases  of  the  Heart  and  Great  Vessels,'  pub- 
lished in  1810,  made  the  first  serious  attempt  to  describe  the  morbid 
anatomy  of  these  organs.  Diseases  of  the  pericardium,  aneurysm  of  the 
■aorta,  dilatation  and  hypertrophy  of  the  several  cardiac  chambers,  and 
contraction  of  its  orifices  were  the  lesions  that  he  described. 

Laennec's  discovery  of  auscultation  began  with  auscultation  of  the  heart 
when,  in  1816,  at  the  Neckar  Hospital,  he  used  an  improvised  stethoscope 
and  first  heard  the  sounds  of  the  human  heart  (cf.  vol.  i,  p.  1020).  He  laid 
the  foundation  of  cardiac  semeiology ;  but  while  his  account  of  the  physical 
signs  of  diseases  of  the  lungs  left  little  to  correct,  and  often  little  to  add, 
his  investigation  of  the  heart  was  far  less  successful.* 

He  recognised  as  the  ordinary  valvular  lesion,  narrowing  and  consequent 
obstruction  of  the  cardiac  orifices ;  but  the  leaking  produced  by  a  damaged 
valve  was  not  understood  until  long  after.  Hypertrophy  and  dilatation  he 
regarded  as  primary  diseases,  and  their  relation  tO'  valvular  lesions  wa,s  not 
apprehended.  He  was  naturally  struck  by  the  remarkable  diversity  of  the 
sounds  heard  on  listening  to  a  heart  when  diseased,  and  described  and  named 
the  most  remarkable  by  happy  comparisons  which  Ave  use  to  this  day.  But 
lie  could  not  know  of  how  small  importance  the  bTuit  d'oboe  and  the  bruit 
■cle  scie  would  prove  in  comparison  with  the  rhythm  of  these  sounds  and  with 
their  locality. 

Laennec  supposed  both  sounds  of  the  heart  to  be  of  muscular  origin ; 
the  one  due  to  contraction  of  the  ventricles,  the  other  to  that  of  the  auricle. 
He  had  not  discovered  the  means  of  distinguishing  the  exact  seat  and 
nature  of  the  lesions  by  means  of  the  position  and  the  time  of  the  abnormal 
■sound.  When  the  experiments  of  Hope  and  C.  J.  B.  Williams,  and  the 
clinical  investigations  of  Skoda  and  Corrigan  had  laid  the  foundation  of 
accurate  valvular  pathology,  it  was  still  believed  that  endocarditis,  like 
pericarditis,  produced  a  sound  of  itself ;  while  the  presence  of  anaemic  and 
other  functional  bruits  still  prevented  the  mechanism  of  those  produced  by 
valvular  lesions  from  being  understood.  In  1845  Dr  Latham,  of  St  Bartholo- 
mews, taught  that  murmurs  are  distinct  from  the  natural  sounds  of  the 
heart  and  differently  produced;  he  thought  they  resulted  from  unusual 

*  This  seems  to  have  chiefly  depended  upon  imperfect  knowledge  of  the  mechanism 
•of  the  heart  in  health.  The  action  of  the  valves,  though  understood  hy  Harvey,  wa^"; 
scarcely  appreciated  until  the  experiments  of  Hope  and  Williams.  Bouilland,  Donne, 
and  Fauvel  never  grasped  the  effect  of  a  damaged  valve  in  leadiner  to  regurgitation  of 
the  blood  into  the  cavity  from  which  it  had  just  flowed.  So  late  as  1864,  when  the  present 
writer  was  a  student  in  Paris,  one  member  of  the  Faculty  of  Medicine  taught  that  the  first 
«ound  of  the  heart  coincided  with  the  diastole  and  the  second  with  the  systole. 
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vibrations  communicated  to  the  particles  of  the  blood  by  obstacles  which  it 
encounters  in  its  passage  through  the  heart.  He  understood,  however,  the 
doctrine  of  regurgitation. 

In  spite  of  his  errors,  Laennec's  discovery  of  the  normal  cardiac  sounds, 
and  of  the  fact  that  they  became  altered  or  replaced  in  disease,  furnished 
the  key  to  the  problem.  The  work  of  associating  the  several  abnormal 
sounds  with  the  various  valvular  lesions  was  continued  by  his  successors 
in  France  ;  and  in  this  country  by  Corrigan  (1829),  Hodgkin  (1829),  Hope 
(1832),  C.  J.  B.  Williams  (1835),  Latham  (1845),  Hughes  (1845),  Walshe 
(1851),  Billing  (1852),  Stokes  (1854),  and  Gairdner  (1861)  ;  by  Austin  Flint 
(1860)  and  Da  Costa  (1864)  in  America;  and  in  Germany  by  many  investi- 
gators, of  whom  Skoda,  of  Vienna  (1850),  and  Traube,  of  Berlin  (1867), 
were  perhaps  the  most  eminent. 

In  arranging  this  section,  we  will  first  deal  with  functional  disorders 
of  the  circulation,  and  the  various  kinds  of  pulse.  The  remarkable  disease 
known  as  Angina  pectoris  will  find  a  place  in  the  following  chapter. 

Passing  next  to  organic  diseases  of  the  heart,  we  will  take  first  those  of 
the  pericardimn,  then  changes  in  the  muscular  substance,  next  those  of  its 
lining  membrane,  with  the  important  subject  of  valvular  lesions ;  and  last 
will  come  a  chapter  on  aneurysms  of  the  aorta. 

Of  all  known  diseases,  those  of  the  heart  are  most  demonstrably  depen- 
dent on  physical  causes.  The  most  common  and  typical  "  heart  disease  " 
depends  upon  damage  to  the  valves,  which  interferes  with  the  circulation 
exactly  as  it  would  in  an  artificial  machine,  and  which  can  be  imitated  in 
the  "  schema  "  of  the  circulation  used  in  physiological  lectures.  The  next 
most  frequent  and  important  division,  occurring  usually  as  the  result  of 
the  first,  is  dilatation  of  the  cavities  and  hypertrophy  of  their  walls.  These 
are  both  the  consequence  of  increased  blood-pressure :  the  former  its 
mechanical  effect,  the  latter  the  physiological  response  to  it.  Degenera- 
tion of  the  muscular  walls  of  the  heart  directly  enfeebles  its  action  as  the 
chief  motor  power  of  the  circulation.  Inflammation  of  the  pericardium, 
and  particularly  pericardial  effusion,  mechanically  interferes  with  the 
movements  of  the  heart. 

In  all  these  cases,  speaking  generally — ^Avhether  the  primary  disea,se 
affects  the  orifices  of  the  valves,  the  size  of  the  cavities,  or  the  contractions 
of  the  left  ventricle — the  effect  is  the  same  :  to  impair  the  action  of  the 
heart  as  a  force-pump,  to  diminish  the  blood-pressure  in  the  aorta,  and  to 
produce  a  condition  throughout  the  whole  systemic  circulation  of  arterial 
anaemia  and  venous  congestion. 

There  are,  however,  two  physical  conditions  which  influence  the  action 
of  the  heart,  apart  from  mechanical  changes  in  the  left  ventricle. 

One  of  these  is  the  state  of  the  peripheral  channels  of  the  capillaries 
and  arterioles.  If  there  is  narrowing  of  these  passages  by  contraction  of 
the  vaso-motor  nerves  (or,  possibly,  by  contraction  of  the  protoplasmic 
plates  of  endothelium  which  line  the  capillaries),  the  direct  hydraulic  effect 
is  to  raise  the  pressure  between  the  area  of  increased  friction  and  the 
heart,  so  long  as  the  ventricular  contractions  remain  the  same ;  whereas 
if  the  normal  calibre  of  the  systemic  peripheral  vessels  be  increased,  the 
pressure  of  blood  in  the  arteries  will  fall,  so  long  as  the  energy  of  the  cardiac 
impulse  is  not  increased.  The  elasticity  of  the  arteries  stores  up  the  energy 
of  the  left  ventricle  during  its  diastole,  and  makes  the  flow  of  blood  more 
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uniform;  but  it  contributes  nothing  to  the  forces  of  the  circulation.  Nor 
does  the  muscular  coat  of  the  arteries  :  the  only  auxiliary  forces  are  the 
pressure  of  the  muscles  of  the  limbs  on  the  veins,  the  aspiration  of  the 
thorax,  and  the  active  diastole  of  the  left  auricle  and  ventricle.  The 
calibre  of  the  arteries  is  regulated  by  the  vaso-motor  nerves  (and  in  some 
regions  by  vaso-dilator  nerves  as  well),  but  these  seldom,  if  ever,  act  on 
the  whole  systemic  circulation  at  once.  The  great  splanchnic  area,  the 
muscles,  the  glands,  and  the  brain  are  the  most  important  vascular  terri- 
tories, and  when  one  is  rendered  anaemic  by  contraction  of  its  arteries, 
some  or  all  of  the  others  are  flooded  by  relaxation  of  theirs. 

The  lesser  circulation  is  governed  by  the  same  forces,  except  that  it  is 
still  doubtful  whether  there  are  any  vaso-motor  nerves  distributed  to  the 
pulmonary  artery  and  its  branches. 

The  second  regulating  nervous  mechanism  of  the  circulation  is  the 
inhibitory  effect  upon  the  left  ventricle  of  the  cardiac  branches  of  the 
vagus,  and  the  stimulating  effect  of  the  cardiac  excitor  nerves  from  the 
sympathetic  trunk,  Avhich  are  derived  ultimately  from  the  grey  matter  of 
the  bulb. 

The  ultimate  force  of  the  circulation  is  nothing  else  than  the  energy 
derived  from  oxydisable  food,  used  as  active  energy  by  the  muscle  of  the 
heart,  just  as  by  the  muscle  of  a  man's  arm  working  a  force-pump.  The 
immediate  force  is  that  of  muscular  contraction.  The  rhythm  of  the 
heart  is  certainly  independent  of  the  central  nervous  system,  and  does  not, 
according  to  the  latest  and  most  trustworthy  observations,  depend  upon 
reflex  action,  nor  upon  the  presence  of  intrinsic  cardiac  ganglia  at  all,  but 
is  an  inherent  primary  endowment  of  the  muscular  fibres.  The  part  of 
the  nervous  system  is  only  to  regulate  (or  in  pathological  conditions  to 
disturb)  the  cardiac  rhythm. 


Disorders  of  the  Pulse. — The  frequency  and  the  rhythm  of  the  radial 
pulse  correspond  with  the  frequency  and  rhythm  of  the  cardiac  contractions  ; 
and  the  number  of  contractions  of  the  left  ventricle  is,  in  disease  as  in 
health,  the  same  as  that  of  the  right  and  of  the  two  aui-icles.  It  can  be 
readily  increased  from  the  usual  seventy  beats  a  minute  by  muscular  exei*- 
tion  or  by  mental  emotion.  It  is  much  less  readily  reduced  below  its 
wonted  rate,  but  the  horizontal  230sture,  cold,  and  insufficient  nourishment 
tend  in  this  direction.  Many  healthy  persons  have  a  naturally  slow  pulse, 
not  exceeding  60  in  the  minute.  In  old  age,  with  inelastic  and  dilated 
arteries,  the  pulse  is,  as  a  rule,  large  and  somewhat  below  70  in  rate. 

In  disease  some  of  the  ventricular  contractions  may  be  too  weak  to  be 
felt  as  a  pulse-wave  in  the  radial  artery,  and  hence  there  ensues  an  appa- 
rent difference  in  rate  between  the  heart  and  the  pulse. 

The  rhythm  of  the  heart  is  almost  as  easily  altered  as  its  rate.  Thus 
running  or  other  exertion,  at  least  in  those  who  are  untrained,  produces  an 
irregular  as  well  as  an  accelerated  cardiac  action  and  radial  pulse.  This, 
however,  is  an  effect  which  is  only  transient,  and  is  thereby  distinguished 
from  a  pathological  condition. 

The  size  or  volume  of  the  pulse  depends  partly  on  the  natural  size  of 
the  artery  in  the  individual ;  but  also  in  each  person  upon  the  "  fulness  "  of 
the  vessel,  *.  e.  on  the  force  of  the  left  ventricle  at  the  time,  and  the  degree 
of  contraction  or  relaxation  of  the  arterial  tunics. 

The  pulse  of  old  age  and  of  premature  arterial  degeneration  is  a  large 
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one,  the  arterial  tunics  having  yielded  to  the  blood-pressure  (like  an  old 
olove) ;  but  we  must  not  forget  that  the  same  pressure  operates  also  length- 
wise, and  makes  the  senile  artery  longer  as  well  as  wider  than  before ; 
hence  the  tortuosity  of  the  inelastic  artery,  as  of  the  varicose  vein. 

The  strength  or  force  of  the  pulse  (in.  systole),  as  appreciated  by  the 
eye  or  by  the  compressing  finger,  is  due  to  the  energy  of  the  ventricular 
contraction.  The  apparent  strength  of  the  pulse  is,  however,  diminished, 
even  with  a  vigorous  ventricular  action,  if  the  coats  of  the  artery  are  less 
yielding  than  usual,  or  if  the  peripheral  resistance  is  unusually  high ;  Avhile 
its  apparent  strength  is  increased  (even  with  a  weak  ventricular  contraction) 
if  the  "  tension  "  of  the  artery  is  low,  i.  e.  if  the  arterial  walls  readily  ex- 
pand in  systole  and  collapse  in  diastole.  In  other  words,  the  finger  appre- 
ciates, not  the  absolute  force  of  the  ventricle,  but  the  difference  between  the 
artery  when  expanded  by  the  pulse-wave  which  follows  cardiac  systole,  and 
when  more  or  less  collapsed  during  cardiac  diastole. 

The  length  or  dm-ation  of  the  pulse  depends  on  the  length  of  the  cardiac 
systole,  but  also  on.  the  tension  or  relaxation  of  the  artery,  its  walls  yield- 
ing slowly  or  easily  to  the  wave  of  increased  blood-pressure. 

The  tension  of  the  artery  is  the  degree  in  Avhich  it  yields  to  the  com- 
pressing finger.  If  readily  obliterated,  it  is  said  to  be  soft  and  of  low 
tension ;  if  fu-m  and  unyielding  when  squeezed  or  rolled  under  the  finger,  it 
is  termed  hard,  wiry,  or  cord-like. 

It  is  sometimes  difficult  to  separate  the  passive  strength  of  the  artery 
in  resisting  compression  from  the  active  strength  in  lifting  the  observer's 
finger.  The  first  belongs  to  the  (cardiac)  diastole,  the  second  to  systole, 
but  it  requires  some  experience  to  disentangle  the  sensations.  A  hard  and 
strong  pulse  also  is  often  called  a  large  one. 

Another  difficulty  is  to  distinguish  between  the  firmness  of  a  vessel  due 
to  distension  with  fluid  contents  (the  artery  of  "  high  tension "  or  high 
blood-pressure),  and  the  hardness  of  a  thick-walled  artery,  which  would 
still  be  felt  when  it  was  empty  after  death;  the  difficulty  is  not  lessened 
by  the  fact  that  the  two  conditions  may  go  together.  The  feeling  to  the 
finger  of  a  thick-walled  artery  is  like  that  of  whipcord,  but  when  the 
arterial  tissues  are  calcified,  the  resistance  is  inelastic;  it  feels  hard  not 
tough,  "  like  a  tobacco-pipe,"  not  like  a  tendon. 

To  estimate  the  tension  of  an  artery  it  should  be  first  rolled  under  two 
fingers,  so  as  to  judge  of  its  size  and  of  the  character  of  its  coats.  Then 
the  forefinger  should  be  gradually  pressed  on  the  artery,  until  the  middle 
finger  just  below  it  no  longer  feels  pulsation.  It  is  well  for  the  ring  finger 
to  be  pressed  firmly  still  lower  down,  so  as  to  prevent  any  regurgitant  pul- 
iation due  to  free  anastomosis  through  the  deep  palmar  arch. 

The  sphygmograph. — Since  the  graphic  method  of  registering  the  mark 
made  by  a  moving  index  on  a  recording  surface  was  introduced  into  the 
physiological  laboratory  by  Ludwig,*  attempts  have  been  made  to  register 
the  arterial  pulse,  either  by  tambours  connected  by  flexible  tubing,  or  by  a 
lever  and  style  writing  on  a  blackened  card,  which  is  moved  rapidly  past  in 
a  straight  line  by  clockwork. f    The  form  most  generally  used,  and,  on  the 

*  Tlie  method  was  taken  from  an  invention  of  the  famous  engineer  .Tames  Watt. 

t  Many  years  ago  Wilkinson  King  attached  a  bristle  to  the  skin  over  an  artery  by 
means  of  wax,  to  show  the  movements  of  the  pulse.  If  this  bristle,  wliich  King  called  the 
"sphygmometer,"  had  been  made  to  take  tracings,  it  would  have  been  a  rude  sphygmo- 
graph. 
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whole,  most  useful,  was  devised  by  Marey  *    The  ingenious  modification  o£ 
he  instrument  by  Dr  Dudgeon,  though  cheap,  and  convenient,  is  more  opea 
to  fallacies.    Dr  Waller's  digital  sphygmograph  is  a  better  form. 

The  sphygmographic  tracing,  when  skilfully  taJcen  on  a  normal  artery, 
shows  a  series  of  waves  of  equal  height  and  force,  recurring  at  equal  inter- 
vals. Each  wave  should  correspond  with  the  changes  in  the  diameter  of  the 
arteiy  produced  m  one  cardiac  cycle.  The  upstroke  shows  the  expaaision  of 
the  vessel  by  the  wave  of  pressure,  from  the  systole  of  the  left  ventricle ; 
while  Its  degree  of  slope  (supposing  the  rate  of  the  moving  card  to  be  tho 
same)  denotes  the  tension  or  resistance  of  the  artery  ;  in  other  words,  it& 
i-apid  or  more  gradual  expansion. 

The  apex  of  the  wave  is  formed  by  the  inertia  of  the  lever  carrying  the 
writmg  point  a  little  higher  than  the  expanding  artery  does.  It  is  known 
by  its  sharpness,  and  by  a  rounded  shoulder  foUomng  it  on  the  down, 
stroke.  By  connecting  this  latter  with  the  upstroke  we  strike  out  the 
"  percussion-wave  "  of  inertia,  and  obtain  more  or  less  precisely  the  true- 
"  tidal "  wave,  as  it  is  called,  which  would  be  traced  by  the  expansion  and 
relaxation  of  the  arterial  wall.  The  breadth,  or  bluntness,  of  this  tidal 
wave  shows  the  length  or  duration  of  the  systolic  pulse ;  if  narrow,  it  points- 
to  a  low  tension  Avith  a  compressible  and  probably  dicrotic  pulse ;  if  broad, 
to  high  blood-pressure  and  a  hard  pulse. 

In  the  downstroke  is  usually  seen  a  "notch,"  followed  by  a  second 
minor  wave.  The  former  has  been  called  "  the  {aortic)  notch,"  on  the  sup- 
position that  it  depends  on  closure  of  the  left  sigmoid  valves  checking  the 
fall  of  blood-pressure  in  the  arteries,  early  in  diastole.  The  latter  is  called 
the  dicrotic  or  second  pulse-wave,  and  of  course  denotes  increased  pressure, 
which  at  this  point  interrupts  the  diastolic  collapse  of  the  arteiy.  The 
difficulty  of  the  explanation  just  given  leads  us  to  accept  Burdon  Sander- 
son's explanation,  Avhich  refers  the  second  rise  of  the  lever  to  a  back 
wave  of  pressure  from  the  small  arteries  and  capillaries  in  front,  which  react 
in  virtue  of  their  elasticity  when  filled  by  the  systolic  wave. 

Whatever  its  precise  origin,  this  dicrotic  wave  is  small  or  absent  when 
there  is  high  arterial  tension,  and,  as  a  rule,  well  marked  when  the  tension 
is  low.  Sometimes  it  is  so  large  that  it  rivals  the  tidal  wave.  If  situated 
high  up  on  the  downstroke,  the  notch  and  second  pulse-wave  show  an  earlv 
occurrence  of  the  reflux,  and  high  tension  of  the  arterial  system  ;  if  far 
down  on  the  descending  line,  they  show  a  relaxed  artery  with  low  tension. 
When  the  second  wave  is  very  low  (i.  e.  very  late)  and  very  large,  the  pulse 
is  called  hyperdicrotic.  In  such  cases  the  second  jDulse-wave  may  rival  the- 
first,  and  give  a  tracing  which  looks  at  first  sight  like  alternating  stronger 
and  weaker  strokes  of  the  heart. 

If  we  draw  a  line  from  the  summit  of  the  tidal  wave  to  the  notch  we 
have  a  measure  of  the  amplitude  or  breadth  of  the  pulse-wave,  and  so  a 
measure  of  the  arterial  tension.  When  the  tidal  wave  is  well  marked 
and  broad,  the  tracing  will  fall  outside  this  straight  line,  the  tension  is 
high,  and  the  pulse  feels  hard.  When  there  is  no  projection  to  be  noticed, 
and  the  tracing  falls  directly  fronj  the  apex  of  the  percussion-wave  to  the 
notch,  the  tension  is  low  and  the  pulse  compressible.  The  aortic  notch 
will  come  high  up  on  the  downstroke  {i.  e.  early  in  diastole)  in  the  former 
case,  and  low  down  {i.  e.  late  in  diastole)  in  the  latter. 

It  is  often  difficult  to  get  a  good  sphymographic  tracing,  and  it  is  only 


*  Marey's  sphygmograph  was  suggested  by  that  of  Vierortlt. 
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by  trial  that  we  find  the  most  suitable  jDressure  to  bring  out  the  charac- 
teristic pulse  in  each  case.  In  chronic  Bright's  disease,  in  fever,  in  advanced 
mitral  incompetence,  in  aneurysm,  and  in  aortic  regurgitation,  the  tracing 
may  carry  the  diagnosis  with  it.  But  on  the  whole,  the  expectations  raised, 
by  Marey's  instrument  have  not  been  realised;  and  the  sphygmograph  is. 
rather  useful  as  a  corrector  or  confirmer  of  a  diagnosis  based  on  other 
grounds,  than  a  discoverer  of  unexpected  lesions,  like  the  stethoscope  or 
laryngoscope.  Sometimes  we  see  differences  between  the  right  and  left 
pulse,  of  which,  we  could  not  otherwise  be  sure ;  often  the  indications  de- 
rived from  the  finger  receive  useful  modification;  but  probably  the  chief 
benefit  of  the  instrument  is  that  it  has  made  feeling  the  pulse  a  more  intel- 
ligent procedure,  our  nomenclature  more  precise,  and  our  conclusions  less, 
individual  and  arbitrary.  It  is  possible  to  auscultate  the  chest  Avithout  the 
aid  of  any  instrument,  but  it  needed  the  invention  of  the  stethoscope  to. 
teach  auscultation;  and  so  also,  while  the  practised  physician  is  almost  in- 
dependent of  the  aid  of  the  sphygmograph,  this  practice,  and  the  true 
tactus  eruditus,  is  only  to  be  gained  by  assiduous  comparison  of  the  results, 
of  palpation  with  the  tracings  of  the  sphygmograph.* 

Sphygmometers. — ^An  ingenious  instrument  invented  hj  Dr  Rayner- 
Batten  to  test  the  tension  of  the  pulse  consists  of  a  piston  sliding  in  a  cylin- 
der, and  provided  -with,  a  spring.  This  piston  rests  on  the  artery  instead  of' 
the  compressing  forefinger  next  the  heart,  and  Avhen  the  middle  finger  no. 
longer  feels  the  pulse,  an  index-lever  working  on  a  disc  (like  that  of  a 
weighing  machine)  points  to  the  pressure  in  ounces,  8,  12,  or  16  being  the 
most  frequent  numbers. f 

Various  attempts  have  been  made  to  measure  the  blood-jDressure  in  the- 
human  subject,  by  von  Basch  in  1831,  by  Roy  and  Adami  in  1890,  by  Mosso 
in  1895,  and  in  1899  by  Hill  and  Barnard.  This  last  sjjliygmometer  conveys, 
the  pulsations  of  the  radial  or  other  suitable  artery  by  an  air-tight  india- 
rubber  tube  to  a  dial  (see  figure  in  Schafer's  '  Text-book  of  Physiology,'  vol. 
ii,  pp.  79-80). 

The  'pulse-pressure-gauge  invented  by  Dr  Geo.  Oliver,  of  Harrogate,  is. 
a  much  more  elaborate  instrument,  constructed  on  the  same  principle  as; 
his  arteriometer  ;  but  whereas  the  latter  instrument  is  adapted  to  ascertain 
the  exact  diameter,  and  hence  the  calibre,  of  the  radial  or  other  artery 
investigated  both  in  systole  and  diastole,  the  pressure-gauge  records  by  the- 
movements  of  a  lever  on  a  circular  face,  the  pressure,  of  the  blood  in  the 
artery  at  its  maximum  in  ventricular  systole  and  at  its  minimum  in  ventri- 
cular diastole.  J 

Tachycardia  and  bradycardia. — Of  the  Functional  Disorders  of  the 
Heart,  we  will  take  first  acceleration  of  its  rhythm.  We  estimate  this  by 
counting  the  pulsations  at  the  wrist ;  but  sometimes  the  radial  pulse  is  toa 
weak  or  too  frequent  to  be  counted,  and  only  by  feeling  the  carotids  or 

*  See  Dr  Galabin's  valuiible  papers  in  the  'Guy's  Hospital  Reports,'  3rcl  series,  vols,  xix 
and  XX,  and  the  account  in  '  Foster's  Physiology ' ;  also  Hurdon  Sanderson's  work  on 
the  subject  (published  in  1870).  Of  later  writings  in  this  country,  the  most  important 
are  Sir  Wm.  Broadbent's  '  Croonian  Lectures'  for  1887,  and  Dr  Oliver's  'Pulse-gauging,' 
1895. 

t  The  writer  has  often  found  this  method  valuable,  and  the  obvious  objection,  that  the 
springs  would  weaken  by  use,  does  not  appear  to  hold  in  practice.  Moreover,  one  can 
always  check  its  accuracy  by  applying  it  to  a  healthy  pulse,  and  comparing  the  pressure 
with  that  of  the  patient  suffering  from  chronic  cardiac  or  renal  disease. 

t  "  A  Contribution  to  the  Study  of  the  Blood  and  Blood-pressure,"  1901. 
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applying  the  stethoscope  to  the  chest  can  we  ascertain  the  rate  at  which  the 
heart  is  beating. 

_  Ahuost  every  one  speaks  of  the  pulse  as  being  "  slow  "  or  "  quick  "  mean- 
ing infrequent  or  frequent.  In  strictness,  a  slow  pulse  {PuuJ  tardm) 
IS  one  m  which  each  pulsation  of  the  heart  takes  more  than  usual  time  for  its 
completion;  a  quick  pulse  {PuUm  celer)  is  one  in  which  the  ventricular 
contraction  is  short  and  soon  over.  In  the  present  chapter,  at  any  rate 
we  will  employ  the  terms  frequent  (P.  frequens  v.  creher),  and  infrequent 

rarus)  when  the  number  of  beats  in  the  minute  is  referred  to,  and  short 
{F  brevts)  or  long  (P.  longus)  when  we  refer  to  the  duration  of  the  ventri- 
cular contraction  and  pulse-wave. 

The  frequency  of  the  pulse  in  health  is  liable  to  wide  variations  in 
different  circumstances.  It  is  slightly  greater  in  the  young  than  in  the  old, 
in  women  than  in  men,  in  the  upright  posture  than  in  sitting  or  lying,  and 
after  a  meal  than  when  fasting.  It  is  much  increased  by  exertio^n,  by 
emotion,  or  any  mental  or  bodily  excitement.  Few  persons  can  submit  to 
medical  examination,  especially  for  life  insurance,  without  the  heart's  beats 
rising  to  a  hundred. 

It  has  been  said  that  the  pulse  may  permanently  stand  at  100  in  a 
healthy  person;  but  probably  a  pulse  habitually  above  80  should  be  re- 
garded as  evidence  of  some  morbid  condition  (Latham's  '  Collected  Works,' 
New  Syd.  Soc,  vol.  ii,  p.  526). 

(1)  An  infrequent  pulse  is  natural  to  some  persons,  in  whom  the  heart 
never  beats  oftener  than  fifty  or  even  than  forty  times  in  the  minute  ;  this 
does  not  appear  to  affect  the  prospect  of  longevity.  Among  the  few  morbid 
conditions  which  may  render  the  pulse  infrequent  are  aortic  stenosis,  when 
due  to  atheroma,  loss  of  arterial  elasticity,  fatty  or  fibrous  degeneration  of 
the  heart  (occasionally),  and  jaundice.  A  2^ulsus  rarus  is  also  observed 
during  convalescence  from  febrile  diseases,  and — though  more  seldom  seen 
in  women  than  in  men — it  may  follow  childbirth ;  also  as  the  result  of  cold 
and  hunger,  and  in  the  last  stages  of  emaciation  with  subnormal  tempera- 
ture. It  does  not  of  itself  indicate  danger.  The  same  infrequence  of  the 
cardiac  beat  is  often  observed  during  collapse,  and  in  some  cases  of  cerebral 
tumours,  compression,  concussion,  and  apoplexy. 

A  very  infrequent  pulse  has  been  often  described,  when  the  condition  is 
really  that  of  a  pulsus  alternans,  or,  as  it  is  sometimes  called,  higeminus,  in 
which  the  alternate  weak  pulsation  is  not  noticed.  Such  a  pulse,  with 
every  other  beat  ''  dropjDed,"  may  occur  in  some  cases  of  advanced  atheroma 
and  occasionally  in  mitral  stenosis. 

Frequently  the  same  alternate  pulse  is  produced  by  digitalis ;  and 
Tripier,  of  Lyons,  believes  that  a  slow  pulse  depending  on  a  dropped  beat 
may  be  often  observed  in  epileptics. 

Probably  some  cases  of  bradycardia  begin  as  a  strong,  followed  by  a 
weak,  pulse,  and  the  weak  cardiac  contraction  becomes  gradually  weaker 
until  every  other  pulse-wave  altogether  fails  to  reach  the  wrist.  In  other 
cases,  what  is  under  the  stimulus  of  food  or  alcohol  a  jjulsus  alternans,  be- 
comes when  the  patient  is  fatigued  a  pulse  of  only  half  the  number  of  beats ; 
or,  to  put  it  otherwise,  Allorhythmia  and  Bradycardia  interchange.  In  one 
case  which  the  writer  Avatched  for  more  than  two  years,  there  was  constant 
bradycardia,  the  radial  pulsations  not  being  above  35  or  40  as  a  rule,  and 
occasionally  sinking  to  30  or  28  in  the  minute.  Here  the  impulse  and  sounds 
of  the  heart  were  equally  infrequent,  so  that  it  was  true  bradycardia. 
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The  condition  appears  to  be  less  rare  in  later  adult  life,  and  in  men 
than  in  women.  Its  antecedents  vary,  but  it  is  probably  connected  with 
fibrous  rather  than  with  fatty  degeneration  of  the  myocardium,  and  with 
arterial  atheroma  rather  than  with  valvular  lesion  of  any  kind.  It  has  also 
been  observed  after  recovery  from  Graves's  disease,  a  fact  which  may  be 
coupled  Avith  that  of  moderately  slow  pulse,  and  subnormal  temperature 
Accompanying  convalescence  from  fever. 

Dr  Alexander  Morison  has  described  (in  his  monograph  on  '  Cardiac 
Failure,'  1897)  cases  of  bradycardia  in  which,  from  time  to  time,  there  is 
.■sudden  and  complete  cessation  of  radial  pulsation  and  cardiac  action,  fol- 
lowed by  very  slow  pulsation,  which  gradually  increases  up  to  40  or  50. 
This  period  of  "  asphyxia  "  is  not  always  accompanied  by  loss  of  conscious- 
Tiess ;  but  when  it  is,  there  is  an  epileptiform  seizure  at  the  same  time,  and 
not  infrequently  the  syncope  is  immediately  fatal. 

A  case  in  which  bradycardiii  came  on  very  quickly  after  an  attack  of  influenza  was 
'Under  the  writer's  observation  at  intervals  for  the  two  years  of  its  duration.  For  several 
months  the  only  other  symptom  was  shortness  of  breath  on  exertion,  but  there  gradually 
supervened  more  and  more  marked  cyanosis  without  cedema,  and  occasional  attacks 
•described  as  faintness,  suffocation,  or  oppression  on  the  chest.  There  was  never  any  pain 
or  anginal  symptoms,  and  no  sign  of  vulvular  lesion;  but  the  "fainting  fits"  became  more 
frequent  as  time  went  on. 

On  the  day  before  his  death,  while  in  his  usual  health,  the  patient  was  attacked  by  one 
of  these  seizures  while  sitting  at  dinner,  and  it  was  then  ascertained  that  there  was  sudden 
loss  of  consciousness  with  flushing  of  the  face,  followed  after  a  very  short  interval  by 
recovery  with  pallor.  The  following  morning  the  last  attack  was  equally  sudden,  with 
•complete  loss  of  consciousness,  clonic  spasms  of  the  eyeballs  and  limbs,  cyanosis,  laboured 
breathing,  and  death,  in  less  than  five  minutes  after  tlie  patient  fell  insensible  on  the  floor 
in  his  dressing-room.  No  autopsy  was  obtainable,  but  the  clinical  features  were  those  of 
•eclampsia,  not  of  syncope,  and  the  case  fully  confirms  Dr.  Morison's  description. 

In  any  case  chronic  bradycardia  is  a  grave  symptom,  and  though  it  may 
last  for  several  years,  is  probably  never  recovered  from.  In  the  two  most 
marked  cases  which  have  come  under  the  writer's  notice,  there  were  occa- 
■sional  attacks  of  dyspnoea  not  only  on  going  upstairs,  but  while  lying  in 
bed.  One  of  them  ended  in  sudden  death,  the  other  promises  to  continue 
for  still  many  years. 

In  our  ignorance  of  the  physiology  of  bradycardia,  no  rational  treatment 
is  possible  ;  but  it  has  been  observed  that  digitalis  and  its  allies  are  injuri- 
•ous. 

(2)  The  diseases  in  which  the  frequency  of  the  pulse  is  increased  are 
numberless.  They  include  all  fevers  and  inflammations,  and  the  great 
majority  of  valvular  affections  of  the  heart ;  also  exophthalmic  goitre  and 
functional  cardiac  disorders  in  general. 

In  these  conditions  the  blood-pressure  is  usually  low,  and  the  pulse  is 
sometimes  compressible,  dicrotic,  and  often  irregular. 

There  are,  moreover,  some  cases  in  which  a  very  frequent  action  of  the 
heart  appears  to  constitute  a  disease  in  itself,  which  may  be  distinguished  as 
primary  or  idiopathic  Tachycardia.  Three  such  instances  were  recorded 
in  the  '  Brit.  Med.  Journ.'  for  1867  by  Dr  Cotton,  Sir  Thomas  Watson,  and 
Dr  Edmunds.  The  patients  were  all  males  of  middle  age.  In  two  of  the 
cases  there  were  several  attacks  at  varying  intervals,  each  lasting  from  a 
few  hours  to  two  or  three  weeks.  The  rate  of  the  pulse  was  from  200  to 
230,  yet  it  was  perfectly  regular.  The  termination  of  the  attacks  seems 
always  to  have  been  absolutely  sudden ;  in  Watson's  patient,  on  one  occa- 
sion, the  beats  of  the  heart,  directly  after  having  been  counted  at  216,  fell 
to  72,  exactly  one  third  of  the  former  number.    Walshe  states  that,  in 
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the  cases  of  this  kind,  his  patients,  who  were  women,  were  by  no  means  .11 
ot  them  hysterical  or  nervous,  and  some  were  distinguished  by  force  of 
character.  The  causes  which  he  recognised  were:  pedestrian  excursions, 
the  ascent  of  mountains,  acute  pain  with  effort  to  control  its  manifestation, 
and  prolonged  mental  distress  ;  but  often  no  cause  could  be  discovered 

Tachycardia  is  not  always  devoid  of  danger.  A  sensation  of  faintnes^ 
and  dyspnoea  is  sometimes  present;  and  Watson's  patient  died  during  his 
fourth  seizure,  the  heart,  after  death,  being  found  large,  as  if  it  had  been 
distended,  while  its  muscular  walls  were  very  thin  and  soft. 

The  late  Dr  Bristowe  had  a  remarkable  case  of  rapid  pulse,  which  is 
quoted  by  Sir  Wm.  Broadbent  in  his  Croonian  Lectures  ('  Brit.  Med.  Journ.,'' 
1887,  vol  i,  p.  659).  A  young  man,  under  twenty,  had  a  pulse  of  200  or  240- 
beats  m  the  minute ;  and  the  beats  were  ineffectual,  for  he  suffered  from 
dropsy  and  haemoptysis.  This  condition  of  tachycardia  had  continued  in 
occasional  paroxysms  since  childhood.  He  imi^roved  with  treatment,  al- 
though the  pulse  was  liable  under  excitement  to  run  up  to  300.  He  died 
suddenly  while  playing  the  piano.  Post  mortem,  the  heart  was  found 
dilated  and  the  valves  normal. 

^  In  1870  Dr  Wilks  brought  under  the  notice  of  the  Clinical  Society  cer- 
tain cases  in  which  an  extreme  frequency  of  the  pulse,  associated  with 
alarming  dyspnoea  and  with  palpitation,  was  due  to  nephritis,  usiially  of 
scarlatinal  origin.  In  almost  every  instance  recovery  took  place  within  a 
few  days,  notwithstanding  the  alarming  character  of  the  symptoms. 

In  the  treatment  of  acute  albuminuric  tachycardia,  Wilks  recommends 
purging,  cupping,  and  salines  with  antimony,  rather  than  the  administra- 
tion of  stimulants.  In  his  idiopathic  cases  of  rapid  pulse  in  women,  Walshe- 
found  digitalis  of  no  service,  but  nervine  tonics  decidedly  useful;  and  Dr 
Morison  speaks  well  of  arsenic.  The  present  writer  has  found  little  benefit 
from  foxglove,  strophanthus,  or  caffeine,  and  not  much  more  from  strychnia. 
The  best  treatment  in  severe  cases  has  seemed  to  be  lying  down  for  weeks-, 
together,  and  the  most  useful  drugs  valerian,  sumbul,  and  bismuth. 

Irritable  heart. — A  valuable  paper  by  Da  Costa  ('  Am.  Jouni.  of  Med. 
Sci.,'  1871)  on  this  subject,  gave  good  evidence  that  long-continued,  fre- 
quent, and  irregular  pulsation  may  at  last  cause  a  condition  of  cardiac 
hypertrophy.  It  was  based  upon  no  fewer  than  three  hundred  cases  of" 
soldiers  in  the  army  of  the  United  States  during  the  Civil  War.  These 
men,  having  been  called  from  civil  pursuits  into  active  service  without 
previous  training,  became  liable  to  attacks  of  palpitation,  to  more  or  less 
severe  pain  in  the  chest,  either  of  a  shaip  stabbing,  or  of  a  dull  aching 
character,  and  to  dyspnoea  on  exertion,  so  that  they  became  unable  to  keep 
up  with  their  comrades,  and  were  distressed  by  the  weight  of  their  accoutre-- 
ments.  On  examination  the  pulse  was  foxmd  to  be  greatly  increased  in 
frequency ;  it  was  unusually  altered  by  position,  so  that  there  was  some- 
times a  difference  of  thirty  beats  or  more  in  its  rate  between  standing  and 
lying  down  ;  in  some  cases  it  was  intermittent  or  irregular.  The  men  them- 
selves often  looked  healthy,  though  their  hands  were  apt  to  be  blue  and 
mottled.  The  cause  of  the  disorder  seemed  often  to  be  hard  service  in  the 
field,  particularly  forced  marching ;  but  in  many  cases  it  was  directly 
brought  on  by  an  attack  of  diarrhcea,  or  of  fever.  The  patients  were  gene- 
rally young  men  under  twenty-five. 

After  some  months  of  treatment,  i*ecovery,  often  complete,  ensued ;  but 
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in  other  cases  there  was  still  liability  to  cardiac  symptoms  on  exertion. 
Hypertrophy  of  the  heart  was  believed  to  have  supervened  in  twenty-eight 
cases  out  of  two  hundred. 

In  the  treatment  of  these  cases,  the  most  important  prescription  was 
found  to  be  rest.  Making  the  patient  lie  down  for  several  hours  daily  often 
led  to  remarkably  good  results,  and  two  men  who  were  kept  in  bed — one  by 
.an  attack  of  dysentery,  and  the  other  by  a  broken  leg — improved  rapidly. 

Da  Costa  laid  stress  on  the  maintenance  of  great  care  during  con- 
valescence. Before  allowing  the  men  to  return  to  their  regiments  he  tested 
them  by  running  and  by  other  exercises,  so  as  to  see  how  the  heart  bore 
the  strain.  He  gives  reports  of  some  patients  who  came  under  notice  again 
lifter  an  interval  of  several  years,  and  in  whom  no  relapse  had  occurred. 

Intermittence  of  the  2ndse.- — In  many  persons  the  heart  from  time  to 
time  "  intermits "  or  leaves  out  one  of  its  beats,  Avhile  its  action  in  other 
respects  remains  perfectly  regular.  Sometimes  the  intermissions  take 
place  at  intervals  of  only  a  feAV  pulsations,  sometimes  not  oftener  than 
once  in  two  or  three  minutes ;  sometimes  the  intermission  is  regular, 
sometimes  quite  irregular  in  its  recurrence.  The  patient  is  often  uncon- 
scious of  the  interruption  of  the  heart's  action;  often  he  notices  it  only 
when  alone  or  in  bed,  or  in  rare  cases  he  may  feel  an  instantaneous  and 
transitoiy  faintness.  More  often,  what  draws  his  attention  to  the  fact  that 
his  heart  now  and  then  misses  a  beat,  is  that  the  beat  which  follows  each 
intermission  is  thtmiping,  so  that  he  will  come  to  a  physician  complaining  of 
palpitation.  Apart  from  this  sensation,  it  may  sometimes  be  noticed  that 
there  is  really  an  unusual  force  and  fulness  of  the  pulse  in  the  radial  artery 
after  each  intermission. 

Intermittence  of  the  heart's  action  should  never  be  made  light  of  until 
the  state  of  the  organ  and  of  the  great  vessels  has  been  investigated.  If  there 
be  any  undue  arterial  tension  in  particular,  it  should  be  carefully  noted ;  in 
one  well-marked  instance,  intermittence  of  the  pulse,  observed  by  Dr 
Fagge  from  time  to  time  during  three  or  four  years,  ended  in  disease  of 
the  aorta  and  its  valves.  There  is  the  more  need  of  caution  if  the  heart's 
beats  begin  to  intermit  after  slight  exertion,  such  as  wallcing  faster  than 
usual,  or  huriying  to  be  in  time  for  a  train. 

Nevertheless  occasional  or  even  habitual  intermittence  of  the  pulse  is  in 
many  persons  compatible  with  a  good  state  of  health,  and  with  a  fair  pros- 
pect of  longevity,  so  that  Heberden's  dictum  still  holds  good :  "  Such  trivial 
causes  will  occasion  them  (intermittent  pulses)  that  they  are  not'  worth 
regarding  in  any  illness,  unless  joined  with  other  bad  signs  of  more 
moment."  In  numerous  cases,  when  for  many  years  the  pulse  has  always 
intermitted,  the  heart  is  found  after  death  to  be  perfectly  sound  and  the 
coronary  arteries  normal.  Walshe  believed  that  some  people  feel  more 
comfortable  when  the  rhythm  of  the  heart  is  intermittent  than  when  it 
becomes  (as  it  sometimes  will  for  a  time)  perfectly  regular. 

In  a  patient  eighty-six  years  old,  a  subject  of  gout,  the  writer  noticed 
the  pulse  repeatedly  to  intermit  for  three,  four,  or  even  five  beats ;  yet 
there  was  no  discomfort  felt,  and  no  appearance  of  antEmia  or  of  venous 
fulness. 

It  is  said  that  intermittence  of  the  pulse  ceases  during  any  illness  at- 
tended -with  pyrexia.  In  one  case  Richardson  ■('  Trans.  St  And.  Med.  Grad. 
Asaoc,'  1869)  found  the  pulse  intermittent  in  an  infant  on  the  day  of  birth, 
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and  this  condition  lasted  for  five  years,  after  which  it  gradually  disappeared  : 

bPoZl    "r'T  ^'-P'''?^'      ^  who  afterward; 

became  entirely  fi-ee  from  it.  In  adults  it  is  sometimes  due  to  flatulent 
dyspepsia.  Dr  Balfom-,  indeed,  is  disposed  to  think  that  it  is  rarely  de- 
pendent upon  any  form  of  indigestion  except  associated  with  gout,  but  in 
this  few  will  agree  with  him.* 

In  some  persons  intermittence  of  the  pulse  is  produced  by  drinkino- 
tea;  and  m  others  tobacco-smoking  has  a  like  effect.  In  many  persont 
intermittence  of  the  heart's  action  appears  to  be  traceable  to  the  shock 
of  sudden  terror  or  grief.  Richardson  and  Balfour  mention  cases  in  which 
it  was  set  up  by  a  railway  accident  or  by  a  shipA^a-eck;  and  the  former 
relates  the  cases  of  two  patients  in  whom  intermittence  of  the  pulse  pre- 
ceded an  attack  of  mania,  in  one  of  them  on  several  different  occasions. 

Irregularity.— k  pulse  may  be  irregular  (apart  from  intermission)  in 
two  ways  :  the  force  of  each  beat  may  be  unequal,  or  the  interval  between 
the  beats  may  be  unequal.  Most  often  the  two  conditions  are  met  with  in 
combination.  The  most  common  form  is  a  series  of  frequent,  short  and 
feeble  beats  following  an  ordinaiy  one.  The  ventricle  makes  a  series  of 
ineffectual  contractions  in  rapid  succession,  and  the  patient  describes  the 
result  as  a  fluttering  sensation  within  the  chest. 

Irregularity  of  the  pulse  and  heaxt  often  accompany  tachycardia  and, 
like  it,  may  occur  in  a  perfectly  healthy  person.  A  youth  who  runs  or  rows 
in  a  race  without  suitable  training  will  experience  irregular  as  well  as  quick- 
ened pulse,  and  if  he  persists  in  the  effort  this  may  lead  to  palpitation,  and 
at  last  to  feebleness  and  syncope  (asphyxia  in  the  proper  sense  of  the  word). 

The  same  irregularity  may  result  from  mental  emotion,  or  from  what 
appears  to  the  examiner  the  trifling  excitement  of  a  viva  voce  examination 
for  a  diploma  or  for  life  insurance.  In  such  cases  one  may  find  the  pulse 
very  irregular  in  rhythm  and  unequal  in  force,  with  perhaps  a  loud  systolic 
murmur  also ;  and  yet  a  few  minutes'  repose  will  show  that  the  whole  dis- 
turbance is  only  temporary. 

Even  constant  irregularity  of  the  heart's  action  is  sometimes  less  serious 
than  might  be  expected,  especially  in  persons  no  longer  young,  who  are 
able  to  lead  quiet  lives,  undisturbed  by  active  exertion  or  strong  emotion. 
Such  persons  may  live  for  years,  and  pass  their  days  happily  and  usefully. 
On  the  other  hand,  irregularity  of  the  pulse  may  be  a  symptom  of  dangerous 
organic  disease ;  for  when  no  murmur  can  be  detected,  there  is  always  the 
possibility  of  degenerative  changes  in  the  walls  of  the  left  ventricle. 

As  a  rule,  irregularity  of  the  pulse  should  be  regarded  as  of  more  im- 
portance than  mere  intermittence.  A  temporaiy  acceleration  of  the  pulse, 
for  perhaps  ten  or  twenty  beats  at  a  time,  with  subsequent  slackening, 
Avhile  one  has  one's  fingers  on  the  wrist,  is  of  no  consequence.  Irregularity 
which  passes  off  when  the  patient  sits  down  and  no  longer  thinks  about  his 
heart,  is  of  no  grave  moment,  even  though  it  returns  on  eveiy  fresh  occa- 

*  A  circumstance  observed  with  reprard  to  this  kind  of  pulse  seems  to  be  very  suggestive 
as  to  its  mode  of  production.  As  is  well  known,  intermittence  of  pulse,  when  the  result  of 
dyspepsia,  is  very  apt  to  come  on  after  the  patient  lies  down  in  bed.  Now,  I  have  noticed 
in  my  own  person — and  patients  have  assured  me  that  they  have  noticed  the  same  thing — 
that  when  the  pulse  is  intermittent  overnight,  it  often  is  so  on  the  following  morning  also, 
although  it  becomes  regular  after  one  has  risen  from  the  recumbent  posture.  The  probable 
explauiition  seems  to  bo  that  what  causes  the  heart's  action  to  intermit  is  the  presence  in 
the  stomach  of  solid  pieces  of  food  imperfectly  masticated. — C.  H.  F. 


ARRHYTHMIA- — ALLORRHITHMIA 


175 


sion  of  excitement ;  but  it  becomes  serious  when  the  intervals  grow  shorter 
and  the  excitement  necessary  to  affect  the  heart  gradually  less. 

Irregularity  with  an  infrequent  pulse  is  much  more  dangerous  than  whent 
it  goes  with  tachycardia. 

Irregularity  of  the  pulse,  as  a  constant  symptom,  is  associated  with 
mitral  incompetence,  and  the  later  stages  of  all  forms  of  cardiac  disease.. 
It  is  also  an  important  sign  of  failure  of  the  ventricle  in  cases  of  entericai 
and  other  fevers,  in  pneumonia,  and  in  peritonitis.  It  is  met  with  in  some, 
cases  of  flatulent  dyspepsia,  particularly  when  due  to  tea-drinking,  and  is  a. 
well-known  result  of  the  excessive  use  of  tobacco.  Lastly,  it  may  be  pro-. 
duced  by  an  overdose  of  digitalis. 

A  curious  irregularity,  named  pidsus  paradoxtts  by  Kussmaul,  is  tha1> 
the  radial  pulse  ceases  to  be  felt  during  inspiration.  It  is  an  exaggeration 
of  the  physiological  fact  that  in  some  grown  persons  and  in  many  children 
the  arterial  blood-pressure  rises  in  expiration  and  falls  during  inspiration, 
the  rise  producing  a  fuller  and  slower  pulse,  the  fall  a  weaker  and  more, 
frequent  one. 

Allorrhytlimia. — In  some  cases  disturbance  of  the  heart's  rhythm  shows 
itself,  not  in  irregular  irregularity — if  the  term  is  admissible — ^nor  in,, 
regular  intermission,  but  in  the  constant  succession  of  beats  alter- 
nately strong  and  weak,  or  in  the  constant  coupling  together  of  beats  in, 
pairs.  The  former  condition  was  named  by  Ti-aube  the  Pulsus  alternans, 
the  latter  the  Pulsus  ligeminus.  By  Sommerbrodt  ('  Deutsches  Arch.,'' 
xix)  they  were  included  together  under  the  common  name  of  "  allorrhyth- 
mia."  In  English  we  might  use  the  terms  "  doubled  "  or  "  twin  "  pulse,  and; 
"  grouped  "  pulse  to  denote  a  succession  of  two  or  more  similar  beats,  and 
"  alternate  "  for  the  more  or  less  constant  succession  of  a  strong  and  a  weak 
beat.  P.  trigeminus,  with  the  beats  in  groups  of  three,  might  be  called; 
"  trebled,  or  triplet  pulse." 

A  good  example  of  the  pulsus  alternans  was  recorded  by  Dr  Fagge  in., 
the  '  Guy's  Hospital  Reports '  for  1871,  vol.  xvi,  p.  330. 

The  patient  was  a  woman  of  thirty,  wlio  came  into  tbe  hospital  with  a  well-markecl. 
presystolic  murmur.  The  usual  rate  of  her  heart's  action  was  about  70.  But  sometimes  it 
would  rise  to  92,  and  then  only  every  other  beat  produced  a  pulse  at  tbe  wrist,  which 
accordingly  was  counted  as  46;  there  was,  however,  reason  to  believe  that  the  beats  which 
failed  to  reach  the  radial  arteries  were  attended  with  reflux  into  the  systemic  veins,  inas-. 
much  as  a  pulse  could  be  felt  at  the  root  of  the  neck,  apparently  in  the  jugulars.  It  is 
worthy  of  notice  that  70  is  almost  exactly  the  arithmetical  mean  between  46  and  92. 
At  one  time  the  allorrhythmic  state  of  the  pulse  could  be  stopped  at  will,  by  making  her 
walk  so  as  to  quicken  the  heart's  action ;  the  rhythm  was  then  normal,  but  afterwards, 
when  the  heart  began  to  slow  again,  it  fell  into  the  peculiar  alternate  rhythm.  Traube. 
supposed  the  pulsus  bigeminus  to  be  a  sign  of  the  near  approach  of  death,  but  this  patient 
lived  ten  or  eleven  years  after  the  publication  of  her  case. 

Allorrhythmia,  like  arrhythmia  and  intermission,  is  not  always  a  sign, 
of  cardiac  disease ;  it  has  been  noticed  in  cases  of  cerebral  haemorrhage  or 
softening,  and  also  during  convalescence  from  pneumonia,  jDeritonitis,  or- 
fever.  It  has  also  been  frequently  observed  as  a  sequel  of  epileptic  attacks, 
and  Tripier,  of  Lyons,  has  collected  a  large  number  of  these  cases.*  When, 
the  pulse  is  at  times  allorrhythmic,  it  is  apt  at  other  times  to  be  arrhythi'. 
mic,  and  both  may  be  felt  in  the  same  patient  within  an  hour. 

*  Sommerbrodt  compared  allorrhythmia  with  the  modification  of  brcatliiug  associated) 
with  the  names  of  Cheync  and  Stokes;  and  the  two  conditions  sometimes  occur  together.. 
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2  alpUatwnof  the  //e«r<.— Under  ordinary  conditions  a  healthy  person 
IS  unconscious  of  the  heart's  action-if  one  becomes  aware  of  its  pulsations 
palpitation  is  said  to  be  present.  This  does  not  usually  denote  permanent 
■disease;  it  may  occur  to  any  person  after  great  exertion,  or  under  strong 
emotion.  But,  apart  from  such  causes,  it  may  be  due  to  various  kinds  of 
disturbance  of  the  heart ;  and  it  sometimes  appears  to  be  the  chief  sym- 
.ptom  a  patient  complains  of.  In  some  cases  in  which  the  cardiac  pulsations 
seem  to  the  patient  to  be  extremely  violent,  the  physician  may  find,  on 
placing  his  hand  over  the  left  side  of  the  chest,  that  they  are  really  quiet 
and  natural;  but  more  often  they  are  really  increased  in  force,  so  as  to 
shake  the  chest,  or  the  entire  body,  or  even  the  bed  the  patient  lies  on. 
The  attempt  to  lie  on  the  left  side  often  aggravates  the  palpitation,  and 
causes  throbbing  of  the  carotids,  a  sensation  as  though  "  the  heart  were 
.jumping  into  the  throat,"  or  "the  eyes  bursting  from  the  sockets,"  flashes 
of  light,  dizziness,  faintness,  or  an  indescribable  sense  of  discomfort  in  the 
region  of  the  heart.  In  some  severe  cases  there  is  extreme  distress,  with 
fear  of  impending  death. 

On  examination,  the  apex-beat  is  seen  to  be  in  its  natural  position,  but 
it  occupies  too  extensive  an  area.  Walshe  described  the  impulse  as  feeling 
like  a  hlnw  if  the  heart  is  well  nourished,  like  a  slap  if  it  is  feeble.  The 
■area  of  cardiac  dulness  is  usually  unchanged,  but  in  prolonged  paroxysms 
it  may  be  increased  to  the  right  of  the  sternum.  The  sounds  are  loud  and 
clear,  with  a  metallic  ringing  character ;  and  the  first  sound  can  occasionally 
be  heard  at  a  distance  of  some  inches  from  the  chest.  A  basic  systolic 
murmur  is  often  heard  when  there  is  no  marked  anaemia,  and  it  has  the 
characters  of  a  pulmonary  (dextro-sigmoid)  bruit.  Still  more  frequently 
transitory  mitral  regurgitation  is  present,  causing  a  systolic  murmur  at  the 
apex ;  but  this  is  audible  in  many  cases  of  tachycardia,  -wdth  irregular  pulse 
under  excitement.  In  fact,  although  we  are  obliged  for  clearness  to  deal 
with  each  condition  separately,  palpitation  with  a  functional  apical  bruit  is 
most  often  met  with  under  temporary  excitement,  combined  with  a  fre- 
quent and  irregular  pulse. 

Palpitation  of  the  heart  is  present  in  various  forms  of  organic  disease, 
and  may  also  accompany  functional  or  neurotic  disturbance  of  the  organ. 
In  the  former  case,  and  also  in  Exophthalmic  Goitre,  it  is  more  or  less 
persistent ;  while  in  the  latter  it  is  usually  paroxysmal.  An  attack  may 
last  from  a  few  moments  to  several  hours,  and  ma}-  end  with  an  abundant 
flow  of  watery  urine. 

Palpitation  about  puberty  is  often  due  to  the  heart  not  developing  in 
proportion  to  the  bodily  growth.*  During  early  adult  life  palpitation  is 
frequently  met  with.  Hysterical  women  are  very  liable  to  it ;  but  perhaps 
the  most  severe  cases  are  seen  in  young  men.  It  may  result  from  want  of 
sleep  or  food,  from  sexual  excesses  or  masturbation,  from  the  abuse  of 
; alcohol,  of  tobacco,  or  of  strong  tea.  When  none  of  these  causes  can  be 
made  out,  it  may  be  due  to  flatulence  after  filling  the  stomach  with  imper- 
fectly masticated  food,  especially  before  bedtime.  It  is  when  palpitation 
recurs  night  after  night,  while  the  patient  is  in  bed,  that  this  cause  should 
be  suspected.  In  other  cases  it  comes  on  during  exertion  ;  but  as  Dr  Balfour 
remarks,  one  characteristic  of  the  nervous  or  functional  nature  of  the  palpi- 
tation is  that  it  disappears  if  the  patient  quickens  his  pace.    In  such  cases 

*  See  Bowditch  on  "  The  Growth  of  Children,"  nnd  Beneke's  observations  on  the  vohinie 
of  the  heart  at  different  ages,  quoted  by  Dr  Pitt  ('  Brit.  Med.  Journ.,'  Nov.  27th,  1886). 
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palpitation  will  be  present  when  he  is  walking  or  dining  alone,  and  absent 
when  he  is  in  a  friend's  company. 

Cardialgia. — Palpitation  is  often  accompanied  by  severe  distress  re- 
ferred to  the  chest,  but  acute  neuralgic  pain  is  a  somewhat  rare  symptom  of 
organic  disease  of  the  heart.  It  most  frequently  accompanies  lesions  of 
the  sigmoid  valves  or  of  the  ascending  aorta.  It  is  a  common  symptom  of 
aneuiysm,  and  we  shall  see  that  in  its  most  severe  form  it  is  part  of  the 
condition  known  as  angina  pectoris. 


Treatment  of  pal2ntation,  tachycardia,  and  irregular  pulse. — Funn- 
tional  disorder  of  the  heart  is  often  due  to  overloading  of  the  stomach,  and 
regulation  of  the  diet  is  essential.  Moderation  in  the  use  of  stimulants 
should  also  be  insisted  on,  or  entire  abstinence ;  and  the  same  applies  to 
tobacco,  tea,  and  all  forms  of  excitement,  including  sexual  indulgence. 

When  there  is  anaemia,  iron  or  arsenic  may  be  prescribed  with  advan- 
tage; but  of  drugs  intended  to  affect  the  heart  directly,  digitalis  is  by 
far  the  most  useful.  This  was  Da  Costa's  experience,  and  it  is  in  entire 
accordance  with  that  of  most  English  physicians.  Occasionally,  however, 
like  every  other  drug,  it  fails  either  in  diminishing  the  frequency  of  the 
pulse,  or  in  correcting  its  irregularity.  Other  medicines  which  may  then 
be  used  are  strophanthus,  bromide  of  potassium,  hj^oscyamus,  cannabis 
indica,  and  ether.  For  the  palpitation  of  hysterical  women,  assafoetida,  Sp. 
Armoraciae  co.,  and  valerian  are  indicated. 

For  palpitation  accompanied  by  irregularity  and  intermittence  of  the 
pulse,  there  is  no  doubt  that  half  an  ounce  of  brandy  is  an  efficient  remedy ; 
but  the  risk  of  dram-drinking  becoming  a  habit  makes  it  too  dangerous. 
The  writer  would  advise  in  preference  the  use  of  aromatic  spirits  of  ammonia, 
Sp.  JEtheris  Co.,  Sp.  Chlorof.  and  Tr.  Card.  Co.  Nux  vomica  is  often  of 
great  use  in  steadying  the  heart's  action;  and  belladonna  is  particularly 
valuable  when  the  pulse  intermits. 

Aconite  seems  to  be  of  no  service  in  cases  of  mere  functional  palpitation, 
but  Da  Costa  obtained  good  results  with  it  Avhen  the  heart  was  beginning 
to  undergo  hypertrophy.  It  often  exerted  a  marked  influence  upon  the 
force  of  the  cardiac  beats  without  diminishing  their  frequency,  whereas 
the  opposite  effect  was  produced  by  digitalis.  Consequently,  in  suitable 
cases  the  two  drugs  may  be  given  together  with  advantage.  Veratrum 
viride  seems  to  be  intermediate  in  its  action  between  them. 


Tension  of  the  pulse. — The  methods  of  estimating  resistance  of  the 
pulse  to  compression  have  been  already  considered.  The  older  physicians 
used  the  names  pulsus  durus  and  ;w7.9i<.s  mollis  to  denote  the  degrees  of 
tension,  and  called  a  small  incompressible  pulse  Aviry,"  a  small  and  com- 
pressible one  "  thready." 

The  tension  felt  by  the  educated  finger  placed  on  the  radial  artery 
depends  first  on  the  force  of  the  left  ventricle  behind,  secondly  on  the  re- 
sistance in  the  capillaries  and  contracted  arterioles  in  front;  and  this  feel- 
ing of  pressure  or  tension  will  be  modified  by  the  softness  and  elasticity,  or 
the  hardness,  rigidity,  and  thickness  of  the  walls  of  the  radial  arter3^ 

The  highest  tension  is  commonly  found  in  the  most  chronic  form  of 
iinght  s  disease,  when  there  is  increased  resistance  in  front  and  a  hyper- 
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trophied  ventricle  behind.  But  high  tension  is  also  found  in  many  cases  of 
early  and  acute  nephritis  after  scarlatina,  and  in  a  less  degree  in  other 
acute  inflammations,  especially  of  the  serous  membranes  ;  likewise  in  cases 
of  gout  and  plumbism,  and  of  epilepsy.  It  is  also  met  with  during  preg- 
nancy, in  some  cases  of  chlorosis,  and  in  full-blooded,  free-living  patients, 
who  find  relief  in  blue  pill,  colchicum,  and  a  purge.  The  hard  pulse  some- 
times found  in  cases  of  apoplectic  coma  is  in  most  cases  due  to  concomitant 
Bright's  disease. 

A  low  tension  with  a  relaxed  artery  is  characteristic  of  pyrexia  generally, 
particularly  of  the  specific  fevers,  and  of  acute  rheumatism. 

In  cases  of  pneumonia  and  meningitis  and  in  some  cases  of  acute 
Bright's  disease,  the  pulse  is  large  or  "  full,"  with  high  tension.  This  is 
the  "  bounding  "  pulse  of  the  older  physicians  of  which  the  mention  always 
precedes  the  record  of  venesection.  Another  and  a  very  characteristic 
condition  is  the  strong,  short,  full  pulse  with  low  tension,  which,  when 
fully  developed,  is  the  collapsing  or  "  Avater-hammer  "  pulse  of  Corrigan. 

"a  small  pulse  with  high  tension,  shown  by  the  length  of  the  systolic 
expansion  and  the  slight  degree  of  the  diastolic  fall,  is  the  opposite  of  the 
last  variety,  and  constitutes  the  "persistent"  and  hard  pulse  of  chi-onic 
renal  disease. 

A  small,  weak,  and  compressible  pulse,  which  is  also  irregular,  is  one 
of  the  characteristic  symptoms  of  mitral  regurgitation. 

The  same  hardness  which  is  felt  by  the  finger  in  the  contracted  and 
thickened  artery  of  Bright's  disease  may  be  produced  by  calcareous  de- 
generation of  the  middle  coat  of  the  radial  artery,  or  by  the  more  common 
atheroma  of  larger  vessels.  The  visible  pulsation  and  emptiness  durmg 
diastole,  which  in  young  subjects  with  elastic  arteries  is  indicative  of  im- 
perfection of  the  sigmoid  valves,  denotes  in  older  persons  a  want  of  elasticity 
of  the  aorta  and  other  arteries,  due  to  degenerative  changes. 

A  "  fluttering "  pulse  is  one  very  irregular,  and  perhaps  intermittent ; 
and  a  "  running  "  pulse  is  one  so  weak  and  so  frequent  that  it  can  no  longer 

be  counted.  ,      i  •!„ 

The  pulse  of  the  radial  artery  may  be  always  weak,  and  its  lumen  easily 
compressible,  without  there  being  any  lesion  of  the  heart  or  any  deviation 
from  health.  Hence  "  a  poor  pulse  "  is  often  a  deceptive  guide  m  a  patient 
seen  for  the  first  time,  or  in  a  candidate  for  life  assurance.  A  short 
"slapping"  i.vlse—jnt'hus  ceZer— associated  with  low  tension,  is  often  felt 
after  depletion  by  hsemorrhage  or  purgation.  ,     ^     ^  a 

The  iDulse  of  high  tension  may  often  with  advantage  be  treated  by 
pm-ging  and  moderate  blood-letting  ;  the  soft  pulse  often  ^/^^timulants 
and  steel.  But  as  in  other  cases,  such  indications  are  only  to  be  followed 
when  the  primary  disease  has  been  ascertained. 

Absence  of  the  pulse  (etymologically  denoted  by  the  word  ^spl^^f  a^Is 
not  only  obsei-ved  in  svncope  and  collapse,  when  the  heart',  beats  aie  too 
feeble  To  be  felt  at  the  wrist,  but  may  be  the  result  of  peripheral  causes 
offoffiTio-  one  or  both  radial  arteries.  . 

ha   described  the  puhe  disappearing  in  "'^  I™,' 

,        J  L.  „„tl^pd  the  same  less  fi-equentlv,  coincident  with  deep  e!.pi- 
™  fon    He"  h  nt    h^a^^^^^^^^^  upon  ad.iesions  of  the  subclavian 

„rte,^'wi7h  the  pleura  and  the  dome-shaped  pi-ooess  of  cervical  fascia  at  the 
root  of  the  neck. 
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Hauiburger  remai'ked  a  very  singular  fact  with  respect  to  the  jjulse.  If 
a  healthy  person  throws  the  shoulders  well  backward,  and  the  arms  back- 
wards and  downwards  so  as  to  cross  the  hands  over  the  sacrum,  on  deep 
inspiration  both  radial  pulses  disappear  for  the  time.  Hyrtl  explained  this 
as  due  to  compression  of  the  subclavian  artery  by  the  hrst  rib,  and  Ham- 
bm-ger  believed  that  when  this  is  not  the  case,  it  is  due  to  perichondritis 
fixing  the  first  cartilage,  a  frequent  concomitant  of  phthisis  with  pleurisy 
of  the  apex.  This  experiment  has  been  frequently  repeated  by  the  writer, 
who  found  that  the  pulse  first  becomes  irregular,  weak,  and  slow,  and  then 
disappears,  to  return  at  once  on  taldng  a  fresh  breath  or  moving  the 
arms. 

If  the  two  radial  pulses  dift'er  mai'kedly  in  size  or  in  force  of  beats, 
there  is  either  some  abnormal  distribution  of  the  arteries,  or  obstruction 
from  a  tumour  pressing  from  without,  or  atheroma  or  some  other  local 
lesion.  In  many  cases  the  tumour  or  internal  lesion  is  an  aneurysm,  and 
this  may  either  act  by  pressing  on  the  aa'tery  or  may  diminish  the  flow  of 
blood,  and  thus  the  size  of  the  artery,  by  diverting  it  from  its  normal 
channel. 

Syncope* — ^Fainting  or  sudden  failure  of  the  heart  varies  in  degree. 
In  the  most  severe  cases  the  patient  experiences  distressing  sensations  of 
giddiness,  nausea,  and  sinking  at  the  epigastrimn.  He  turns  cold  and  pale, 
and  breaks  out  in  a  clammy  sweat ;  his  sight  becomes  dim,  his  head  swims, 
everything  appears  black,  he  hears  rushing  noises  in  the  ears,  and  becomes 
insensible.  His  pulse  is  frequent  and  very  weak,  and  it  soon  ceases  to  be 
felt  at  the  wrist,  though  it  may  still  be  counted  in  the  carotids.  The 
heart's  impulse  grows  more  and  more  feeble,  until  it  is  no  longer  jDercept- 
ible.  Although  one  may  still  hear  its  sounds  Avith  the  stethoscope,  they 
are  faint,  and  the  second  one  is  audible  only  at  the  base.  The  respiration, 
meantime,  becomes  infrequent,  irregular,  and  shallow,  and  the  pupils  are 
dilated. 

In  slighter  cases,  after  having  suffered  for  some  minutes  from  giddiness 
and  nausea,  the  patient  loses  himself  just  for  an  instant,  and  then  gradually 
recovers.  It  is  not  uncommon  for  recun-ent  "  fainting  fits,"  with  an  im- 
perceptible pulse  and  veiy  feeble  cardiac  action,  to  last  for  an  hour  or 
longer,  and  yet  to  end  favourably.  The  subsidence  of  an  attack  is  marked 
by  gasping,  or  sighing  respiration  at  intervals,  and  by  gradual  retui-n  of 
pulse,  consciousness,  and  colour.  These  symptoms  are  often  painful  and 
distressing,  more  so  than  the  passage  to  unconsciousness. 

A  case  of  supposed  syncope  in  which  the  stoppage  of  the  pulse  and  the 
interruption  of  the  mental  faculties  are  a.bsolutelj'-  sudden,  and  in  which  the 
resiunption  of  the  heart's  action  and  the  recoveiy  of  consciousness  are  no 
less  instantaneous,  is  probably  not  true  syncope,  but  the  minor  form  of 
epilepsy.  A  person  feeling  faint  can  usually  sit  or  recline,  she  droops 
rather  than  drops ;  but  an  epileptic  attack  is  more  sudden,  and  hence  the 
face  and  head  are  more  often  injured  by  a  fall. 

The  heated  air  of  a  crowded  room,  the  sight  of  blood  (even  from  a  cut 
finger),  the  strong  odour  of  flowers,  the  introduction  of  a  catheter,  may 

*  Si/nonyms. — Afaintin(T  fit — A  swoon — Lipothymia — Deliqnium  anirai,  Svi/kottj?  is  the 
reguliir  term  for  a  swoon  in  Galen,  Aretasns,  and  Plutarch ;  \nro9vfiia  is  used  in  the  same 
sense  by  Hippocriites,  but  has  been  appropriiited  by  some  later  writers  to  collapse  as  dis- 
tinct from  fainting. 
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each  cause  fainting  in  certain  persons.  It  is  most  apt  to  occur  in  younj^ 
adults,  and  in  women  rather  than  in  men ;  but  it  frequently  befalls  healthy 
and  vigorous  youths. 

Standing  up  suddenly  or  for  a  long  time,  particularly  when  the  hands 
are  unsupported,  as  with  soldiers  on  parade,  or  schoolboys  in  class,  or  women 
in  a  crowd,  is  apt  to  cause  syncope.  Even  getting  quickly  out  of  Vjed  gives 
a  momentary  sensation  of  faintness  in  many  otherwise  healthy  persons,  us 
they  gain  their  feet.  Walking  or  standing  or  attending  a  church  or  school 
before  breakfast,  and  without  taking  a  biscuit  and  a  glass  of  milk  as  a 
precaution,  are  well-known  causes  of  more  or  less  developed  syncope.  The 
difficulty  is  no  doubt  the  purely  hydraulic  one  of  adequate  supply  of  blood 
to  the  brain.  Again,  certain  kinds  of  pain,  particularly  crushing  of  a  finger 
or  a  limb,  and  most  of  all  compression  of  a  testis,  will  produce  faintness  or 
deep  and  fatal  syncope.  And  the  mere  apprehension  of  pain  has  sometimes 
the  same  effect  upon  one  who  will  immediately  afterwards  bear  its  infliction 
with  fortitude. 

It  is  important  not  to  allow  those  who  are  convalescent  from  fever, 
particularly  influenza  and  enteric  fever,  to  sit  up  in  bed  suddenly ;  and  the 
same  caution  applies  to  those  suffering  from  severe  diarrhoea.  Among  the 
causes  of  the  graver  forms  of  syncope  are  haemorrhage,  organic  disease  of 
the  heart  and  aorta,  pulmonary  embolism,  and  occasionally  the  too  rapid 
Avithdrawal  of  ascitic  or  pleuritic  fluid  by  tapping. 

In  syncope  due  to  haemorrhage  there  is  a  waxy  pallor  of  the  face  and 
lips,  of  the  hands  and  finger-nails,  and  of  the  whole  surface.  Consciousness 
is  gradually  lost,  and  occasionally  epileptiform  convulsions  occur.  Some- 
times the  patient  lapses  from  time  to  time  into  a  state  of  insensibility, 
regaining  consciousness  in  the  intervals  of  these  "  fainting  fits."  They 
recur  if  the  patient  attempts  to  sit  up,  and  at  the  same  time  the  pulse  at 
the  wrist  becomes  feebler.  After  death  the  heart  is  found  contracted  and 
empty.  This  form  of  death  follows  ruptured  aneuiysm,  traumatic  haemor- 
rhage, uterine  flooding,  and  purpura,  but  seldom  haemoptysis,  hsematemesis, 
or  intestinal  haemorrhage. 

Syncope  must  be  clinically  distinguished  from  the  condition  known  as 
collapse,  although  both  are  accompanied  by  failure  of  the  heart,  and  their 
pathological  difference  is  not  clear.  In  collapse  the  pulse  at  the  wrist 
becomes  imperceptible,  and  the  cardiac  sounds  are  scarcely  audible,  as  in 
syncope  ;  but,  in  addition,  the  surface  of  the  body,  and  especially  of  the 
hands  and  feet,  is  cold ;  the  features  are  sunken,  the  eyes  retracted  in  their 
sockets,  and  the  orbits  surrounded  by  dark  rings.  Yet  the  patient  is  often 
free  from  giddiness,  nausea,  or  faintness,  and  may  still  be  able  to  get  out 
of  bed.  Collapse  may  result  from  various  abdominal  lesions,  as  peritonitis, 
strangulation  of  the  bowel,  and  perforation  of  a  hollow  viscus,  and  is  then 
probably  due  to  reflex  inhibition  from  the  solar  plexus. 

The  "  cardiac  "  variety  of  sunstroke  must  also  be  mentioned.  In  this 
the  sufferer  gives  no  sign  of  illness  until  he  falls,  gasps,  and  perhaps  at 
once  expires  before  anything  can  be  done  to  help  him.  Dr  Maclean  says 
that  this  is  the  form  most  often  seen  in  soldiers  exerting  themselves  m 
the  heat  of  the  sun  when  fully  dressed  and  accoutred  (cf.  vol.  i,  p.  939). 

Death  by  syncope  from  organic  disease  of  the  heart  may  be  absolutely 
sudden  •  the  patient  falls  to  the  ground  or  sinks  back  in  his  chair  uncon- 
scious, and  is  dead  before  help  can  be  given.  The  respiration  may  cease  at 
the  same  instant  as  the  beats  of  the  heart,  or  a  few  deep  gasps  occur; 
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then  a  kind  of  shiver  passes  through  the  frame,  pallor  spreads  over  the  sur- 
face, and  all  is  over.* 

The  causes  of  sudden  stoppage  of  the  heart  are  various.  In  animals 
powerful  stimulation  of  one  of  the  nervi  vagi  arrests  the  cardiac  beats ;  a 
similar  effect  follows  irritation  of  the  cardio-inhibitory  centre  in  the  bulb  ; 
frequently  it  is  the  result  of  direct  or  reflex  inhibition  through  the  vagi ; 
and,  lastly,  it  can  be  produced  as  a  reflex  effect  by  a  violent  impi-ession  upon 
peripheral  nei-ves,  as  by  suddenly  crushing  the  foot  or  striking  the  exposed 
intestine  with  the  handle  of  a  scalpel  in  the  frog  (the  Klopfversuch),  or 
even  by  gentler  stimulation  when  peritonitis  has  first  been  set  up. 

In  human  pathology  all  these  varieties  of  inhibition  seem  to  occur  more 
or  less  frequently.*  That  of  which  in  medical  practice  we  know  least  is 
perhaps  direct  inhibition  by  stimulation  of  the  vagus.  Czermak,  however, 
was  able  at  will  to  stop  the  beating  of  his  own  heart  by  pressing  the  trunk 
of  the  pneumogastric  nerve  against  a  small  osseous  tumour  in  the  neck. 
In  cases  of  aneurysm  of  the  aorta,  it  is  not  uncommon  for  sudden  death 
to  occur  without  the  autopsy  revealing  a  rupture  of  the  sac  or  any  other 
definite  change ;  in  such  cases  the  fibres  of  the  left  vagus  nei-ve  are  often 
spread  over  and  inseparably  blended  with  the  walls  of  the  aneurysm  ;  and 
this  may  perhaps  cause  the  arrest  of  the  cardiac  pulsations.  Inhibition  of 
the  heart  by  stimulation  of  the  centre  in  the  bulb  probably  occurs  when 
fainting  is  caused  by  emotion. 

Death  by  reflex  inhibition  appears  to  be  of  frequent  occurrence.  There 
can  be  little  doubt  that  the  "  fatal  shock  "  which  accompanies  severe  injuries 
of  the  limbs  or  of  any  part  of  the  body  is  of  this  nature.  But  what  is  most 
striking  is  that  abdominal  diseases  are  specially  apt  to  be  attended  with 
sudden  death.  In  the  collapse  of  acute  peritonitis  death  is  often  sudden. 
Cases  of  sudden  and  fatal  syncope  from  slight  blows  on  the  epigastrium,  like 
the  Klopfversuch,  are  not  uncommon.  The  classical  instance  is  that  re- 
corded by  Sir  Astley  Cooper  of  a  sailor,  who,  Avhile  "  skylarking  "  with  a 
shipmate,  and  lifted  on  his  shoulders,  received  a  tap  on  the  pit  of  the 
stomach  which  caused  immediate  death. 

Apart  from  these  causes  of  sudden  and  fatal  syncope  which  are  nervous 
and  inhibitory  in  origin,  and  from  those  Avhich  depend  on  haemorrhage,  are 
the  still  more  numerous  oases  of  syncope  from  mechanical  arrest  of  the  flow 
of  blood  from  the  heart  to  the  brain.  They  occur  most  frequently  as  the 
result  of  aortic  regurgitation  or  obstruction,  next  of  mitral  stenosis,  and 
less  commonly  from  pericarditis,  rupture,  and  fatty  or  fibrous  degeneration 
of  the  left  ventricle. 

In  the  treatment  of  a  faint,  the  first  thing  is  to  give  the  patient  air, 
and  to  lay  him  down  with  the  head  as  low  as  possible  ;  the  clothes  must 

*  It  is  often  impossible,  in  snch  cases,  to  determine  whether  paralysis  or  spasm  of  the 
heart  is  the  cause  of  death.  If  iin  autopsy  is  made,  its  chambers  may  be  found  either 
relaxed  or  contracted,  either  empty  or  more  or  less  full  of  blood.  But  it  is  difficult  to  say 
how  far  its  state  may  be  modified  by  contraction  of  the  ventricular  walls  after  death.  If 
they  are  flabby,  while  the  muscles  generally  are  in  a  state  of  rigor  mortis,  it  seems  fair  to 
conclude  at  the  time  when  life  became  extinct  the  heart  stopped  in  a  condition  of  diastole. 
On  the  other  hand,  stoppage  in  systole  is  not  always  due  to  spasm  j  it  may  be  the  result 
of  rigor  mortis. — C.  H.  F. 

*  If  the  analoiry  with  the  inhibitory  phenomena  obsej'ved  in  the  physiological  labora- 
tory can  be  looked  upon  as  tolerably  complete,  it  is  an  interesting  question  wliether  in 
any  circumstances  the  supervention  of  collapse  or  of  fainting  can  be  prevented  by  the 
injection  of  atropine,  the  efEect  of  which  in  animals  is  to  completely  annul  the  normal 
iuiiibitory  action  of  tlie  vagus. — C.  H.  F, 
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be  loosened  about  the  throat  and  chest,  and  sympathising  friends  must  be 
sent  away.  A  bottle  of  amnaonia  may  be  held  to  the  nostrils ;  or,  if  this 
be  not  at  hand,  a  bunch  of  feathers  may  be  burnt  and  the  fumes  inhaled. 
Cold  water  may  be  sprinkled  on  the  face,  and  if  the  stomach  be  overloaded, 
an  emetic  of  mustard  should  be  administered;  for  this,  as  Anstie  says,  litis 
a  powerfully  rousing  influence  upon  the  heart.  Sal  volatile,  brandy,  ether, 
or  a  tumbler  of  cold  water  may  be  given  by  the  mouth ;  or,  in  severe  cases 
when  the  patient  continues  unconscious,  five  drops  of  strychnia,  or  fifteen 
of  either  ether  or  brandy  may  be  injected  under  the  skin.  Our  house 
physicians  frequently  adopt  this  practice,  and  in  many  cases  with  marked 
success  in  stimulating  the  action  of  the  heart,  although  the  result  is  too 
often  temporary.* 

It  is  not  yet  quite  clear  whether  galvanism  is  useful  in  cases  of  severe 
syncope.  Ziemssen  found  ('  Deutsch.  Arch.,'  xxx,  1881)  in  a  patient  whose 
chest  wall  was  deficient  so  that  the  heart  was  covered  only  by  the  skin, 
that  the  heart's  beats  could  be  accelerated  by  powerful  currents.  Erb 
recommends  that  in  galvanising  the  heart  large  electrodes  should  be  used, 
one  being  applied  over  the  surface  of  the  organ,  the  other  over  the  dorsal 
vertebrae ;  a  current  of  high  intensity  should  then  be  passed,  its  direction 
being  reversed  seventy  or  eighty  times  in  the  minute.  Previous  observers, 
as  cited  by  Walshe,  had  found  that  with  strong  currents  there  was  a  risk 
of  inhibitino-  the  cardiac  contractions  instead  of  stimulatino;  them.  The 
battery  is  often  applied  when  the  heart  ceases  beating  under  chloroform, 
but  it  is  doubtful  whether  it  does  good. 

*  Another  method,  advanced  by  Dr  J.  C.  Reid  ('  Brit.  Med.  Jonrn.,'  1880,  vol.  ii, 
p.  1014),  is  tliiit  of  pouring  hot  water  over  the  pi  aecordial  region.  He  cites  a  case  in  an 
old  man  of  seventy,  who  was  thus  restored  from  appai'ent  death,  and  lived  long  afterwards. 
— C.  H.  F. 


ANGINA  PECTOEIS 


Ac  velut  ill  somnis  oculos  ubi  laiiguida  pressit 
Nocte  quies,  iiequicquiun  avidos  extendere  cursiis 
Velle  videmur,  et  in  iiiediis  conatibus  segr'i 
Succidimus  ;  iiou  lingua  valet,  nou  corpora  uotaj 
SufRciuut  vires,  nec  vox  nec  verba  sequuuter. 

Vekgil,  iEueid,  xii,  908—12. 

Hcberden's  original  account  of  ike  disorder — Onset  and  symptoms— Recurrence 
and  event — Anatomy— Patliology — Angina  vasomotoria — Pseudo-angina — 
Secoiulary  angina — Cardialgia — /Etiology — Age  and  sex — Gases — Pro- 
gnosis— Treatment. 

This  term,  Angina  pectoris,*  may  be,  as  we  shall  see,  restricted  to  a 
very  definite  and  striking  set  of  symptoms  associated  Avith  a  definite  anato- 
mical lesion ;  or  it  may  be  applied  to  certain  symptoms,  however  caused ; 
or  it  may  include  almost  any  functional  disorder  attended  with  pain  and 
referred  to  the  chest.  In  its  most  marked  and  serious  form,  it  may  be 
defined  as  the  most  severe  form  of  cardiac  pain,  occurring  in  sudden  parox- 
.ysms,  and  accompanied  by  a  sense  of  impending  death ;  it  returns  again 
and  again,  and  sooner  or  later  is  fatal. 

It  was  first  described  by  Heberdenf  as  follows  : — There  is  a  disorder 
of  the  breast,  marked  with  strange  and  peculiar  symptoms,  considerable  for 
the  kind  of  danger  belonging  to  it  and  not  extremely  rare,  which  deserves 
to  be  mentioned  more  at  length.  The  seat  of  it  and  sense  of  strangling  and 
anxiety  with  which  it  is  attended  may  make  it  not  improperly  be  called 
Angina  Pectoris.  They  who  are  afflicted  with  it  are  seized  while  they  are 
Avalking  (more  especially  if  it  be  uphill  and  soon  after  eating)  with  a  pain- 
ful and  most  disagreeable  sensation  in  the  breast,  which  seems  as  if  it 
would  extinguish  life  if  it  were  to  increase  or  to  continue  ;  but  the  moment 
they  stand  still  all  this  uneasiness  vanishes.  In  all  other  respects  the 
patients  are  at  the  beginning  of  the  disorder  perfectly  well,  and  in  parti- 

*  Synonyms.  —  Pectoris  dolor  —  Breast-pang  —  Syncope  anginosu  (Purry)  —  Asthma 
dolorificum  (Erasmus  Darwin)— Cardiodynia— Neuralgia  cordis  (Laeiiiiec)— Hypersestbesia 
plexus  cardiaci  (Romberg)— Stenocardia  (Eichliorst).— JFr.  Angine  de  poitrine.— (?e;-»i. 
Brnstbraune — Brustkleinmii. 

t  In  the  'Medical  Transactions'  of  the  College  of  Physicians  for  1768.  Some  French 
writers  have  set  up  a  claim  of  priority  for  their  countryiuiiu,  Rougnon,  on  account  of  a 
letter  written  by  him  to  Lorry  a  few  months  earlier,  in  which  is  related  the  death  of  a 
cavalry  officer,  M.  Charles,  by  what  was  probably  the  same  disease.  ]5ut  so  far  as  the  account 
of  a  single  case  anticipated  Heberden's  observations,  the  priority  belongs  to  Morgagni, 
wbo  recorded  one  in  a  Venetian  woman  early  in  the  eighteenth  century  (quoted  by  Gairdner 
'  Reynolds'  System,'  vol.  iv,  p.  537). 
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cular  have  no  shortness  of  breath,  from  which  it  is  totally  different  " 
(  Commentanes  on  the  History  and  Cure  of  Diseases,'  mTLTl^ 
Cases  a?e  ^"'^  -d  primary  form,  angina  pectiris  is  'a  rare  malady. 
Cases  aie  not  mfrequent  which,  more  or  less  resemble  it  in  the  character  of 
the  paxn,  but  without  the  same  danger  to  the  patient's  life;  and  these  are 
called  pseudo-angma.  Again,  anginal  attacks  are  not  infrequent  in  ti  e 
coiu-se  of  organic  disease  of  the  heart  and  aorta,  but  these,  although  end  ng 

ant"^^  «^°-l<i  be  classedLder  h! 

same  heading  depends  on  our  definition  of  the  term.  The  foUomng  de- 
scription refers  to  the  classical  form  of  the  disease,  idiopathic  and  fa^al^ 

Onset  and  exciting  mme^.— The  first  attack  of  Anmna  pectoris  is 
almost  always  absolutely  sudden.    It  usually  occurs  whilf  the'^ftLnt  I 

or  shoitly  after  a  meal.  But  sometimes  (as  in  the  case  of  Arnold"  of  Rugby 
recorded  by  the  late  Dr  Peter  Latham)  one  who  has  never  suffered  from 
angma  before  is  awakened  from  his  sleep  by  the  first  attack.  Subsequent 
semires  are  apt  to  be  brought  on  by  comparatively  slight  causes,  until  the 
patient  gradually  finds  that  one  form  of  exertion  after  another  is  unsafe  for 
him.  Emotional  excitement  is  a  powerful  exciting  cause,  as  in  the  well- 
known  case  of  John  Hunter,  who  died  Avithin  the  walls  of  St  George's 
Hospital  m  the  midst  of  a  dispute,  of  which  he  had  foreboded  the  fatal  re- 
sult. In  many  patients  the  seizures,  Avhich  at  first  took  place  only  during 
the  daytime,  afterwards  begin  to  recur  in  the  night  also.  The  act  of 
stooping  to  pull  on  or  lace  the  boots  is  a  frequent  cause  of  the  attacks. 
In  advanced  cases  they  are  brought  on  by  such  slight  efforts  as  couffhino-, 
defsecation,  or  swallowing  cold  water.  ^ 

SymjJtoms. — The  pain  in  angina  pectoris  is  usually  referred  to  the 
lower  part  of  the  steraum,  rather  to  the  left  than  the  right  side  ;  sometimes 
behind  the  middle  or  the  upper  part.  Patients  attempt  to  describe  it,  as 
tearing,  stabbing,  or  lancinating  in  character.  But  along  Avith  this  they 
feel  something  worse  than  pain,— the  distress  of  suffocation  and  of  im- 
potence to  move  or  to  relieve  the  oppression.    The  agony  is  indescribable  

so  intense  as  to  make  the  sufferer  feel  that  unless  it  abates  it  must  kill  him. 
The  pain  often  spreads  round,  generally  through  the  left  side  of  the  chest, 
to  the  spine.  It  is  sometimes  accompanied  by  a  sense  of  constriction,  as 
though  the  sternum  were  forcibly  drawn  backwards  :  Gairdner  cites  the  case 
of  a  medical  man  in  whom  there  was  a  subjective  sensation  as  though  the 
front  of  the  chest  were  "  bulged  out  in  a  convex  prominence,  terminating 
suddenly  at  the  lower  end  of  the  sternum  in  a  sharp  and  deep  depression." 
The  pain  radiates  sometimes  upwards  into  the  neck  or  towards  the  occiput, 
more  often,  as  Heberden  said,  down  the  left  arm  to  the  elbow  or  the  fingers, 
occasionally  down  the  right  arm,  and  it  is  said  in  rare  cases  to  shoot  into 
the  lower  limbs  or  into  the  testes.  In  a  case  observed  by  Walshe,  and 
another  by  Broadbent,  it  took  a  coxirse  the  reverse  of  what  is  usual,  begin- 
ning at  the  left  wrist  and  extending  upwards  to  the  heart. 

Attempts  to  define  and  classify  jDain  must  always  be  imperfect,  since  we 
have  neither  a  gauge  of  its  degi-ee  nor  a  criterion  of  its  quality.  But  we  may 
distinguish  by  comparison  between  the  superficial  tenderness  of  the  skin  or 
the  peritoneum,  the  acute  "  thin  pain  of  an  exposed  dental  pulp  (neui'algia), 
the  grinding  pain  of  toothache  (inflammation),  the  throbbing  pain  of  a  whit- 
low or  gumboil  (suppuration),  the  sickening  and  disabling  pain  of  a  bruised 
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testicle,  the  sharp  stabbing  paiu  of  pleurisy,  the  dragging  but  acute  pain  of 
cramp  and  lumbago,  and  the  discomfort,  often  exceeding  pain  in  its  distress, 
of  hunger,  thirst,  and  want  of  breath.  To  these  we  may  add  the  sense  of 
impotence  felt  in  a  nightmare,  when  the  utmost  effort  of  the  will  is  power- 
less to  move  the  muscles. 

Judging  from  the  description  of  patients,  an  attack  of  angina  is  marked 
by  acute  darting  pain,  like  that  of  tic  douloureux,  behind  the  sternum  and 
down  one  arm ;  by  constriction  and  weight  on  the  chest,  which  is  not  felt 
as  want  of  breath ;  by  a  sense  of  impending  death ;  and,  lastly,  by  a  de- 
pressing feeling  of  futile  effort  to  overcome  an  obstacle  like  that  of  colic,  of 
urethral  stricture,  or  of  fruitless  labour  pains. 

A  patient  attacked  by  a  fit  of  angina  is  instantly  arrested  in  whatever 
he  is  doing ;  if  walking,  he  stops  motionless ;  if  standing,  he  dare  not  sit 
down.  It  is,  however,  a  curious  fact  that  some  persons,  after  having  been 
pulled  up  by  the  pain  thi-ee  or  four  times  at  the  beginning  of  a  walk,  will 
afterwards  go  on  with  ease.  The  feeling  of  constriction  in  the  chest  may 
cause  the  patient  to  speak  of  experiencing  a  "  want  of  breath  "  or  a  "  sense 
of  suffocation ;  "  but  there  is  no  dyspnoea  in  the  proper  sense  of  the  term, 
and  no  lividity  of  the  face.  The  breathing  may  be  somewhat  frequent, 
but  this  is  because  the  patient  instinctively  keeps  the  thoracic  movements 
as  shallow  as  possible,  for  fear  of  increasing  the  pain.  By  an  effort  of  the 
^dll  he  can,  if  he  chooses,  freely  expand  the  chest,  and  there  are  cases  in 
which  a  resolutely  drawn  deep  breath  gives  momentary  relief. 

With  regard  to  the  state  of  the  heart  and  pulse  during  a  paroxysm  of 
angina  pectoris,  accounts  have  differed ;  and  probably  all  cases  are  not 
alike  in  this  respect.  It  is  said  that  the  impulse  and  the  sounds  of  the 
heart  are  unaltered  throughout  the  seizure,  that  the  pulse  remains  regular 
and  neither  frequent  nor  weak.  Walshe  observed  that  at  least  towards  the 
close  of  a  paroxysm,  the  pulse  may  be  neither  accelerated  nor  irregular. 
On  the  other  haaid,  Pany  long  ago  desci'ibed  the  pulse  as  being  more  or 
less  feeble,^  according  to  the  violence  of  the  attack ;  and  Gairdner  expresses 
the  same  opinion.  In  many  cases  it  is  expressly  noted  that  the  pulse  has 
been  small  and  irregular  in  rhythm,  not  increased  in  frequency,  and  some- 
times very  slow;  but  Heberden's  remark  remains  true,  that  in  most  cases 
the  pulse  is  not  disturbed  by  the  pain,  although  the  face  is  deadly  pale,  and 
the  skin  covered  Avith  a  cold  sweat.  In  cases  about  to  j)rove  fatal,  the 
pulse  becomes  imperceptible  only  just  before  death. 

The  mental  faculties  remain  unimpaired  throughout  the  seizure.  The 
condition  is  not  that  of  syncope.  Slight  convulsions  or  more  severe  tonic 
spasms  have  been  described ;  and  also  flatulence  with  eructation  or  vomit- 
ing, followed  by  a  copious  flow  of  wateiy  urine ;  the  bladder  may  be 
evacuated  during  the  attack,  and  a  fit  .  of  angina  never  lasts  more  than  a 
very  few  minutes,  sometimes  less  than  half  a  minute.  But  attacks  may 
recur  again  and  again  for  an  hour.  A  patient  of  Dr  Fagge's  remained  for 
several  hours  stooping  over  the  end  of  a  couch  and  refusing  to  move  for 
fear  of  the  pain  returning;  and  when  a  seizure  occurs  during  walking,  it 
usually  ceases  as  soon  as  the  patient  stands  still.  Trousseau  tells  how  one 
patient  lay  motionless  on  his  back,  another  backwards  on  his  chair,  a  third 
leant  forwards  as  far  as  possible,  and  a  fourth  may  place  himself  on  his 
knees  and  elbows. 

Event. — Sometimes  death  appears  to  be  absolutely  instantaneous ; 
Walshe  relates  an  instance  in  which  the  patient  had  been  reading  quietly 
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in  bed,  and  in  which  the  thumb  and  the  forefinger  were  found  in  the  pamph 
let  on  which  he  had  been  engaged,  the  bedclothes  being  also  quite  undis- 
turbed. The  same  tranquility  was  observed  in  the  case  of  Dr  Chalmers 
which  Gairdner  describes  as  an  undoubted  case  of  angina.  In  some  of 
these  cases,  when  former  attacks  were  attended  with  severe  pain,  it  seems 
probable  that  the  fatal  seizure  Avas  so  brief  as  to  be  painless;  while  in 
persons  Avho  have  never  been  known  to  suffer  from  angina,  sudden  death 
may  be  due  to  a  hrst  attack. 

■  In  a  few  cases  death  is  more  gradual,  and  preceded  by  increasing 
failure  of  the  pulse,  laboured  breathing,  and  unconsciousness. 

The  paroxysms  of  angina  pectoris  return  again  and  again,  and  there  is 
generally  an  interval  of  some  years  between  the  first  attack  of  the  disease 
and  its  fatal  termination.  Whether  a  single  paroxysm  may  be  recovered 
from  and  never  followed  by  others,  seems  to  be  doubtful. 

Walshe  once  saw  a  patient  who  had  been  subject  to  angina  for  twenty- 
fom-  years ;  and  there  is  reason  to  believe  that  John  Hunter  had  begun  to 
have  seizures  twenty  years  before  the  fatal  one.  A  still  longer  duration 
recorded  by  Dr  Murrell,  was  that  of  a  patient  who  had  suffered  for  thirty 
years,  the  diagnosis  of  angina  pectoris  having  been  given  by  Sir  Risdon 
Bennett  twenty-six  years  before. 

Too  often  the  paroxysms  return  frequently.  In  a  case  recorded  by 
"Walshe,  there  were  only  three,  one  being  a  year,  and  the  other  half  an 
hour,  before  the  third  and  fatal  one.  Latham  met  with  two  cases,  in  one 
of  which  death  occurred  fourteen  days,  in  the  other  ten  days,  after  the  first 
attack.  The  most  rapid  case  on  record  is  probably  that  of  Dr  Arnold,  who, 
having  never  suffered  from  angina  before,  went  to  bed  on  the  11th  of  June, 
1842,  in  apparent  health,  awoke  in  a  paroxysm  of  pain  at  five  in  the  moni- 
ing,  and  died  about  a  quarter  past  seven  in  a  second  attack. 


Anatomy. — After  death  from  angina,  the  heart  is  found  to  be  relaxed 
and  flabby,  even  though  there  is  marked  cadaveric  rigidity  of  the  muscles 
generally ;  but  Walshe  says  that  there  is  scarcely  any  blood  in  the  cardiac 
cavities,  which  looks  as  though  a  ventricular  systole  had  been  the  last  act  of 
life.  In  the  severe  and  fatal  form  of  angina,  which  includes  the  most  strik- 
ing and  uniform  cases,  organic  changes  in  the  heart  or  large  vessels  are 
almost  always  present.  The  most  consi^icuous  lesion  is  arteritis  of  the 
aorta  at  or  near  its  origin,  leading  to  atheroma,  to  calcification,  and  perhaps 
to  aneurysm ;  but  the  most  constant  lesion  is  obstruction  of  the  coronary 
arteries,  from  atheroma  or  an  earlier  stage  of  arteritis  deformans.  This 
condition  was  first  suggested  by  Jenner,  in  a  letter  to  Pariy,  and  aftei-^^-ards 
in  one  which  he  addressed  to  Heberden  in  1778,  but  which  he  did  not  send, 
lest  it  should  be  seen  by  his  friend  Hunter,  whom  he  rightly  believed  to  be 
at  that  time  a  sufferer  from  angina.  Sometimes  the  orifices  of  the  coronary 
arteries  are  more  or  less  completely  obstructed  by  disease  of  the  aorta,  their 
coats  in  the  rest  of  their  course  being  healthy  ;  but  sometimes  they  are 
converted  into  thick  calcified  tubes  in  nearly  their  whole  length. 

In  Hunter's  case  (1793)  "  the  coronary  arteries  had  their  branches 
which  ramify  through  the  substance  of  the  heart  in  the  state  of  bony  tubes, 
which  were  with  difficulty  divided  by  the  knife,  and  their  transverse 
sections  did  not  collapse."  There  was  atheroma  and  dilatation  of  the 
ascending  aorta,  and  calcification  of  both  aortic  and  mitral  rings,  but  the 
valves  were  probably  competent,  and  the  cavities  were  not  dilated.  Sir 
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Everard  Home  notes  with  much  emphasis  two  "  milk-spots  "  on  the  surface 
•of  the  heart,  but  he  omitted  to  weigh  it  ('  Life  of  Hunter,'  by  Adams, 
p.  203). 

In  Robert  Hall's  case  (1831)  Dr  Pritchard  reported  "  the  muscular  struc- 
tm-e  (of  the  heart)  to  be  soft,  like  macerated  cellular  membrane ;  the  left 
Tentricle  was  judged  to  be  one  tliird  larger  than  usual.  The  aorta  con- 
tained in  several  places  patches  of  bony  matter."  The  valves  are  not 
mentioned,  nor  the  coronary  arteries  (Memoir  by  Gregory,  note  D). 

In  Arnold's  case  (1842)  Dr  Bucknill  and  Mr  Hodgson  found  the  aorta 
•and  all  the  cardiac  orifices  healthy.  The  muscular  structure  of  the  heart 
in  every  part  was  remarkably  thin,  soft,  and  loose  in  its  texture.  The 
walls  of  the  right  ventricle  were  in  some  parts  not  much  thicker  than  the 
.aorta.  There  was  but  one  coronary  artery  (?)  which  Avith  some  difficulty 
-admitted  a  small  director  ('  Latham's  Lectures,'  vol.  ii,  p.  377). 

In  the  case  of  a  young  man,  recorded  by  Dr  Balfoiir  (1877),  the  heart 
weighed  thirteen  ounces,  the  cavities  were  slightly  dilated  and  hyper- 
trophied,  the  mitral  and  tricuspid  orifices  enlarged,  the  aorta  athero- 
matous, and  the  coronary  arteries  "  both  so  extremely  contracted  as  barely 
■to  admit  the  point  of  an  ordinary  surgical  probe."  The  muscular  structure 
Avas  healthy  to  the  naked  eye,  and  under  the  microscope  "  presented  no 
abnormality,  except  the  presence  of  a  considerable  number  of  reddish-broAvn 
jjigment  granules  in  some  of  the  fibres  "  ('  Clinical  Lectures,'  p.  301).  In  a 
second  case  of  angina,  in  a  woman  of  eighty,  Dr  Balfour  found  disease  of 
-one  coronary  artery,  with  dilated  ventricle  and  thin,  pale,  fatty  muscle. 

Apart  from  occlusion  of  the  coronary  arteries,  angina  (or  symptoms 
clinically  resembling  it)  most  often  appears  in  cases  of  atheroma  of  the 
-aorta — whether  leading  to  aneurysm  or  to  valvular  lesions  with  dilatation  of 
the  heart — and  very  rarely  in  cases  of  mitral  disease. 

Pathology. — The  physiology  of  angina  pectoris  is  still  obscure.  FoIIoav- 
ing  Laennec  (who  called  it  nevralgie  dio  co&ur),  Romberg,  Friedreich,  and 
Trousseau  maintained  that  it  should  be  remarded  as  a  neurosis,  or  a  "  vis- 
ceral neuralgia."*  Anstie  declares  that  those  Avho  suffer  from  the  disease 
■are  always  of  nervous  temperament,  and  that  other  neuroses  are  frequent 
in  their  families  ;  and,  like  Trousseau,  finds  a  relation  of  angina  pectoris  to 
asthma,  while  others  see  a  resemblance  to  epilepsy  and  other  paroxysmal 
neuroses. 

Doubtless  angina  may  from  one  point  of  vieAv  be  regarded  as  neuralgia 
•or  cardialgia ;  but  that  it  is  more  than  this  is  clear,  for  neuralgia  is  never 
fatal ;  nor  does  neuralgia  attack  ten  men  to  one  Avoman. 

Fifty  years  ago,  Heine  ('  Miiller's  Archiv,'  1841)  published  a  case,  treated  by 
Skoda,  in  which  Rokitansky  made  the  autopsy,  and  found  the  right  phrenic 
Tierve,  the  N.  cardiacus  magnus,  and  the  descending  branches  of  the  left 
vagus,  each  involved  in  pigmented  nodules,  doubtless  altered  lymph-glands. 
In  this  case,  hoAvever,  the  symptoms  during  life  Avere  not  paroxysms  of 
angina,  but  intermittency  of  the  heart's  action,  continued  during  a  period 
of  from  four  to  six  beats,  and  attended  Avith  a  feeling  of  inexpressible 
anxiety.    In  1864  Lancereaux  ('  Gaz.  Med.,'  1864)  had  an  opportunity  of 

*  The  same  opinion  is  formally  upheld  by  Eulenhurp  in  '  Ziemsson's  Handbuch,'  hub 
perhiips  a  more  correct  statement  would  he  that  he  rejects  it,  since  lie  would  e.vcludc  fi'oin 
tlie  disease,  in  its  "  purely  nervous  "  form,  tlie  very  cases  involviufr  danger  to  life,  on  which 
■the  foregoing  description  is  based,  and  which  from  the  days  of  Hebcrden  to  the  present 
Jtime  have  been  regarded  as  the  true  and  typical  examples  of  it. 
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exammmg  the  body  of  a  man  who  had  long  suffered  from  the  classical  for... 
of  angma  pectoris,  and  at  last  died  suddenly ;  he  found  a  raised  patch  in 
the  aorta  between  the  orifices  of  the  coronary  arteries,  and  some  fibres 
of  the  adjacent  cardiac  plexus  were  surrounded  by  nucleated  fibrous  tissue 
Changes  m  the  nerves  (of  whatever  importance  they  may  be)  are  recorded 
and  figured  by  Peter  ('  Traite  des  Maladies  du  Coeur,'  1883)  in  two  case& 
which  came  under  his  care,  and  he  cites  a  fifth  instance  ('  Bull,  de  la  Soc. 
Clm.,'  1878).  Such  conditions,  however,  are  neither  constant  nor,  perhaps,, 
pathological,  and  may  be  dismissed  as  beside  the  mark. 

Angina  vaso-motoria. — Clinical  experience  has  taught  that  the  imme- 
diate cause  of  the  paroxysms  of  angina  pectoris  is  a  sudden  rise  in  the  ten- 
sion of  the  systemic  arteries.  This  opinion  had  been  held  by  Traube ; 
but  what  first  proved  its  correctness  was  a  series  of  observations  made  by 
Lauder  Brunton  on  a  patient  in  the  Royal  Infirmary  of  Edinburgh.  The 
man  was  affected  with  aortic  regurgitant  disease,  and  was  liable  to  frequent 
attacks  of  angina-like  pain.  Dr  Brunton  found  that  during  these  attacks 
the  sphygmogi-aphic  tracing  of  the  pulse  became  rapidly  altered,  the  wave 
being  broader  and  lower,  the  dicrotism  disappearing,  and  both  the  ascent 
and  the  descent  being  more  gradual — changes  indicative  of  a  marked  in- 
crease of  arterial  tension.  These  observations  led  him  to  propose  the  in- 
halation of  nitrite  of  amyl  as  being  likely  to  relieve  the  pain  by  relaxing 
the  peripheral  arteries,  and  the  experiment  was  attended  with,  brilliant 
success. 

The  pallor  and  the  coldness  of  the  face  and  limbs  that  accompany 
angina  do  not  prove  the  existence  of  arterial  spasm,  for  failure  of  the- 
heart's  action  might  produce  the  same  effect ;  but  Trousseau  noticed  that 
the  pallor  is  sometimes  followed  by  a  reddish  or  bluish  hue,  and  the  same 
thing  was  once  observed  by  Anstie  ('  Trans.  Clin.  Soc.,'  vol.  iii),  and 
attributed  by  him  to  paralytic  dilatation  succeeding  spasm  of  the  arterioles. 

Under  the  name  of  "  Ano;ina  Pectoris  vasomotoria  "  Nothnao:el  recorded 
('  Deutsches  Archiv,'  iii)  a  series  of  cases,  in  which  the  earliest  and  most 
conspicuous  symptoms  of  the  paroxysms  were  coldness  and  pallor  with 
numbness  and  stiffness  of  the  limbs ;  the  feeling  of  oppression  at  the  chest, 
the  giddiness,  and  the  sense  of  impending  death,  were  like  those  of  classical 
angina,  and  were  all  apparently  due  to  the  efforts  which  the  heart  made 
to  overcome  the  peripheral  resistance.  But  the  attacks  were  traceable  ta 
external  cold,  and  were  relieved  by  hot  foot-baths  and  frictions  ;  in  fact, 
the  state  of  the  peripheral  circulation  seems  to  have  been  like  that  in 
paroxysmal  hsemoglobinuria,  and  the  milder  forms  of  Raynaud's  disease. 
Moreover  only  a  dull  pain  is  mentioned,  seated  chiefly  in  the  cardiac 
region,  but  in  one  case  extending  over  the  whole  of  the  left  side  of  the 
chest,  and  sometimes  down  the  left  ami.  This,  therefore,  though,  angini- 
form,  is  not  the  intensely  painful,  recurrent  and  painful  disease  described 
by  Heberden. 

It  is  remarkable  that  increased  tension  in  the  peripheral  arteries  did 
not  cause  slowing  of  the  pulse  :  among  Nothnagel's  cases  there  was  only 
one  in  which  a  fall  from  80  to  64  or  60  beats  in  the  minute  was  noted.* 

We  must  therefore  conclude  that  the  hypothesis  "  cardiac  neuralgia  "  is 
insufficient — it  is,  indeed,  only  a  translation  of  "  breastpang,"  and  adds 
nothing  to  our  knowledge  of  the  pathology  of  angina — and  that  constric- 
*  Lan(lois'.s  pliysiological  explnnation  of  aneina,  on  which  Nothnaarel's  theory^  is 
founded,  will  he  found  in  *ulenburg's  article  in  '  Ziemsseii's  Hnndhuch'  (Bd.  xii,  2,  S.  45 — 
48),  and  also  in  Koss's  'Treatise  on  Nervous  Diseases'  (vol.  i,  p.  731). 
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tion  of  the  peripheral  vessels  is  probably  not  constant,  and  certainly  not  the 
«flficient  cause  of  fatal  paroxysmal  angina. 

Cardiac  sjjasm. — Heberden  rightly  referred  angina  pectoris  to  the 
spasmodic,  not  the  inflammatory,  class  of  complaints ;  and  several  modern 
writers  regard  it  as  cramp  of  the  left  ventricle  or  of  the  whole  heart — 
Among  them  Dr  Goodhart  ('  Guy's  Hosp.  Reports,'  vol.  xliv,  p.  335).  Of 
this,  however,  there  is  no  evidence,  and  surely  it  would  cause  an  immediate 
And  constantly  fatal  issue  of  the  first  attack.  Moreover,  how  could  the 
radial  pulse  be  felt  during  the  paroxysm?  Nor  is  the  theory  mended  by 
supposing  cramp  of  a  portion  of  the  ventricle ;  for  if  this  occurs  in  animals, 
it  is  a  fibrillary  contraction  which  is  never  recovered  from  :  and  why  should 
persistent  contraction  of  a  few  fibres  of  the  heart  produce  such  severe 
effects? 

An  hypothesis  advanced  by  Traube  is  that  the  heart,  during  a  paroxysm 
of  angina,  is  in  a  state  of  sudden  and  extreme  dilatation ;  but  this  is  still 
more  devoid  of  evidence  in  its  favour,  and,  if  possible,  would  at  once  cause 
the  arterial  pulse  to  cease  and  the  patient  to  become  unconscious. 

Any  hypothesis  which  refers  the  attack  of  angina  to  weakness  of  the 
ventricular  contractions,  a,s  from  fatty  degeneration  or  anaemia,  is  insuflfi- 
cient ;  because  the  symptoms  of  angina  are  more  than  those  of  syncope,  and 
also  less,  for  there  is  no  loss  of  consciousness. 

Pseudo-angina. — Some  pathologists  regard  very  mild  attacks  of  more 
or  less  distinctive  anginal  symptoms  which  have  been  called  "  pseudo- 
angina,"  as  essentially  of  the  same  nature  as  the  "  true,"  e.  the  severe 
and  fatal  disease.  Some  of  the  cases  described  as  vaso-motor  angina  may 
belong  to  this  group ;  and  those  anginal  attacks  which  are  complicated  with 
hysteria  or  flatulent  dyspepsia.  Within  a  single  year  Dr  Fagge  saw  two 
yoimg  clerks  in  the  same  London  bank,  each  of  whom  described  attacks 
that  appeared  indistinguishable  from  those  of  angina  pectoris,  although 
their  age  rendered  it  very  unlikely  that  the  affection  would  prove  dangerous 
to  Hfe.  But  that  the  age  of  the  patient  does  not  always  form  a  safe  cri- 
terion is  shown  by  a  case  of  Dr  Balfour's — that  of  a  man,  aged  only  twenty- 
four,  who  died  after  four  months'  illness  -with  paroxysmal  pain  in  the 
epigastrium,  and  in  whom  (as  had  been  correctly  diagnosed  during  life) 
the  base  of  the  aorta  presented  a  ring  of  atheromatous  thickening,  by 
which  the  mouths  of  the  two  coronary  arteries  were  greatly  narrowed. 
Such  a  case,  however,  is  altogether  exceptional. 

In  most  cases  of  pseudo-angina  which  the  writer  has  seen,  the  paroxysms 
have  lasted  much  longer  than  those  of  "  true  "  angina  pectoris,  and  the 
pain,  though  severe,  prsecordial,  and  running  into  the  left  arm,  was  not 
so  terrible  and  paralysing  as  in  the  dangerous  cases.  The  vaso-motor  sym- 
ptoms were  often  present,  but  the  attacks  were  more  frequent,  and  recurred 
over  a  longer  duration  of  time.  They  are  more  frequent  in  women  than  in 
men,  they  are  met  with  at  a  comparatively  early  age,  and  (by  definition) 
they  never  end  fatally. 

Local  ancemia. — The  most  certain  immediate  condition  to  bring  on  a 
paroxysm  of  angina  appears  to  be  very  high  blood-pressure  in  the  left  ven- 
tricle ;  and  the  most  constant  anatomical  lesion  is  atheroma  of  the  first 
part  of  the  aorta  and  narrowing  of  the  coronary  arteries.  This  may  be 
found  after  death  when  there  has  been  no  angina  during  life ;  but  we  must 
suppose  that  the  supply  of  blood  to  the  myocardium  has  been  just  enough. 
It  seems  arbitrary  to  exclude  cases  of  anginal  paroxysms  occurring  in  the 


190 


ANGINA  PECTORIS 


course  of  sigmoid  disease  or  aneurysm,  when  the  coronary  arteries  are  un- 
afiected ;  and  it  is  very  difficult  to  draw  the  line  between  such  secondary 
attacks  and  the  typical  "  idiopathic  "  angina.  Nor  is  it  less  arbitrary  to 
deny  the  title  to  many  cases,  which  are  called  pseudo-angina,  only  bec"ause 
they  are  not  fatal. 

On  the  whole,  it  seems  at  present  the  safest  course  to  regard  angina 
pectoris  as  a  group  of  symptoms  rather  than  a  disease  ;  symptoms  some- 
times without  any  organic  lesion,  and  then  free  from  danger ;  symptoms 
sometimes  complicating  chronic  obstruction  and  incompetence  of  the  sig- 
moid valves,  atheroma  of  the  root  of  the  aorta  and  of  the  coronary  arteries, 
and  aneurysm  of  the  first  part  of  the  aorta.  When  there  are  no  signs  of 
physical  lesions,  we  have  clinically  to  deal  with  the  symptoms  alone,  and 
make  of  them  a  disease,  as  we  do  of  epilepsy  or  megrim.  When,  however, 
they  prove  fatal,  we  expect,  if  there  have  been  no  signs  of  aneurysm  or 
valvular  disease,  to  find  atheroma  of  the  sinuses  of  Valsalva,  and' of  the 
coronary  arteries,  and,  as  a  rule,  they  are  present ;  just  as  when  Jacksonian 
eclampsia  proves  fatal  we  expect  to  find  a  tumour  or  other  gross  lesion  of 
the  brain. 

Etiology. — Concerning  the  natural  history  of  angina  pectoris  there  is 
little  to  add  to  what  has  already  been  mentioned.  If  it  is  related  to  gout, 
the  connection  is  indirect ;  arteritis  deformans  of  the  base  of  the  aorta  and 
its  coronary  branches  is  of  frequent  occurrence  in  gouty  patients,,  but  also 
in  those  who  are  not  gouty. 

It  is  a  remarkable  circumstance,  first  noticed  by  Sir  Gilbert  Blane,  that 
angina  is  much  more  frequent  in  the  upper  classes  than  among  the  poor. 
Gairdner  questions  the  facts  given,  but  there  is  no  doubt  of  the  general 
belief.  It  must,  however,  be  remembered  that  while  many  jjhysicians  have 
large  hospital  practice  and  see  few  rich  patients,  with  others  the  reverse  is 
the  case  ;  that  the  fatal  diseases  of  public  men  excite  interest  and  are  fully 
recorded  ;  and  that  the  attacks  of  angina  are  so  sudden  and  pass  off  so 
quickly  that  a  patient  subject  to  them  would  scarcely  apply  for  admission 
to  a  hospital.  Moreover,  the  first  seizure  is  sometimes  fatal.  Hence  almost 
the  only  cases  likely  to  be  recorded  among  the  poor  would  be  among  out- 
jDatients  happening  to  be  attacked  on  their  weekly  visit,  or  in-patients 
admitted  to  hospital  with  organic  disease  of  the  heart  or  aorta. 

However  it  may  be  accounted  for,  it  is  probably  true  that,  as  Sydenham 
remarked  of  gout,  and  as  we  found  true  of  megrim,  an  unusual  number  of 
the  cases  of  fatal  angina  pectoris — always  a  rare  disease — which  have  been 
recorded  since  Heberden  wrote,  have  occurred  in  men  of  education  and 
ability.  Gairdner  believes  that  the  philosopher  Seneca  was  subject  to 
angina,  and  Sir  John  Forbes  held  the  same  opinion ;  but  the  absence 
of  severe  pain,  and  the  fact  that  Seneca  died  a  voluntary  and  easy  death 
by  vensesection  at  about  the  age  of  seventy,  surely  preclude  the  inference ; 
rather  does  the  "  history  of  the  case  "  and  the  patient's  own  account  of  his 
attacks  point  to  chronic  bronchitis,  ending  in  emphysema  with  spasmodic 
asthma;  and  this  was  the  judgment  of  Parry  and  of  Stokes.  John  Hunter 
undoubtedly  died  of  angina  pectoris,  and  so  did  Dr  Arnold.  Dr  Chalmers's 
death  dmnng  sleep  was  unlike  ordinar}^  angina ;  but  angina  was  doubtless 
the  cause  of  the  last  illness  and  death  of  a  still  more  eloquent  preacher, 
Robert  Hall.  A  patient  who  described  the  distress  of  an  attack  as  "  a  sense 
of  dissolution,  not  the  fear  of  it,"  was  "  one  of  the  most  gifted  men  "  his 
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physician,  the  late  Sir  J.  Russell  Reynolds,  "  ever  knew,  and  one  most 
competent  to  analyse  sensations." 

Cases. — Excluding,  on  the  one  hand,  secondary  anginal  attacks  in  cases, 
of  aneurysm  or  disease  of  the  aortic  valves,  and  on  the  other  the  exag- 
gei-ated  description  of  neurotic  and  hysterical  patients,  angina  pectoris  is. 
very  seldom  seen  in  hospital  practice. 

A  typical  case  occurred  in  a  patient  of  the  writer,  between  fifty  aud  sixty,  sliort  and  stout,, 
a  man  endowed  with  great  energy  and  ability.  He  had  no  discoverable  diseiise  of  the  heart 
or  aorta,  the  lungs,  or  the  kidneys;  and  after  being  less  than  a  year  subject  to  attacks  of 
increasing  severity,  all  cliaracterised  by  cardiac  pain  shooting  into  the  arms,  by  a  sense  of 
imminent  death,  and  by  complete  immunity  in  the  intervals,  he  died  in  one  more  severe 
than  any  that  preceded  it  (1887). 

A  second  case,  seen  with  Mr  Edward  Acton,  in  1890,  was  in  a  stout  man  of  seventy- 
three,  with  very  feeble  cardiac  action,  occasionally  irregular  or  intermittent  pulse,  and 
probably  e.\tensive  atheroma,  but  with  no  cardiac  murmur. 

A  third,  seen  with  Dr  Tow,  in  1884.,  occurred  in  a  healthy  farmer  between  forty-five 
and  fifty,  with  marked  symptoms  of  angina  and  no  signs  of  organic  disease  of  the  heart  or- 
aorta. 

In  a  fourth  case,  a  patient  of  Dr  Hetley,  of  Norwood,  a  stout,  healthy-looking  man,, 
about  fifty-five,  active,  temperate,  and  intelligent,  came  complaining  of  severe  breast  pain,, 
shooting  into  the  arms,  and  accompanied  by  a  sense  of  danger  and  distress,  which  com- 
pelled him  to  stop  walking  and  take  hold  of  any  support.  What  showed  this  to  be  a  case- 
of  pseudo-angina  was  that  the  attacks  were  sometimes  repeated  several  times  in  a  day,  that 
they  never  occurred  if  he  was  walking  with  a  friend  and  engaged  in  conversation,  aud  that 
they  had  lasted  some  time  without  ingravoscence. 

The  following  are  32  cases  of  angina  of  which  the  writer  has  notes,, 
excluding  those  in  which  anginal  symptoms  accompanied  valvular  disease 
or  aneurysm.  TSventy-eight  of  these  cases  were  seen  in  private,  and  only 
four  in  hospital  patients. 

There  were  twenty-eight  men  and  four  women.  All  the  women  and  six 
of  the  men  suffered  from  "pseudo-angina,"  i.e.  from  attacks  which,  from 
their  duration  or  other  characters,  were  judged  not  to  be  of  the  same  kind; 
as  the  rest ;  and  all  of  these  were  given  a  good  prognosis. 

The  ages  were  as  follows: — Three  patients  were  under  thirty  (25,  27,. 
28) ;  only  one  of  them,  a  young  man  of  twenty-five,  showed  the  typical 
disease ;  4  between  thirty  and  forty,  all  of  them  pseudo-angina ;  7  between 
forty  and  fifty,  2  pseudo-angina;  10  between  fifty  and  sixty,  2  pseudo- 
angina  ;  3  betAveen  sixty  and  seventy,  1  at  sixty  pseudo-angina ;  and  5. 
between  seventy-two  and  seventy-five,  all  of  them  typical  cases. 

"  Males  are  most  liable  to  this  disease,  especially  such  as  have  passed 
their  fiftieth  year"  (Heberden).  Walshe  quotes  Sir  John  Forbes's  collec-- 
tion  of  88  cases :  of  these  80  occurred  in  men  and  only  8  in  women,  while 
of  84  patients  72  were  more  than  fifty  years  old. 

In  Arnold's  case  a  tendency  to  angina  jDectoris  (or  rather,  perhaps,  to. 
atheroma)  appeared  to  be  inherited.  His  father  died  of  angina,  and  his 
second  son  of  sudden  syncope  from  disease  of  the  aortic  valves,  preceded: 
by  anginal  attacks. 

Beau  described  eight  cases  of  angina  due  to  tobacco-smoking  ;  similar 
ones  have  been  recorded  by  other  French  physicians,  and  one  by  Eulenburg. 
Mostly  they  are  not  fatal,  and  belong  to  the  group  of  pseudo-angina  ;  but 
in  a  case  recorded  in  the  '  Brit.  Med.  Journ.,'  August,  1878,  the  patient 
died.  The  cases  of  "  tobacco-heart  "  seen  by  the  writer  have  been  marked' 
by  rapid  and  irregular  action  of  the  organ,  with  a  weak  compressible  pulse, 
and  much  nervous  depression,  and  often  by  attacks  of  vertigo,  but  never  by" 
severe  pain  or  any  other  anginal  symptoms. 
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Prognosis.— The  prognosis  of  "  true  "  or  primary  angina  pectoris  is  very 
grave :  the  attacks  return,  and  sooner  or  later  one  proves  fatal  That  of 
secondary  angina  is  the  prognosis  of  atheroma  of  the  ascending  aorta  and 
the  sigmoid  valves.    That  of  pseudo-angina  is  favourable. 

Walshe  in  every  one  of  twenty-four  ca^es  examined  by  him  during  life 
was  able  to  maJce  out  some  morbid  change  either  in  the  heart  or  in  the 
aorta,  or  m  both.  Dr  Balfour  says  that  he  has  never  met  with  an  in- 
stance of  angina  m  which  signs  of  dilatation  of  the  heart  were  not  present ; 
and  the  late  Dr  Latham's  experience  was  that,  among  thirteen  cases,  there 
were  only  three  in  which  neither  increased  dulness  on  percussion  nor  any 
murmur  on  auscultation  was  present;  and  even  in  those  three  cases  the 
cardiac  impulse  was  extremely  feeble,  while  the  sounds,  "  though  natural 
in  kind,"  were  "  raised  to  their  highest  intonation  and  diffused  over  the 
entire  front  of  the  chest." 

Npt  only  is  every  case  of  typical  angina  pectoris  most  grave  in  its  ulti- 
mate forecast,  but  also  most  uncertain  in  its  duration.  A  patient's  first 
seizure  may  have  been  mild,  yet  after  a  longer  or  shorter  interval  it  may 
be  followed  by  a  fatal  one. 


Treatment. — In  the  treatment  of  angina  pectoris  more  can  be  done  than 
formerly.  The  older  physicians  could  only  recommend  large  doses  of 
laudanum  and  brandy  ;  but  now,  knowing  how  slowly  absorption  from  the 
stomach  takes  place,  we  prefer  to  give  morphia  subcutaneously.  Dr  Bal- 
tfour  has  shown  that  it  is  safe  to  use  chloroform  freely,  so  as  to  narcotise 
'the  patient ;  and  when  the  remedy  is  at  hand  this  appears  to  be  the  most 
effectual  method  of  relief.  In  protracted  paroxysms  he  follows  it  at  once 
•by  subcutaneous  injection  of  morphia,  so  that  the  chloroform  sleep  may 
pass  into  the  morphia  sleep,  from  which  the  patient  awakes  after  some 
'hours,  exhausted  but  free  from  pain.  It  is  worth  remembering  that  patients 
under  the  influence  of  morphia  take  chloroform  easily,  so  that  one  may 
•first  inject  the  former,  and  then  procure  chloroform  for  inhalation. 

But  we  have  also  a  specific  treatment  of  angina  pectoris  by  nitrite  of 
amyl  or  nitro-glycerine.  The  advantage  of  the  former  agent  is  the  rapidity 
•of  its  action.  The  best  way  is  to  employ  the  glass  capsules,  each  of  which 
•contains  from  three  to  five  minims  of  it.  One  of  them  is  broken  within 
the  folds  of  a  handkerchief,  and  the  vapour  is  inhaled  as  freely  as  possible. 
In  from  fifteen  to  twenty  seconds  the  face  flushes,  a  sense  of  fulness  in  the 
liead  is  experienced,  the  pulse  at  the  ■\vrist  loses  its  tension,  and  the  pain 
ceases.  The  introduction  of  this  valuable  remedy  we  owe  to  Brunton, 
whose  discovery  was  the  outcome  of  the  work  of  the  physiological  labora- 
tory (1867).  The  effect  of  the  drug  is  to  relieve  spasm  of  the  arterioles,  and 
thus  bring  down  the  systemic  pressure.* 

The  allied  compound  nitro-glycerine  was  first  tried  by  Dr  Murrell  in 
1877.  Its  physiological  action  is  less  rapid  than  that  of  nitrite  of  amyl,  but 
it  may  be  used  at  the  first  warning  of  the  attack,  either  in  an  alcoholic  solu- 
tion of  1  per  cent,  or  in  the  form  of  chocolate  tablets.  In  beginning  the 
treatment  it  is  generally  best  to  prescribe  at  first  half  a  minim  or  one 
minim  of  the  solution.  If  the  dose  is  pushed  to  fifteen  or  twenty  minims, 
patients  are  liable  to  experience  alarming  effects — headache,  a  rushing 
noise  in  the  ears,  a  sensation  of  fulness  in  the  neck,  and  sometimes  nausea. 

*  Dr  Balfour  found  in  two  cases  that  nitrite  of  amyl  kept  in  a  stoppered  bottle  loses 
its  efficacy  in  cutting  short  the  paroxysms  of  angina,  though  it  still  flushes  the  face. 
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The  chief  use  of  nitro-glycerine  is  in  preventing  the  recurrence  of 
seizures.  In  many  cases,  if  taken  in  one-minim  doses  from  three  or  four  to 
six  or  seven  times  in  the  day,  the  patient  is  freed  from  his  attacks,  and  may 
be  able  after  a  time  to  leave  oflf  taking  it,  and  remain  apparently  well,  able 
to  walk  long  distances  and  even  uphill  without  discomfort.  Dr  Fagge, 
however,  recorded  two  cases  in  which  patients  thus  freed  from  their  sym- 
ptoms ultimately  died  suddenly  after  one  of  them  had  returned  to  active 
business  on  the  Stock  Exchange ;  and  Dr  Balfour  says  of  nitro-glycerine  that 
he  has  "  used  it  without  any  benefit  in  the  treatment  of  angina." 

As  an  instance  of  the  successful  administration  of  nitro-glycerine  in  what  was  probably 
"  pseudo-angina,"  the  following  case  was  recorded  by  Dr  Fagge  in  1882.  A  bank  clerk, 
about  twenty-one  years  of  age,  had  for  some  weeks  been  suffering  from  a  "  sudden  tightness 
of  the  chest,"  which  would  stop  him  in  walking,  so  that  he  could  not  walk  more  than  thirty 
or  forty  yai-ds.  He  experienced  a  pain  at  the  lower  end  and  a  little  to  the  right  of  the 
sternum  as  well  as  near  the  spine  at  about  the  same  level.  He  also  noticed  that  he  could 
not  lie  on  the  right  side  in  bed  without  discomfort.  His  own  impression  was  that  the  seat 
of  the  affection  was  in  the  lungs  rather  than  in  the  heart.  He  had  a  pulse  of  120,  but 
this  was  in  part  due  to  nervousness,  for  it  soon  afterwards  fell  to  104.  No  sign  of  any 
organic  cardiac  affection  could  be  detected.  One  minim  of  the  solution  of  nitro-glycerine 
three  times  a  day  was  prescribed,  and  in  about  a  week  he  lost  his  complaint  entirely. 

Before  the  introduction  of  nitro-glycerine,  arsenic  was  the  medicine 
which  proved  most  eflficacious  in  warding  ofif  the  seizures,  and  it  may  still 
be  prescribed  with  benefit.  Another  drug  undoubtedly  useful  in  some  cases 
of  angina  pectoris  is  potassium  iodide. 

Whatever  physic  is  prescribed,  it  is  essential  that  the  patient  should 
live  by  rule,  avoiding  whatever  leads  to  flatulence  and  indigestion,  never 
lifting  weights,  or  walking  uphill  or  against  the  wind,  and  shunning  mental 
excitement,  violent  emotions,  and  passions  of  all  kinds. 
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"  tv  Sk  rk  oi  KpaSir]  fieyaXa  aTspvoiai  irsTdadii." — Iliad,  xiii,  282.* 

Hypertrophy  and  Dilatation. — History — Physiology  of  the  p-ocess — its 
estimation — its  anatomy — diagnosis — physical  signs — ^ tiology — valvular 
lesions  and  pericarditis — renal  disease  and  arterial  sclerosis — emjyhysema — 
exercise  and  strain — tohacco  and  heer — Dilatation  from  specific  fevers, 
from  ancemia,  and  directly  from  rheimatism— Symptoms-^  Treatment 

Fibrous  Degeneration. — Chronic  myocarditis — Anatomy — Origin  and  patho- 
logy— Thrombosis— Syphilis — Cardiac  aneurysm — Symptoms — Course  ai^d 
event. 

Acute  myocarditis — Its  origin,  anatomy,  and  results. 

Fatty  Degeneration  — Fatty  overgrowth  and  infiW-ation — Intra-fbrous  fatty 

metamorphosis  :  its  histology,  causes,  and  symptoms. 
Granular  or  pigmentary,  and  calcareous  degenerations — Rupture  of  the  heart. 

Before  the  invention  of  tlie  stethoscope,  the  little  that  was  known  of 
organic  disease  of  the  heart  referred  almost  entirely  to  its  bulk.  It  was 
known  to  be  wasted  in  certain  cases,  and  to  be  frequently  enlai-ged,  the 
cavities  more  capacious,  and  the  walls  much  thickened.  Valvular  lesions 
were  either  not  noticed  or  not  understood.  More  attention  was  paid  to  the 
size,  form,  and  colour  of  the  "  polypes  "  or  masses  of  blood-clot  which  are 
found  in  the  cardiac  cavities  and  pulmonary  artery  after  death. 

Laennec,  in  the  fourth  part  of  his  great  work,  which  refers  to  the  heart 
and  vessels,  puts  hypertrophy  and  dilatation  of  the  heart  first.  These  sub- 
jects occupy  six  chapters,  pp.  258-284  ;  then  follow  five  on  atrophy,  soften- 
ing, induration,  and  fatty  degeneration  of  the  heart,  pp.  28o— 301.  Val- 
vular Disease,  its  Anatomy  and  its  Physical  signs  "  occupies  a  single  chapter 
of  only  thirteen  pages,  while  pericarditis  takes  35  and  aortic  aneurysm 
41  pages.  At  that  time  enlargement  of  the  heart  was  regarded  as  a 
primanr  disease  :  but  the  progress  of  knowledge  has  limited  idiopathic 
maladies  in  this  as  in  other  departments  of  medicine,  and  we  now  knovv 
that  in  nine  cases  out  of  ten  hypertrophy  or  dilatation  is  secondary. 

Hypertrophy,  generally  attended  with  dilatation,  of  the  heart  is  an 
almost^Inev^Lble  result  of  all  the  more  grave  affections  of  the  cardiac 
vaTves  ;  another  frequent  cause  of  the  same  changes  in  the  right  chambei-s 
is  emphysema  and  pulmonary  obstruction  generally ,:  and  a  third,  affecting 
*  "  Against  his  bosom  beats  his  quivering  heart."— Pope. 
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chiefly  the  left  ventricle,  is  chi'onic  Bright's  disease.  There  remain  cases, 
in  whicii  an  adherent  pericardium  is  associated  with  dilatation  or  hyper- 
trophy, and  those  of  primary  hypertrophy  with  chronic  myocarditis  and 
fibrous  overgrowth. 

Hypertrophy  and  Dilatation. — Enlargement  of  the  heart  had  been 
described  by  the  pathologists  of  the  eighteenth  century,  and  was  more 
uccui'ately  discriminated  by  Corvisart,  who  named  dilatation  without  hyper- 
trophy anevrysme  passif,  and  the  two  combined  anevrysme  actif.  Laenneo 
adopted  this  nomenclature.  Hypertrophy  with  dilatation  of  the  left 
ventricle,  the  most  striking  and  frequent  condition,  was  diagnosed  by  a 
strong  pulse  and  apex-beat,  diminished  resonance  on  percussion  over 
the  cardiac  area,  and  a  red  colour  of  the  face  j  but  Laennec  admits  that 
these  symptoms  may  be  all  absent,  and  that  le  pouls  surtout  est  tres 
trompeur.  He  described  the  first  sound  (la  contraction  du  ventricle 
gauche)  as  dull  and  prolonged,  and  what  we  now  call  the  second  sound  (la 
contraction  de  I'oreillette)  as  very  short,  faint,  and  sometimes  inaudible. 

Dilatation  of  the  auricles  was  also  described,  and  Corvisart  recorded  a 
case  of  "  partial  dilatation  of  the  heart,"  or  as  we  now  call  it  cardiac  aneu- 
lysm.  Induration  as  well  as  softening  of  the  muscular  substance  of  the 
heart,  atrophy,  and  fatty  degeneration  were  all  recognised  by  Laennec. 

Theory  of  hypertrophy. — ^Increased  activity  of  an  organ  produces,  as 
a  rule,  hypertrophy,  though  the  process  is  probably  not  always  the  same. 
The  necessaiy  condition  for  overgrowth  is  no  doubt  hypersemia,  and  this 
probably  begins  as  the  result  of  increased  Avaste  of  tissue  from  exertion. 
The  passive  tissues  hypertrophy  either  in  direct  consequence  of  hypereemia, 
as  the  clubbed  fingers  of  chronic  cardiac  disease  and  of  long-continued 
venous  congestion  generally;  or  from  some  unknown  stimulus,  as  in  the 
overgrowth  of  the  bones  seen  in  osteitis  deformans,  or  of  the  spleen  and 
lympharia  in  leucheemia  and  Hodgkin's  disease.  Of  the  active  organs,  those 
of  the  nervous  system,  Avhether  belonging  to  the  central,  the  conducting,  or 
the  peripheral  and  receptive  apparatus,  appear  to  be  incapable  of  true 
hypertrophy,  however  much  exercised  :  the  so-called  cerebral  hypertrophy 
(vol.  i,  p.  850)  is  probably  always  a  form  of  interstitial  sclerosis.  Glands, 
hypertrophy  from  the  stimulus  of  over-use,  as  the  liver  in  beer-drinkers,  the 
kidneys  in  diabetes,  or  one  kidney  when  the  other  has  been  destroyed  by 
some  local  disease. 

The  voluntary  muscles  hypertrophy  remarkably — ^by  increase  of  the 
fibres  both  in  number  and  in  size — in  response  to  exercise ;  but  the  effect 
of  training  in  removing  interstitial  fat  is  often  sufficient  to  mask  the  true 
muscular  development  and  make  the  hard  and  powerful  muscles  of  an 
athlete  less  bulky  than  those  of  an  indolent  free-liver.  Moreover,  in  this, 
as  in  other  physiological  developments,  the  degree  of  change  is  limited  by 
the  law  of  each  individual  organism.  However  well  nourished  and  well 
worked,  the  muscles  will  not  hypertrophy  beyond  a  certain  point  for  each 
man,  just  as  the  possible  degree  of  speed  or  flesh-forming  is  limited  for 
each  horse  or  ox,  and  the  possible  attainments  of  the  intellect  for  each 
human  being. 

Involuntary  muscular  fibre  undergoes  hypertrophy  from  over-use,  at  least 
as  readily  as  that  which  is  set  in  action  by  the  will :  the  ciliary  muscle 
grows  larger  as  the  lens  becomes  less  elastic ;  the  bladder  hypertrophies 
behind  a  stricture ;  the  intestine,  the  stomach,  or  the  oesophagus  above  a 
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chronic  obstruction.  In  like  manner  the  ventricle  or  the  auricle  hyper- 
trophies as  the  result  of  narrowing  of  its  orifice  of  egress,  by  which  the 
discharge  of  its  contents  is  obstructed.  In  the  left  auricle  and  left  ventricle 
this  is  frequently  seen ;  on  the  right  side  of  the  heart,  stenosis  of  the  pul- 
monary or  tricuspid  orifice  is  rare ;  but  when  present,  the  same  effects  are 
produced,  except  that  for  some  unknown  reason  hypertrophy  of  the  right 
ventricle  is  marked  by  more  hardening  and  closeness  of  texture,  with  less 
increase  of  bulk,  than  that  of  the  left. 

The  obstruction  need  not  be  from  narrowing  of  the  ostia  through  which 
each  cavity  discharges  its  contents  ;  it  may  depend  on  mechanical  hindrance 
to  the  flow  of  blood  further  on.  Mere  dilatation  of  the  arch  of  the  aorta 
can  have  no  effect  of  this  kind,  but  this  dilatation  is  always  associated 
with  loss  of  elasticity ;  and  rigid  inelastic  arteries  lead  indirectly  to  hyper- 
trophy of  the  left  ventricle.  Increased  friction  from  roughness  of  the 
tunica  arteriosa  intima,  contraction  of  the  arterioles,  obstruction  in  the 
capillaries  from  external  pressure,  retardation  of  the  flow  in  the  veins  from 
deficient  muscular  exercise  or  deficient  respiratory  movements — all  these 
conditions  increase  intra-ventricular  blood-pressure,  and  thus  stimulate 
the  muscular  walls  to  hypertrophy.  In  the  same  way  obstruction  in  the 
pulmonary  capillaries  produces  hypertrophy  of  the  right  ventricle. 

There  is  no  reason  to  regard  hypertrophy  of  the  heart  as  an  effort  of 
nature  to  provide  sufficient  blood  for  the  system  any  more  than  the  "  ex- 
planation "  of  hypertrophy  of  the  bladder  is  that  retention  of  urine  is 
harmful.  This  process,  like  that  of  inanition,  is  in  some  cases  advan- 
tageous to  the  organism,  in  other  cases  injurious ;  the  termination  of  life, 
as  much  as  its  commencement,  is  a  physiological,  natural,  pre-ordained 
event ;  and  the  business  of  pathology  is  to  discover  the  physiological  laws 
under  which  the  organs  act  when  the  conditions  of  "  health  "  are  changed 

for  those  of  "  disease." 

Now  the  law  for  all  muscular  tissue  is  that,  under  suitable  conditions 
of  nutrition  and  blood-supply,  it  responds  to  the  stimulus  of  opposition  by 
increase  first  of  energy,  and  then  of  bulk.  The  increased  vigour  of  con- 
traction of  a  frog's  gastrocnemius  when  weighted  answers  to  the  increased 
vigour  of  the  skeletal  muscles  when  the  limbs  are  put  to  hard  work,  and 
the  increased  force  of  contraction  of  a  muscular  cavity  when  distended  by 
its  contents.  Only,  in  each  case  the  nutrition  of  the  muscle  must  be  good, 
and  the  task  put  on  it  of  moderate  magnitude. 

Dilatation.— Incre&^ed.  stimulus,  however,  does  not  always  call  iortli 
adequate  hypertrophy.  Impaired  nutrition  of  the  muscular  fibres,  from 
want  of  food,  from  imperfect  digestion  and  absorption,  or  from  loss  of 
blood,  may  prevent  them  responding  as  they  should ;  just  as  labour  and 
gymnastic  exercises,  if  undertaken  by  the  ill-fed,  the  anaemic,  or  the  invahd 
or  if  disproportioned  to  the  powers  of  childhood  or  old  age,  will  not 
cause  hypertrophy  of  voluntary  muscles,  but  rather  atrophy  and  increased 
weakness.    The  same  result  is  seen  if  the  labour  is  too  hard  and  the  tasks 

too  heavy.  j-i  i.    j.i  n<. 

Moreover,  increased  fluid  pressure  will  always  tend  to  dilate  the  walla 
of  the  containing  cavity,  even  when  its  elastic  as  well  as  its  contractile  force 
is  increased  by  hypertrophy  of  its  muscular  coats.  Accordingly,  some 
degree  of  dilatation  is  rarely  absent,  even  when  compensatory  hypertrophy 
is  well  developed.  This  is  seen  in  the  dilated  stomach  which  follows 
pyloric  stenosis,  the  dilated  cesophagus  which  forms  a  pouch  above  a  stnc- 
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ture,  the  dilated  intestine  above  a  chronic  obstruction,  and  the  dilated  renal 
pelvis,  ureter,  and  bladder,  which  result  from  stricture  of  the  urethra, 

Hypertroplnj  and  dilatation. — In  the  heart,  dilatation  may  occur  with 
but  little  hypertrophy,  particularly  in  the  auricles,  from  mitral  or  tricuspid 
reo-urgitation ;  and  hypertrophy  may  occur  with  little  or  no  dilatation,  as 
in°uncomplicated  cases  of  chronic  Bright's  disease ;  but  as  a  rule  the  two 
conditions  are  met  with  together,  both  at  the  bedside  and  in  the  deadhouse. 
Nevertheless  we  can,  in  the  majority  of  cases,  recognise  as  the  leading  pro- 
cess (better  perhaps  by  studying  the  physiology  of  the  circulation  during 
life  than  the  cardiac  anatomy  after  death)  either  the  compensatory  and 
favourable  one  of  hypertrophy,  or  the  ingravescent  and  unfavourable  one 
of  dilatation. 

The  hypertrophy  of  the  cavity  of  the  heart  which  lies  next  behind  a 
narrowed  orifice  is,  we  have  seen,  a  physiological  and  vital  result  of  the 
increased  pressure  within  it  which  has  to  be  overcome.  The  dilatation 
which  follows  the  same  condition  is  a  passive  and  physical  result,  the  mere 
stretching  of  the  muscular  walls  impairing  their  elasticity,  as  we  see  in  the 
dilatation  of  an  old  glove. 

The  increased  blood-pressure  due  to  narrowing  of  an  orifice  of  exit  from 
a  cardiac  cavity  is  obvious,  that  due  to  regurgitation  into  it  will  be  ex- 
plained when  we  come  to  consider  the  effects  of  valvular  lesions  on  the  cavi- 
ties of  the  heart  in  detail.  That  from  atheroma  of  the  arteries  we  have 
already  spoken  of,  and  that  from  chronic  renal  disease  depends  on  raised 
blood-pressure  in  the  whole  systemic  system  of  arteries,  the  origin  of  which 
will  be  considered  in  the  chapter  on  Bright's  disease. 

There  is  one  form  of  obstruction  which  is  less  obvious  because  it  is 
scarcely  pathological.  It  is  that  caused  by  over-exertion  in  what  often 
appears  to  be  healthful  labour  or  athletic  sports.  Each  contraction  of  a 
muscle,  if  extreme,  and  particularly  if  long  sustained,  causes  pressm-e  on 
the  arterial  trunks  which  pass  through  or  beside  it.*  This  leads  to  in- 
creased blood-pressure  in  the  aorta  and  left  ventricle,  and  becomes  a 
stimulus  to  cardiac  hypertrophy  and  a  cause  of  dilatation  of  the  heart  and 
aorta,  as  well  as  of  irritative  arteritis  of  the  latter. 

The  healthy  heart  naturally  possesses  a  considerable  amount  of  reserve 
force  beyond  that  which  is  required  to  carry  on  the  circulation  under  ordi- 
nary conditions.  Hence,  although  the  strain  upon  it  is  augmented  by  mus- 
cular efforts  of  all  kinds,  it  is  generally  able  to  meet  the  call  without 
suffering  damage.  Even  if  its  walls  yield  to  the  increased  pressure  which 
they  have  to  bear,  the  dilatation  is,  in  most  cases,  only  temporary ;  they 
generally  recover  themselves  when  the  body  returns  to  a  state  of  rest,  and 
the  blood-current  resumes  its  usual  tranquil  course. 

But  such  is  not  always  the  case.  It  sometimes  happens  that  violent  or 
frequently  repeated  exertion  leads  to  permanent  enlargement  of  the  heart. 
As  in  other  cases,  we  must  suppose  either  that  the  strain  is  too  severe,  or 
too  prolonged,  or  too  frequent,  or  else  that  there  is  deficient  power  in  the 
muscular  fibres,  and  this  may  be  sometimes  traced  to  previous  disease,  or 
to  an  insufficient  supply  of  food. 

Physiological  dilatation  from  increased  blood-pressure  and  rapid  action 
of  the  heart  affects  the  right  ventricle,  and  is  relieved  by  the  "  safety-valve 
action  "  of  the  tricuspid  valve,  as  explained  by  the  late  Wilkinson  King  in 

*  The  siTiiiller  arterioles  wliicli  supply  the  muscle  itself  arc  i)rol)Mbly  protected  by  this 
physiologicul  dilatation  at  the  moment  of  stimulus  of  the  motor  iiervi'. 
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the  '  Guy  s  Hos.  Rep  '  for  1837  (Ist  series,  vol.  ii,  p.  104).  A  luore  serious 
and  less  frequent  condition  is  for  the  left  ventricle  to  dilate,  but  this  also 
admits  of  recovery.  If  it  persists  it  may  produce  a  permanent  tachy- 
cardia and  palpitation  with  irregular  pulse,  and  finally,  the  condition  of 
arterial  anaemia  and  venous  congestion,  which  is  the  natural  physical  result 
of  all  diseases  which  impair  the  efficiency  of  the  heart  as  a  forcing-pump. 

Physiological  hypertrophy  from  "  overstrain,"  without  rheumatism  or 
ill-nourishment  or  diphtheria  having  previously  damaged  the  muscle,  is 
less  liable  to  become  permanent.  It  probably  ensues'  naturally  in  every 
young  man  who  undergoes  training  for  athletic  exercises.  Just  as  the 
chest  expands,  and  the  skeletal  muscles  grow  and  harden,  and  the  nervous 
system  improves  in  alertness,  stability,  and  co-ordination,  so  the  left  ven- 
tricle becomes  thicker  and  the  heart  less  liable  to  be  disordered  by  sudden 
calls  upon  its  powers.  In  such  men,  who  keep  within  the  limits  of  what, 
for  them,  are  moderate  efforts,  we  may  often  notice  that  the  impulse  is 
strong  and  somewhat  heaving,  the  apex  a  little  further  to  the  left,  the  pulse 
full,  strong,  and  not  readily  quickened  by  excitement  or  emotion. 

Here,  again,  however,  what  begins  as  a  physiological  process  may  be- 
come pathological.  The  hypertrophy  oversteps  the  limits  of  health,  and 
along  with  the  same  physical  signs  we  have  a  rapid  and  sometimes  irregu- 
lar action  of  the  heart,  an  easily  excited  pulse,  and  liability  to  dyspncea  or 
faintness  on  even  moderate  exertion.  That  this  is  sometimes  the  eflEect 
of  too  severe,  or  too  long-continued,  or  too  frequent  efforts,  appears  certain, 
although  it  is  difficult  to  bring  direct  proof  of  the  fact. 

In  the  cases  now  discussed,  the  hypertrophy  of  one  ventricle  or  aviricle, 
or  of  all  four  cavities  of  the  heart,  is  true  overgrowth  of  the  muscular 
tissue ;  and  the  dilatation  is  passive  enlargement  of  the  cavity  with  only 
comparative  thinning  of  its  walls.  Hyiaertrophy  with  interstitial  fibrous 
overgrowth,  and  dilatation  with  fatty  degeneration,  or  with  adipose  over- 
■  growth  and  local  or  general  attenuation  of  the  parietes,  are  conditions  that 
will  be  referred  to  separately  (pp.  210,  216). 

Definitions.- — As  regards  the  application  of  terms,  which  has  sometimes 
been  confused,  it  seems  reasonable  that  "  simple  hyijertrophy "  should 
mean  an  increase  in  the  thickness  of  the  heart's  muscle,  its  cavities  remain- 
ing unaltered  in  capacity ;  "  simple  dilatation,"  an  increase  in  their 
capacity,  the  amount  of  muscle  remaining  stationary.  The  former  is  fre- 
quently observed  as  a  result  of  Bright's  disease ;  and  although  the  latter 
is  seldom  if  ever  seen  in  the  deadhouse,  it  must  be  supposed  to  occur  at 
the  beginning  of  many  cases  of  what  afterwards  appears  as  dilatation  with 
some  hypertrophy.  In  almost  all  cases  consecutive  to  valvular  lesions,  or 
pulmonary  stricture,  and  in  many  consecutive  to  chronic  renal  disease,  the 
condition  is  one  of  dilatation  with  hypertrophy,  or  hypertrophy  with  dila- 
tation. 

"  Concentric  hypertrophy,"  or  thickening  which  encroaches  on  the  cavity 
of  the  left  ventricle,  probably  does  not  occur.  It  is  said  that  the  description 
of  concentric  hypertrophy  given  by  Corvisart  and  followed  by  other  French 
pathologists,  including  Laennec,  was  influenced  by  the  number  of  hearts 
examined,  during  the  reign  of  terror,  of  persons  executed  by  the  guillotine  : 
for  after  rapid  death  from  heemorrhage  in  healthy  subjects  the  left  ventricle 
contracts  closely,  and  looks  smaller  and  much  thicker  than  in  ordinary  cases. 

A  dilated  heart  is  said  to  be  hypertrophied  if  its  weight  as  a  whole  is 
above  the  normal  standard,  even  though  every  part  of  its  walls  may  be 
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Jbelow  the  natural  thickness.  When  hypertrophy  and  dilatation  coexist,  it 
is  to  the  latter  rather  than  to  the  former  that  the  case  approximates  clini- 

Measurements. — In  order  to  ascertain  whether  a  heart  is  hypertrophied, 
■one  has  only  to  weigh  it  after  it  has  been  emptied  o*f  blood,  and  separated 
from  the  great  vessels  and  pericardium.  According  to  Peacock  ('  Reynolds' 
.System,'  vol.  iv),  the  ordinary  range  of  the  weight  of  the  organ  is,  in  men 
who  have  died  from  acute  diseases,  from  nine  to  eleven  ounces ;  with  chronic 
•diseases,  from  eight  to  ten  ounces ;  in  women  affected  with,  acute  disease, 
from  eight  to  ten  ounces,  with  chronic  disease,  from  seven  to  nine  ounces. 
But  in  large  and  powerful  men,  who  have  been  killed  by  accident  or  have 
•died  after  a  short  illness,  the  weight  may  sometimes  be  as  much  as  twelve 
•ounces,  or  even  more. 

The  most  frequent  weight,  a  more  important  fact  than  the  average 
weight,  of  the  heart  in  men  is  10  oz.  or  a  little  under  (Peacock)  or  over 
>(Reid)  that  weight.  The  most  frequent  weight  in  women  is  9  oz.  After 
adult  Ufe  is  reached,  the  heart  still  continues  to  increase  in  size  and  weight 
up  to  30,  and  even  later,  though  with  rapidly  diminishing  increments. 

It  is  much  less  easy  after  death  to  determine  the  presence  of  dilatation, 
•at  least  in  its  slighter  degrees ;  for  when  well  marked  it  is  obvious  enough. 

When  in  a  hypertrophied  heart  the  chambers  seem  to  be  of  normal 
■capacity,  the  question  remains,  whether,  in  a  fully  relaxed  state  of  their 
walls,  they  might  not  be  larger;  in  other  words,  the  anatomical  proof  of 
hypertrophy  without  dilatation  is  far  from  simple.  Peacock  gave  the  fol- 
lowing as  the  normal  measurements.  The  figures  in  the  second  and  fourth 
columns  are  those  given  by  Bizot. 

Men.  Women. 


Thickness  of  the —                                      Millimetres.  P.  Mm.  B.         Millimetres.  P.  Mm.  B. 

Walls  of  the  right  ventricle :  base        .     4"16  ...  4  ...       4'16  ...  3 

4'35  ...  3  ...       4-5  ...  2 

3-19  ...  2  ..        2-92  ...  2 

11-  58  ...  10  ...  11-02  ...  9 
13-15  ...  11  ...  12-6  ...  10 

5-4  ...  8  ...       5-62  ...  7 

12-  89  ...  11  ...  10-57  ...  9 


midpoint 
„  apex 
left        „  base 
„  midpoint, 
>,         „  apex 
Septum  between  the  ventricles 


The  weight  of  a  hypertrophied  heart,  without  either  valvular  lesions  or 
JBright's  disease  to  account  for  hypertrophy,  rarely  exceeds  fifteen  ounces ; 
but  in  one  case  observed  by  Dr  Fagge  it  reached  thirty-three  ounces  with- 
out any  obvious  cause.  In  cases  of  valvular  or  renal  disease,  the  heart 
sometimes  reaches  a  weight  far  above  the  figures  just  quoted. 

In  most  cases  we  have  no  means  of  determining  the  rate  at  which  the 
heart  enlarges ;  probably  the  process  is  often  slow  and  gradual.  But  when 
the  starting-point  of  secondary  hypertrophy  can  be  fixed,  it  has  sometimes 
appeared  to  be  extremely  rapid.  Dr  Stone  ('Lancet,'  1879)  related  two 
examples  of  heart  disease  following  injury,  in  each  of  which,  if  the  heart 
was  healthy  at  the  time  of  the  accident,  it  must  have  gained  weight  at 
the  rate  of  nearly  an  ounce  a  week  during  the  five  months  that  elapsed 
before  the  patient's  death — a  rate  more  rapid  than  the  increase  in  size  of 
•the  pregnant  uterus.  Dr  Goodhart  ('  Path.  Trans.,'  vol.  xxx)  published  a 
case,  the  history  of  which  would  imply  that  within  three  or  four  weeks  the 
heart  grew  to  a  weight  of  nineteen  ounces,  as  the  result  of  pericarditis. 

There  has  been  much  discussion  as  to  whether  cardiac  hypertrophy 
'depends  upon  an  overgrowth  of  existing  fibres  or  upon  a  formation  of  new 
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ones.  Schroetter  (in  von  Ziemssen's  Handbuch ')  states  that  the  fibres 
measure  0-03  mm.  in  a  hypertrophied  heart,  as  compared  with  a  normal 
thickness  of  0-007  mm.  Friedreich  also  is  said  to  have  arrived  at 
0-02o  mm.  as  the  mean  of  ten  measurements  of  the  fibres  of  a  hyper- 
trophied left  ventricle.  But  Kindfleisch  says  that  he  failed  to  discover  any 
such  difference,  and  his  conclusion  is  that  the  fibres  (which,  it  must  be 
remembered,  branch  as  skeletal  fibres  never  do),  undergo  a  further  splitting 
up,  which  leaves  them  apparently  of  the  same  size  as  before. 

The  order  in  which  dilatation  and  hypertrophy  are  developed  is  not 
always  the  same.  In  Aveak  subjects,  or  in  subjects  with  "  weak  "  hearts, 
or  when  the  strain  is  peculiarly  severe  and  sudden,  it  is  probable  that  dila- 
tation occurs  first  as  the  result  of  over-distension  of  the  cardiac  muscle, 
and  that  hypertrophy  follows  later  when  rest  allows  of  natural  recupera- 
tion m  young  and  more  or  less  healthy  patients.  In  other,  and  probably 
more  numerous,  cases,  hypertrophy  appears  to  be  the  primary  change. 
In  either  case,  what  brings  about  a  failure  of  the  heart's  function  is  prc^ 
gressive  dilatation,  to  which  the  hypertrophy  is  no  longer  adequate. 

It  has  been  supposed  that  breakdown  of  a  hypertrophied  ventricle  de- 
pends on  the  supervention  of  fatty  degeneration.  But  Cohnheim  (' Vor- 
lesungen,'  vol.  i,  p.  72)  thought  the  frequency  of  fatty  degeneration  in 
hypertrophied  hearts  exaggerated,  and  believed  that  in  most  cases  there  is 
mere^"  fatigue  "  or  "  exhaustion  "  of  the  fibres.  Dr  AUbutt  ('  St  Geo.  Hosp. 
Rep.,'  vol.  v)  has  drawn  attention  to  the  interesting  fact,  that  in  the  file- 
cutters  of  Sheffield,  who  are  constantly  using  the  arm  in  rapid  flexions,  the 
biceps  muscle  undergoes  great  enlargement,  but  that  after  a  few  years  it 
again  wastes,  and  falls  below  its  normal  size. 

Diagnosis. — The  clinical  recognition  of  cardiac  hypertrophy  and  dila- 
tation rests  partly  upon  percussion,  partly  upon  inspection  and  palpation, 
and  in  a  smaller  degree  upon  auscultation.  It  is  one  of  the  more  difficult 
conditions  to  determine  by  physical  examination,  and  it  is  but  little  aided 
by  general  symptoms ;  so  that  more  mistakes  are  made  on  this  point  than 
on  any  other  in  the  diagnosis  of  diseases  of  the  chest. 

By  percussion  we  seek  to  determine  to  what  extent  the  heart  comes  in 
contact  with,  the  anterior  wall  of  the  chest  ;  but  the  results  depend  not  only 
on  the  state  of  the  heart,  but  also  on  that  of  the  lungs.  If  the  lungs  are 
emphysematous,  the  area  of  dulness  due  to  the  heart  may  be  normal  or 
diminished,  notwithstanding  that  the  organ  is  enlarged ;  if  the  lower  and 
anterior  part  of  the  chest  on  the  left  side  is  flattened,  or  if  the  correspond- 
ing part  of  the  lung  is  collapsed,  the  cardiac  area  may  be  increased,  though 
the  heart  is  no  larger  than  natural.  There  is  even  a  difference  in  the 
extent  of  cardiac  dulness,  according  as  the  breath  is  drawn  deeply  in  or 
forced  out,  so  that  for  accurate  j^ercussion  the  patient  should  breathe 
gently.  To  arrive  at  a  satisfactory  result  one  should  first  use  light,  but 
careful  and  deliberate,  percussion,  and  then  make  a  series  of  marks  with 
jin  aniline  pencil  upon  the  patient's  chest,  indicating  the  different  points 
at  which  dulness  begins  to  pass  into  resonance  round  the  circumference  of 
the  organ  ;  and  after  drawing  the  figure,  the  outline  should  be  tested  and 
LUiTected  by  fresh  percussion,  pausing  after  each  stroke  of  the  fingers  to 
listen,  and  repeating  the  stroke  until  the  resonance  or  dulness  of  the  note 
elicited  is  certain.    The  process  demands  both  time  and  care. 

In  health  a  more  or  less  triangular  figure,  representing  the  extent  of  an 
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absolutely  dull  note,  is  thus  obtained.  Above  it  forms  an  angle  at  the 
upper  border  of  the  fourth  left  costal  cartilage,  close  to  the  sternum.  From 
this  point  two  diverging  lines  are  traced  downwards.  One  of  them  corre- 
sponds with  the  left  border  of  the  sternmn,  for  although  the  right  ventricle, 
uncovered  by  lung,  lies  beyond  this  line  as  far  as  the  median  line,  the  tone 
yielded  by  the  bony  tissue  when  percussed  masks  the  cardiac  dulness 
enough  to  prevent  accurate  definition  of  the  space  occupied  by  the  heart  on 
this  side.*  The  other  line  extends  downwards  and  outwards,  passing  to 
the  inner  side  of  the  nipple  until  it  reaches  a  point  at  which  the  apex  of 
the  heart  can  be  felt  beating.  Along  this  line  the  transition  from  dulness 
to  resonance  takes  place  gradually,  so  that  above  it  one  can  draw  another 
line  running  more  or  less  parallel  and  about  half  an  inch  distant,  which 
indicates  the  upper  limit  of  partial  dulness,  as  the  lower  one  indicates  the 
upper  limit  of  absolute  dulness ;  this  upper  line  begins  above  at  the 
level  of  the  third  rib.  To  complete  the  triangle,  a  base-line  is  drawn 
from  the  lower  end  of  the  sternum  to  the  point  at  which  the  heart's  apex 
beats.  It  can  scarcely  be  traced  by  percussion,  because  the  cardiac  dulness 
passes  insensibly  into  that  caused  by  the  left  lobe  of  the  liver. t 

It  must  be  added  that  when  the  stomach  is  distended  with  gas,  the 
tympanitic  percussion  sound  is  often  transmitted  beyond  the  region  of  the 
stomach,  for  dulness  spreads.  To  prevent  this  the  stroke  should  be  light 
and  made  from  the  wrist. 

The  statements  above  made  as  to  the  natural  extent  of  the  cardiac 
dulness  are  applicable  only  when  the  patient  is  standing  upright  or  lying 
on  his  back.  When  he  lies  over  to  the  left,  that  side  of  the  triangular  area 
shifts  more  or  less  in  different  persons  to  the  left ;  and  this  is  more  marked 
when  the  heart  is  hypertrophied. 

When  the  heart  is  enlarged,  the  upper  angle  of  the  area  of  cardiac 
dulness  remains  at  the  fourth  rib  or  the  third  space.  If  it  reaches  as  high 
as  the  second,  there  is  probably  some  morbid  condition  beyond  hypertrophy 
and  dilatation — perhaps  aneurysm,  or  pericardial  effusion,  or  mediastinal 
tumour.  The  position  of  the  two  sides  of  the  triangle  deviates  much  more 
from  the  normal.  The  dulness  may  reach  to  the  right  border  of  the 
stemmn,  or  haK  an  inch  or  still  further  to  the  right ;  this  is  an  indication 
of  increase  in  size  of  the  right  ventricle,  or  of  displacement  of  the  entire 
heart.  Or  the  dull  area  may  reach  as  far  as  the  nipple,  or  still  further  to 
the  left,  and  may  also  extend  much  lower  than  usual,  until  the  apes-beat 
lies  in  the  sixth  or  even  in  the  seventh  interspace ;  this  is  a  sign  that  the 
left  ventricle  is  enlarged,  or  that  the  heart  is  displaced  to  the  left  as  by 
effusion  in  the  right  pleura,  or  downwards  as  by  an  aneurysm  of  the  aorta. 

If  the  right  ventricle  is  enlarged,  the  apex-beat  is  pushed  outwards,  and 
pulsation  may  also  be  felt  in  the  epigastrium.  When  the  right  auricle 
also  is  enlarged,  as  it  usually  is  in  cases  of  chronic  bronchitis  and  emphy- 
sema with  tricuspid  dilatation,  it  causes  a  considerably  increased  dulness  on 
percussion,  to  the  right  of  the  sternum  in  the  fourth  space.  In  consequence 
of  this  displacement  of  the  two  lines  marking  the  sides  of  the  dull  cardiac 
area,  this  acquires,  when  the  heart  is  enlarged,  a  more  quadrilateral  and 

*■  The  sternntn  (as  stated  by  Gnttinann)  may  be  rendered  less  vibratile  if  the  band  be 
laid  over  the  upper  part  of  it ;  or  if  an  assistant  press  firmly  with  the  bands  placed  upon 
the  costal  cartilages  on  each  side  a  dull  sound  may  be  obtained  over  the  cardiac  area 
behind  the  sternuiTi. 

t  Sometimes,  however,  as  Dr  Gee  says,  a  distinct  beighteninj^  of  pitch  and  increase  of 
resistance  can  be  made  out  in  passing  from  the  cardiac  to  tlie  hepatic  dulness. 
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less  triangular  form.  If  the  left  ventricle  alone  is  enlarged,  it  will  grow 
downwards  and  to  the  left,  so  that  its  impulse  will  be  felt  in  the  sixth  or 
seventh  space,  and  much  outside  the  nipple-line.* 

For  practical  purposes  enlargement  of  the  left  ventricle  may  be  deter- 
mined by  tracing  one  diagonal  line  from  the  inner  end  of  the  fourth  left 
costal  cartilage  downwards  and  outwards  to  the  apex-beat,  and  another  line 
at  right  angles  from  the  base  of  the  ensiform  process  outwards  and  some- 
what upwards  to  the  point  of  imjiulse  again.  Normally  the  first  line  should 
not  exceed  two  and  a  half  inches  in  length  ;  when  the  heart  is  much  enlarged 
it  may  be  four  or  five  inches.  The  second  line  should  measure  about  one 
and  a  half  inches ;  it  may  be  increased  by  disease  to  over  two  inches. 

Even  when  the  lungs  are  neither  emiDhysematous  nor  retracted,  percus- 
sion does  not  give  an  infallible  indication  of  enlargement  of  the  heart ;  for 
great  hypertrophy  of  the  left  ventricle  may  be  present  in  cases  of  Bright's 
disease  without  there  being  any  increase  in  the  area  of  dulness.  The  heart 
seems  to  bury  itself  in  the  hollow  of  the  left  lung,  so  that  it  is  not  more 
widely  in  contact  with  the  chest  wall  than  in  health.  Thus  in  cases  of 
cerebral  haemorrhage,  one  often  finds  at  the  autopsy  an  enormously  hyper- 
trophied  heart,  which  the  day  before  it  was  impossible  to  detect,  though 
expected  and  sought  for. 

Enlargement  of  the  heart  may  sometimes  be  discovered  by  inspection  or 
palpation;  and  displacement  of  the  apex-beat  to  the  epigastrium,  down- 
Wards,  or  to  the  left,  is  appreciable  by  the  eye  as  well  as  the  hand. 

When  we  have  detennined  that  the  heart  is  enlarged,  the  question  still 
remains  how  far  the  enlargement  is  due  to  dilatation  or  to  hypertrophy  : 
and  the  solution  of  this  question,  so  far  as  it  is  soluble,  is  sought  by  careful 
examination  with  the  eye  and  with  the  hand  and  finger.  In  both  cases  the 
heart's  impulse  is  seen  and  felt  more  widely  than  that  of  the  natural  "  apex- 
beat. When  there  is  great  hypertrophy,  the  impulse  is  often  diffused, 
laboured,  and  heaving,  so  that  even  a  stethoscope,  with  the  observer's  head 
resting  upon  it,  is  lifted  as  though  by  an  irresistible  power.  In  some  cases, 
while  the  fifth  and  sixth  ribs  are  pushed  forwards,  other  parts  of  the  chest 

wall  are  sucked  in.        •  . 

The  deliberate  heaving  impulse  of  hypertrophy  and  the  short  slapping 
impulse  of  dilatation  are  both  characteristic  to  the  tactus  eruditus. 

In  cases  of  nearly  pure  dilatation  the  impulse  becomes  (to  use  Walshe  s 
words)  "  either  a  short  feeble  slap,  followed  by  a  sudden  fall  back  of  the 
orc^an,  or  a  more  prolonged  faint  tremulous  motion."  In  the  latter  case  it 
often  has  an  undulatory  character  to  the  eye.  Another  peculiarity  of  the 
lieart's  action  which  indicates  dilatation  rather  than  hypertrophy  is  irregu- 
larity in  the  force  of  successive  beats,  or  in  their  rhythm.  _ 

It  is  disputed  whether  enlargement  of  the  heart  ever  causes  increased 
prominence  or  bulging  of  the  preecordial  region  and  widening  of  the  inter- 
costal spaces,  as  compared  ^vith  the  opposite  side  of  the  chest.  Schroetter, 
following  Skoda,  maintains  that  it  occurs  only  when  there  is  also  pericarditis, 
by  which  the  textures  forming  the  chest  wall  are  softened. 

Little  direct  information  as  to  the  existence  of  hypertrophy  or  of  dilata- 
tion is  yielded  by  auscuUation.    But  it  is  to  be  particularly  noted  that  m 

*  Walshe  taught  that  distension  of  the  right  auricle  contributes  to        i"'^^^^^^  «J' 

auricles. 
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•cases  of  simiDle  hypertrophy,  with  little  or  no  dilatation,  the  first  sound  is 
not  louder  than  usual,  but  fainter.*  It  is  often  dull  and  muffled.  In  cases 
of  simple  dilatation  the  first  sound  is  often  loud,  though  if  the  muscle  is  soft 
and  flabby  it  ma}'-  be  wealc ;  but,  whether  faint  or  loud,  it  is  shorter,  and 
has  more  tone  than  in  health,  that  is  to  say,  it  is  more  like  a  second  sound. 
When  dilatation  and  hypertrophy  occur  together,  the  first  sound  is  often 
widely  audible  over  the  surface  of  the  chest. 

Any  alterations  in  the  second  sound  dejoend  upon  the  state  of  the 
arterial  tension,  and  aft'ord  only  indirect  indications  of  the  condition  of  the 
heart  itself. 

One  or  both  of  the  cuspid  valves  may  be  rendered  incompetent  as  a 
result  of  the  widening  of  orifices  which  necessarily  takes  place  as  either  of 
the  ventricles  dilate,  and  a  systolic  regurgitant  murmur  may  result. 

Seitz  ('  Deutsch.  Arch.,'  xi,  xii)  drew  attention  to  the  fact  that  the 
movements  of  an  enlarged  heart  within  the  pericardial  sac  are  sometimes 
■attended  with  gi-azing  sounds,  like  those  jDroduced  by  pericarditis.  In  one 
case  observed  by  him  these  continued  up  to  the  time  of  death,  and  no  doubt 
was  entertained  as  to  the  existence  of  pericardial  inflammation ;  yet  at  the 
autopsy  there  was  no  thickening  or  opacity  of  its  surface.  Walshe,  too, 
•speaks  of  "  rubbing  additions  to  tke  first  sound  at  the  apex  "  as  not  very 
uncommon.  One  such  instance  occurred  several  years  ago  at  Guy's  Hos- 
pital, and  led  to  a  diagnosis  of  pericarditis ;  but  on  i^ost-mortem  examina- 
tion none  Avas  found ;  and  Dr  Sturges  once  met  with  a  similar  surprise.  We 
•occasionally  have  the  same  experience  in  the  case  of  pleurisy  (vol.  i,  p.  1096). 

Etiology. — (1)  Among  causes  of  secondary  hypertrophy  stand  first  the 
lesions  of  the  cardiac  valves.  All  obstructions  to  the  flow  of  blood  lead  to 
•over-pressure  behind  and  under-pressure  in  front  of  the  obstruction  by  the 
common  laws  of  hydraulics.  If  the  obstruction  is  in  the  systemic  capillaries 
the  stress  will  fall  on  the  aorta  and  left  ventricle  in  systole,  if  it  is  in  the 
aorta  or  in  the  sigmoid  orifice  it  will  fall  on  the  left  ventricle.  If  the 
■obstruction  is  at  the  mitral  orifice  the  stress  Avill  fall  first  on  the  left  auricle 
during  systole,  and  next  upon  the  pulmonary  veins  and  capillaries.  If  it  is 
in  the  lungs  or  in  the  pulmonic  (dextro-sigmoid  orifice)  the  stress  will  fall 
on  the  right  ventricle ;  if,  lastly,  as  we  occasionally  find,  there  is  stenosis  of 
the  tricuspid  orifice,  the  increased  pressure  falls  on  the  right  ventricle  and 
the  great  systemic  veins.  The  result  is,  in  most  cases,  firstly,  hypertrophy 
as  a  physiological,  and,  secondly,  dilatation  as  a  physical  effect. 

Regurgitation  through  the  aortic  or  mitral  orifices  by  reason  of  the  in- 
competent valves  also  causes  over-pressure  in  the  cavity  behind,  and  under- 
pressure in  the  cavity  in  front  of  the  leaking  valve,  but  the  over-pressure  is 
most  during  diastole,  and  there  is  no  direct  impediment  to  the  auricle  or 
the  ventricle  emptying  itself  in  systole.  So  that  here  there  will  in  most 
■cases  be  dilatation  from  the  first,  and  only  later  and  imperfect  hypertrophy. 

The  compensatory  hypertrophy  of  aortic  stenosis  is  in  the  walls  of  the 
left  ventricle,  of  mitral  stenosis  in  those  of  the  left  auricle,  of  that  of  mitral 
regurgitation  is  not  in  the  left  auricle,  but  in  the  right  ventricle,  which 
hypertrophies  to  overcome  the  obstruction  in  the  pulmonary  capillaries. 

(2)  Of  late  years  it  has  been  recognised  that  an  important  cause  of 

*  So  Laennec,  and  so  Walslie,  who  describes  it  as  "  prolonged  and  vvenkened,  sometimes 
almost  to  actual  extiiifction,  the  sensation  reaching  the  observer's  ear  being  rather  one  of 
impulse  than  of  sound."  Hut  every  beginner  is  surprised  that  a  large  muscle  does  not 
produce  a  loud  sound. 
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cardiac  hypertrophy  or  dilatation,  apart  from  valvular  obstruction  or  in- 
competence, is  extensive  pericardial  adhesions  occurring  in  childhood,  while 
the  active  growth  of  the  heart  is  going  on.  This  subject  will  be  again  con- 
sidered among  the  effects  of  pericarditis. 

(3)  The  most  chronic  form  of  Bright's  disease,  that  associated  with  con- 
tracted kidneys,  is  the  one  which  leads  to  cardiac  hypertrophy.  There  is 
high  blood-pressure  in  cases  of  acute  nephritis,  but  they  do  not  last  long 
enough  to  cause  hypertrophy  of  the  left  ventricle ;  and  in  chronic  cases  of 
tubal  nephritis  the  pressure  ahnost  always  relaxes.  What  is  the  cause 
of  the  high  pressure  is  still  a  difficult  question,  and  will  be  considered  in 
the  chapter  on  Bright's  disease.  The  effect  of  the  arterial  tension  is  to  call 
forth  hypertrophy  of  the  systemic  ventricle  exactly  as  it  is  called  forth  by 
aortic  (sigmoid)  stenosis.  Here  dilatation  is  always  secondary  to  hyper- 
trophy and  marks  the  later  stages  of  the  disease,  a  fact  which  supports  the 
doctrine  stated  above,  that  the  immediate  effect  of  obstruction  (whether 
valvular  or  capillary)  is,  as  a  rule,  hypertrophy,  not  dilatation  of  the  cavity 
next  behind  it. 

At  the  bedside  it  is  often  difficult  and  sometimes  impossible  to  deter- 
mine whether  the  state  of  the  kidneys  accounts  for  the  cardiac  symptoms, 
or  whether  there  is  a  valvular  lesion  to  w^hich  they  may  be  due,  or  whether 
there  is  primary  hypertrophy  and  dilatation  of  the  heart.  Even  in  the 
deadhouse  the  very  same  points  may  remain  doubtful.* 

(4)  Another  common  and  well-recognised  cause  of  cardiac  hypertrophy 
and  dilatation,  when  it  affects  the  right  side  of  the  organ,  is  obstruction  to 
the  pulmonary  capillaries,  either  due  to  emphysema,  to  chronic  bronchitis, 
to  bronchiectasis,  cirrhosis  of  the  lung,  neglected  empyema,  or  very  chronic 
fibrous  tuberculosis. 

(5)  Another  possible  cause  has  been  found  in  extensive  plem-al  adhesions. 
But  it  seem  doubtful  whether  the  cases  supposed  to  be  of  this  kind  which 
have  been  recorded  by  Baumler  and  by  Briidi  ('  Deutsches  Arch.,'  xix) 
really  warrant  the  conclusion.  It  must  be  remembered  that  the  right  side 
of  the  heart  is  subject  to  hypertrophy  and  dilatation  from  mere  abolition 
of  large  capillary  tracts,  as  in  carnification  of  the  lung  by  pleural  effusion. 

(6)  It  seems  to  be  pretty  clearly  shown  that  aneurysm  of  the  aorta,  not 
implicating  the  sigmoid  valves,  has  no  effect  in  causing  hypertrophy  of  the 
left  ventricle. 

We  now  come  to  the  direct  causes  of  enlargement  of  the  heart,  inde- 
pendent of  valvular  lesions  or  disease  of  the  kidneys  or  of  the  lungs. 

(1)  One  cause  of  what  may  properly  be  termed  relative  hypertrophy  of 
the  heart  is  derangement  of  the  natural  growth  of  the  organ  about  puberty. 
The  heart,  like  the  brain,  does  not  develop  at  a  uniform  annual  rate  :  but 
grows  rapidly  up  to  the  sixth  or  seventh  year,  and  again  between  fifteen 
and  twenty.  La  mtgalocardie  de  croissance  has  been  described  by  See 
and  other  French  physicians.  It  is  often  seen  in  children  under  puberty 
who  are  put  to  work  above  their  strength,  or  in  schoolboys  who  tax  their 
powers  in  athletic  contests  beyond  their  strength.  There  is  often  a  quick 
pulse  and  palpitation,  sometimes  dyspnoea,  and  frequently  headache.  The 
physical  signs  of  hypertrophy  are  present,  and  occasionally  a  systolic 

*  The  kidneys  may  be  of  good  size  and  not  unhealthy  in  look,  and  yet  may  be  shown 
by  the  microscope  to  have  undergone  changes  so  extensive  as  fully  to  account  for  any 
enlargement  of  the  heart  that  may  be  present. 
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apical  bruit.  When  the  pulse  is  rapid  and  irregular,  they  come  under  the 
description  given  above  (p.  198),  and  are  successfully  treated  by  more  or 
less  prolonged  rest,  varied  by  strictly  regulated  exercise.  The  most  useful 
drugs  are  digitalis  or  strophauthus  or  the  two  combined,  and  also  either 
steel  or,  if  that  fails,  arsenic. 

(2)  A  clear  and  unquestioned  cause  of  hypertrophy  of  the  heart  in  adults 
is  over-exertion.  Da  Costa,  in  his  observations  on  '  Irritable  Heart ' 
among  soldiers  in  the  American  war  (p.  5),  states  that  in  twenty-eight  out 
of  a  hundred  cases  there  was  evidence  of  hypertrophy.  In  one  of  them 
death  occurred  from  strangulated  hernia  eleven  months  after  cardiac  sym- 
ptoms began ;  the  left  ventricle,  though  not  apparently  larger  than  natural, 
had  its  walls  seven  eighths  of  an  inch  thick  at  the  thickest  part. 

Frantzel  ('  Vir chow's  Archiv,'  1873)  recorded  a  like  affection  in  nine- 
teen soldiers  engaged  in  the  Franco-German  war,  especially  in  those  who 
took  part  in  the  arduous  march  to  Orleans,  or  in  the  attack  upon  Belfort. 

In  1870  Dr  Myers  published  an  essay  in  which  he  showed  that  cardiac 
affections  in  general  were  more  common  in  soldiers  than  in  sailors,  and  in 
the  Foot  Guards  (who  are  chiefly  stationed  in  London)  than  in  the  men  of 
the  Metropolitan  police.  In  a  large  proportion- of  cases  he  found  neither 
valvular  nor  aortic  disease,  but  tachycardia  and  palpitation  of  the  heart, 
leading  after  a  time  to  its  enlargement  (cf.  supra,  p.  172).  The  general 
opinion  formerly  was  that  the  cause  lay  in  the  crossbelts,  heavy  accoutre- 
ments, and  tight  clothing  which  the  men  used  to  wear,  and  by  the  urgent 
advice  of  Maclean  and  Parkes  the  old  form  of  knapsack  was  abolished,  and 
a  "valise  equipment "  was  adopted  in  its  stead.  Myers  laid  stress  upon  the 
effect  of  the  tightness  of  the  tunic  collar,  and  this  inconvenience  was  also 
removed.  Dr  Veale  ('  Army  Med.  Dep.  Report,'  xxii)  stated  that  cardiac 
hypertrophy  with  tachycardia  and  palpitation,  which  is  its  most  conspicuous 
symptom,  are  still  very  frequent ;  and  probably  the  true  solution  of  the 
dilficulty  was  found  by  Surgeon  F.  A.  Davy,  who  referred  it  mainly  to  the 
"  setting-up  drill,"  during  which  recruits  are  compelled  to  "  swell  the  chest  " 
so  as  artificially  to  expand  it  ('  Army  Med.  Dep.  Report,'  xviii),  and  prevent 
free  expiration.  It  appeared  that  in  soldiers  standing  under  drill,  the  fre- 
quency of  the  respirations  increased  to  about  40,  and  the  pulse  to  110  in 
the  minute ;  that  the  heart's  rhythm  was  often  disturbed ;  and  that  the 
impulse  was  more  forcible,  and  was  felt  over  a  wider  area  than  natural. 

Among  civilians  the  ill  effects  of  over-exertion  on  the  heart  were  fully 
recognised  by  Dr  Peacock  in  reporting,  in  1864,  upon  the  health  of  the 
miners  in  Cornwall,  who,  besides  heavy  hammer-work  in  the  day,  have  to 
climb  ladders  of  immense  height  in  order  to  get  out  of  the  pit  every  evening. 
He  found  that  many  of  them  suffered  from  cardiac  dilatation.* 

In  a  series  of  articles  in  the  '  Deutsches  Archiv'  for  1873  and  1874, 
Seitz  showed  that  at  Ziirich  cases  are  not  infrequent  of  cardiac  affection, 
which  after  death  are  found  to  be  due  to  a  primary  enlargement  of  the  heart. 
The  patients  were  almost  all  men,  and  engaged  in  heavy  labour  of  one  kind 
or  another.  Again,  Miinzinger,  in  the  '  Deutsches  Arch.'  for  1877,  described 
as  "  the  Tiibingen  heart  "  a  similar  affection  without  any  valvular  lesion.  It 
occurs  both  in  men  and  in  women  who  work  as  labourers  in  vineyards  on  the 
slopes  of  hills,  up  which  heavy  burdens  of  manure  have  to  be  carried.  A 

*  The  cases  described  by  Dr  Allbutt  in  the  'St  George's  Hospital  Reports/  vol.  v, 
p.  2.3,  hardly  fall  into  the  present  category,  for  he  assigned  nn  important  share  in  the 
«equence  of  events  to  chronic  changes  in  the  aorta  and  its  valves. 
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Ijoint  on  which  he  laid  stress  was  that  these  poor  people  are  ill-fed,  livino- 
on  potatoes  and  puddings,  and  scarcely  ever  tasting  meat.  Dr  AUbutt,  too^ 
regards  insufficiency  of  food  as  important  in  the  aetiology  of  cardiac  affec- 
tions due  to  overwork  and  strain,  especially  taking  long  and  active  exercise 
while  fasting ;  and  he  justly  remarks  that  one  reason  why  young  men  of  the 
upper  and  middle  classes  do  not  more  often  suffer  ill  effects  from  athletic 
sports  is  their  good  food.  The  same  remark  applies,  we  may  add,  to  navvies 
and  other  men  engaged  in  severe  labour,  who  always  live  well. 

In  the  young  and  vigorous  there  is  a  reserve  force  which  is  equal  to 
any  reasonable  demands ;  but  in  weakly,  ill-fed  persons,  in  convalescents 
from  acute  illness,  and  in  the  old  and  decrepit,  the  heart  may  fail  imder 
slight  efforts. 

(3)  Beside  long-continued  severe  exertion,  there  is  little  doubt  that 
more  transitory  muscular  efforts  may  produce  effects  which  chiefly  show 
themselves  in  a  condition  of  more  or  less  marked  hypertrophy  of  the  left 
ventricle. 

Prof.  Laache,  of  Christiania,  has  drawn  attention  to  such  cases  in  his 
monograph,  '  Recherches  cliniques  sur  quelques  affections  cardiaques  non- 
valvulaires  '  (1895),  and  has  recorded  some  remarkable  instances  of  hyper- 
trophy Avith  dilatation  following  a  single  muscular  effort,  as  in  Avalking  (case 
No.  10),  in  some  cases  complicated  by  the  patient  being  of  intemperate  habits. 
But  in  the  striking  case  given  on  pp.  12-13,  one  may  surely  believe  that  the 
mitral  stenosis  discovered  in  a  fisherman's  ^\\ie  a  year  after  great  exertion 
in  rowing  her  boat  to  escape  a  threatening  storm,  must  have  been  present 
before  the  effort  was  made ;  and  that  the  haemoptysis  which  immediately 
followed  on  her  arrival  in  port  was  due  to  this  valvular  lesion,  up  to  that 
time  compensated,  breaking  down  under  an  unusual  strain. 

Similar  cases  of  cardiac  hypertrophy  without  valvular  disease  that  the 
writer  has  met  with  have  been  all  of  a  transitory  nature.  The  symptoms 
— rapid  and  irregular  pulsation,  with  palpitation — follomng  a  sudden  effort, 
as  in  running  a  race,  ro-wdng,  or  lifting  a  weight,  have  yielded  to  time  and 
treatment. 

In  other  cases  he  has  observed  an  impulse  displaced  to  the  left,  with  a 
heaving  character  and  increased  cardiac  dulness,  in  athletic  young  men  who 
had  no  sign  of  disease  of  the  valves  or  of  the  kidneys,  and  no  palpitation, 
dyspnoea,  tachycardia,  or  other  symptom  of  cardiac  disorder.  These  seem 
to  be  cases  of  physiological  hypertrophy,  and  the  conditions  appear  gi-adu- 
ally  to  pass  away  afterwards,  as  the  large  muscles  of  an  athlete  in  training 
resume  their  ordinary  dimensions  as  soon  as  they  are  no  longer  kept  work- 
ing under  unusual  pressure.  This  physiological  cardiac  hypertrophy  is  also 
met  with  in  women  during  pregnancy,  and  it  subsides  after  deliveiy. 

(4)  The  effect  of  tobacco-smoking  on  the  heart  has  long  been  recognised, 
and  Traube  brought  evidence  to  show  that  it  not  only  caused  tachycardia 
and  irregular  pulse,  but  also  hypertrophy.  In  all  cases  of  irregular  pulse 
and  short  breath,  we  should  inquire  as  to  this  possible  toxic  cause  of  the 
disorder,  for  when  the  habit  is  given  up  the  most  remarkable  improvement 
follows. 

(5)  Of  late  years  we  have  recognised  as  an  undoubted  cause  of  cardiac 
hypertrophy  excessive  beer-drinking.  This  was,  not  unnaturally,  first  ob- 
served, in  Munich  by  Bollinger;  but  Aufrecht  and  other  physicians  in  Ger- 
many have  recorded  cases,  as  have  Laache  in  Norway,  and  several  physicians 
in  this  countiy  (see  an  article  by  Dr  Theodore  Fisher  in  the  '  Guy's  Hosp. 
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Eep.,'  for  1894,  vol.  li,  p.  97;  one  by  Dr  Beddard  in  the  'Clin.  Journal,'' 
1897,  p.  130 ;  and  another  by  Dr  G.  A.  Gibson  in  the  '  Journal  of  Patho- 
logy,' November,  189i,  p.  37).  It  seems  clear  that  ardent  spirits  do  not 
produce  the  same  effect,  and  in  eight  fatal  cases  at  Guy's  Hospital,  where- 
the  heart  weighed  from  fourteen  to  twenty-tAvo  ounces,  there  was  no  cirrho-^ 
sis  of  the  liver.  Whether  excessive  water-drinking  would  have  any  effect 
of  the  kind  has  not  been  ascertained ;  but  to  the  beer  may  probably  be 
ascribed  the  fatty  or  more  frequently  fibrous  degeneration  of  the  heart 
which  is  usually  jDresent. 

The  late  Prof.  Roy,  in  conjunction  with  Prof.  Adami  (now  in  Canada)^ 
published  an  interesting  paper  in  the  '  Transactions  '  of  the  Royal  Society  for 
1892,  in  which  they  showed  that  apart  from  direct  action  of  alcohol  on  the 
cardiac  muscle,  alcohol  may  act  by  producing  peripheral  neuritis  of  the 
vagus ;  and  this  has  been  sho-«Ti  to  occur,  apart  from  the  experimental 
evidence  on  animals  by  Dr  Sharkey  ('  Path.  Trans.,'  vol.  sxxix,  p.  27),  in  a 
case  where  the  affection  of  the  vagus  led  to  persistent  tachycardia  and, 
death. 

Among  causes  of  dilatation  without  hypertrophy,  may  be  first  men-- 
tioned  ancemia,  which  often  produces  a  fatty  change  in  the  muscular  fibres 
of  the  heart,  and  may  thus  lead  to  subsequent  yielding  of  its  walls.  The^ 
question  was  discussed  by  Dr  Goodhart  ('  Lancet,'  vol.  i,  1880)  ;  and  he^ 
showed  that  in  women  who  are  suffering  from  chlorosis  the  heart's  impulse, 
is  diffused  and  displaced  outwards,  and  that  when  anaemia  proves  fatal  the- 
left  ventricle  is  found  to  be  dilated. 

After  exanthemata  and  other  febrile  diseases,  hypertrophy  is  rare,  but. 
dilatation  is  very  frequent.  Pyrexia  is,  known  to  damage  the  muscular- 
tissues,  and  Dr  Goodhart  recorded  ('  Guy's  Hosp.  Rep.,'  xxiv)  four  or  five- 
instances  in  which  sudden  or  nearly  sudden  death  occurred  during  scarla- 
tinal dropsy,  and  in  which  the  heart  was  found  dilated  or  fatty.  Dr  Lees; 
has  published  numerous  observations  to  the  same  effect,  showing  that  during 
diphtheria,  influenza,  and  enteric  and  other  fevers,  the  heart  may  become- 
for  the  time  dilated,  and  that  it  does  not  always  recover  after  convalescence- 
('  Brit.  Med.  Journal,'  January  5th,  1901).  The  cardiac  sounds  rapidly  be- 
come weak,  and  the  first  sound  comes  to  resemble  the  second  until  a  tic-tac- 
only  can  be  heard,  while  the  pulse  is  small,  compressible,  and  feeble. 
These  threatening  symptoms  pass  off  under  alcohol  and  strychnia,  and  the- 
patient  may  recover ;  but  in  other  cases  they  may  end  in  death,  and  at  the 
autopsy  the  left  ventricle  alone,  or  the  whole  heart,  has  been  found  notably 
dilated.  The  writer  met  with  a  striking  case  in  a  boy  about  seven  years, 
old,  who  died  during  convalescence  from  diphtheria  with  the  above  sym- 
ptoms, and  in  whom  the  heart  was  found  much  dilated  without  hypertrophy, 
with,  no  valvular  disease  or  pericarditis,  and  with  no  disease  of  the  kidneys, 
or  the  lungs. 

Apart  from  the  effect  of  febrile  toxines  in  general  on  the  heart,  there  is- 
a  special  liability  to  affection  of  the  muscle  as  well  as  the  endocardium  and 
pericardium  as  the  result  of  acute  rheumatism,  and  this  may  lead  to  cardiac- 
dilatation. 

A  girl  aged  eleven,  in  Guy's  Ho3])itnl,  died  of  cardiac  dropsy  six  months  after  a 
rheumatic  attack.  The  most  conspicuous  lesion  was  dilatation  of  the  left  ventricle,  which 
had  reached  such  an  extent  that,  although  its  Walls  measured  only  from  one  eighth  to  a 
quarter  of  an  inch  in  thickness,  the  organ  weighed  ten  ounces.    There  were  no  signs  of 
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pericarditis.  There  bad  probably  been  regurgitation  tlirough  the  mitral  orifice,  for  tlie 
papiMary  muscles  were  much  wasted,  but  the  valve  itself  was  healthy  or  only  slightly 
thickened. 

Dr  Goodhart  and  Dr  S.  West  have  brought  similar  cases  before  the 
Pathological  Society,  and  Dr  Lees  and  Dr  Poynton  read  a  joint  paper  on 
the  subject  before  the  Royal  Medical  and  Chirurgical  Society  (June  28th, 
1898).  They  found  notable  dilatation  in  92  of  150  cases  in  children  who 
died  from  rheumatism,  and  indication  of  the  same  dilatation  during  life. 
The  writer  has  lately  met  with  an  unusually  complete  case,  in  which  a  boy 
of  twelve,  under  the  care  of  Dr  Curwen,  of  Brighton,  after  a  fresh  attack 
of  rheumatism,  developed  rapid  dilatation  of  the  left  ventricle,  which  before 
was  certainly  not  enlarged. 

Syviptonis. — The  symptoms  of  primary  enlargement  of  the  heart  vary 
widely  in  different  cases.  In  the  earliest  stages  they  consist  in  palpitation 
and  subjective  sensations  of  pain  or  discomfort  in  the  cardiac  region,  partly 
in  an  increased  frequency  of  pulse,  which  is  often  irregular  in  rhythm. 

Another  symptom,  which  is  absent  or  slight  in  the  merely  functional 
diseases  of  the  heart,  is  dyspnoea.  This  at  first  comes  on  during  exertion 
only ;  the  patient  finds  that  he  cannot  walk  so  quickly  as  before  with  com- 
fort, and  that  going  uphill  or  ascending  a  flight  of  stairs  makes  him  feel 
short  of  breath.  From  this  condition  there  are  all  gradations  up  to  a  point 
■at  which  even  the  slightest  movement  becomes  difficult. 

In  health  muscular  exertion  makes  the  beats  of  the  heart  more  frequent 
and  calls  for  greater  vigour  of  systole ;  and  in  cases  of  enlargement  of  the 
heart,  after  slight  exertion  or  excitement  the  pulse  becomes  accelerated. 

The  fact  that  there  is  a  sensation  of  dyspnoea,  even  when  the  left  ven- 
tricle alone  is  hypertrophied,  supports  the  view  which  has  lately  prevailed 
among  physiologists,  that  dyspnoea  generally  is  more  a  cardiac  than  a 
pulmonary  condition. 

An  early  effect  of  cardiac  dyspnoea  is  that  the  patient  is  unable  to  sleep 
with  the  head  low.  Instead  of  one  pillow  he  has  to  use  two  or  three.  In 
extreme  cases  he  cannot  lie  down  at  all,  and  is  obliged  to  sit  up  in  bed  or 
to  lean  forwards.  This  condition  is  termed  ortlwpnoea  (vol.  i,  p.  1042).  The 
Upright  position  facilitates  the  descent  of  the  diaphragm,  which  in  the 
recumbent  posture  is  hampered  by  the  pressure  of  the  abdominal  viscera, 
and  especially  of  the  liver.  It  also  allows  of  free  movements  of  the  ribs 
•unimpeded  by  the  weight  of  the  body. 

We  are  familiar  with  the  fact  that  dilatation  of  the  left  ventricle  leads 
to  a  secondary  dilatation  of  the  right,  owing  to  the  pulmonary  obstruction 
produced,  and  it  is  difficult  to  understand  how  the  order  of  events  can  be 
reversed.  Pathologists,  however,  are  agreed  that  if  the  most  frequent 
cases  of  enlargement  of  the  right  side  of  the  heart  (from  pulmonary  emphy- 
sema or  other  obstruction  in  the  lungs)  be  excluded,  dilatation  of  the  right 
side  is  almost  always  accompanied  by  a  like  condition  of  the  left.  The 
following  case  is  a  rare  example  of  primary  hypertrophy  with  dilatation  of 
the  right  ventricle,  without  primary  or  subsequent  affection  of  the  left. 

A  man,  aged  forty-one,  was  admitted  into  Guy's  Hospital  in  1S80  on  account  of  dropsy 
of  the  abdomen  and  legs.  On  examination  there  was  a  loud  Kystolic  murmur  at  the  ensi- 
form  cartilage,  musical  in  quality  at  that  spot,  and  propagated  towards  the  right  nipple  as 
much  as  towards  the  left.  On  account  of  the  rarity  of  primary  disease  of  the  right 
chambers  tliis  diagnosis  was  given  doubtfully,  but  the  autopsy  loft  no  question  of  the  fact. 
The  heart  which  weighed  16i  oz.,  was  e-xtremely  broad  and  rounded  in  shape;  the  right 
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ventricle  was  large  and  massive,  with  large  fleshy  columns,  but  the  left  was  small  and 
flaccid;  the  right  auricle  formed  the  greater  part  of  the  biise  of  the  organ;  the  tricuspid 
orifice  admitted  more  thau  five  fingers,  and  its  edge  was  thick  and  opaque. 

It  had  been  a  striking  feature  of  this  case  tl)at  there  was  no  orthopncea;  the  patient, 
though  very  dropsical,  lay  quite  low  in  his  bed.  At  the  time  the  easy  state  of  the 
breathing  was  regarded  as  a  further  argument  against  the  view  that  a  cardiac  affection  of 
whatever  kind  was  the  cause  of  the  ascites  and  of  the  anasarca;  for  it  has  hitherto  been 
the  universal  opinion  that  dyspnoea  must  necessarily  be  produced  by  any  lesion  of  the 
right  side  of  the  heart  interfering  with  the  blood-supply  to  the  pulmonary  capillaries. 
But  it  admits  of  doubt  whether  this  opinion  is  well  founded,  and  the  point  is  one  well 
worthy  of  consideration  in  future  cases. — C.  H.  F. 

Some  Avriters  describe  the  pulse,  in  cases  of  cardiac  hypertrophy,  as 
full,  tense,  and  resisting;  and  the  patient  as  florid  in  face,  and  liable  to 
rushing  of  blood  to  the  head,  and  to  throbbing  cephalalgia.  But  although 
these  statements  apply  to  cases  of  cardiac  hypertrophy  with  high  arterial 
tension,  as  in  chronic  Bright's  disease,  they  do  not  apply  to  those  in  which 
the  hypertrophy  of  the  left  ventricle  is  primary.  Careful  observations  all 
point  to  the  conclusion  that  whether  hypertrophy  or  dilatation  be  the  result 
of  overstrain  of  the  heart,  the  effect  on  the  pulse  is  to  weaken  its  force  and 
lower  its  tension. 


Prognosis  and  treatment. — The  slighter  degrees  of  enlargement  of  the 
heart  subside  when  the  cause  is  removed ;  but  when  hypertrophy  has  deve- 
loped fully,  it  is  only  as  the  result  of  long  and  patient  treatment  that  a  cure 
can  be  looked  for.  Physiological  rest — either  confinement  to  bed,  or  in  less 
severe  cases  lying  on  the  sofa  during  the  day — is  essential. 

Among  drugs,  aconite  is  most  useful.  Da  Costa  testifies  decidedly  to 
its  value  when  the  cardiac  impulse  is  unduly  forcible ;  he  generally  gave 
one  or  two  minims  of  a  tincture  three  times  as  strong  as  the  British  tincture, 
three  times  a  day ;  or  gr.  to  -gV  of  aconitia.  Walshe  speaks  highly  of  the 
same  remedy ;  the  dose  which  he  recommends  is  gr.  ^  of  the  alcoholic  ex- 
tract of  aconite.  In  some  cases  veratrum  viride  may  be  employed  with 
advantage ;  Da  Costa  administered  drop  doses  of  the  fluid  extract,  or  five 
to  ten  minims  of  the  tincture,  three  times  daily.  Bromide  of  2^otassium 
is  another  useful  remedy  ;  but  the  iodide  does  not  seem  to  be  of  any  service. 
The  writer  has  seen  apparent  benefit  from  the  exhibition  of  belladonna. 
Giving  up  smoking  has  often  succeeded  in  curing  the  cardiac  affection,  even 
when  of  long  standing ;  but  he  has  not  seen  such  good  results  from  giving 
up  alcohol. , 

If  the  early  symptoms  of  cardiac  hypertrophy  are  neglected  and  no 
adequate  rest  is  taken,  the  probable  result  is  that  sooner  or  later  the  hyper- 
trophy gives  place  to  dilatation.  In  such  circumstances  digitalis  is  often 
of  the  greatest  possible  service. 

Treatment  of  cardiac  hypertrophy  and  dilatation  by  gymnastic  move- 
ments of  the  arms,  as  well  as  by  walking,  usually  combined  with  the  use  of 
warm  baths,  plain  or  saline,  has  of  late  years  been  much  before  the  public 
as  well  as  the  profession.  The  effects  described  are  probably  exaggerated 
in  degree  and  dependent  on  more  than  one  cause ;  but  in  many  cases  they 
appear  to  be  good. 

If  unchecked,  primary  cardiac  hypertrophy  and  dilatation  pass  at  length 
into  a  condition  of  "  asystole,"  leading  to  a  series  of  changes  in  the  lungs 
and  in  the  liver,  and  to  dropsy  of  the  dependent  parts  of  the  body,  precisely 
like  the  effec-ts  of  the  same  conditions  when  the  result  of  disease  of  the 
valves. 
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Fibrous  Disease  op  the  Heart.— In  many  cases  of  cardiac  overgrowth 
we  find  that  the  thick  ventricular  walls  are  not  all  composed  of  muscular 
tissue,  but  that  there  is  more  or  less  addition  of  fibrous  tissue  also ;  so  far, 
therefore,  such  enlargement  is  not  purely  hypertrophic,  and  cannot  be 
reckoned  on  to  compensate  obstructions  in  the  circulation.  As  a  rule,  we 
find  this  fibrous  (or,  as  it  is  oddly  called,  "fibroid")  degeneration  in 
patches,  but  occasionally  it  appears  as  a  diffuse  change. 

The  late  Sir  Richard  Quain  described  in  his  Lumleian  Lectures 
('  Lancet,'  for  1872)  what  he  termed  "  connective-tissue  hypertrophy,"  in 
which  the  muscular  fibres  throughout  the  organ  are  surrounded  by  connec- 
tive tissue  in  all  stages  of  development — round  cells,  spindle  cells,  and 
bundles  of  fibres.  Dr  Charlewood  Turner,  in  a  paper  read  before  the  Inter- 
national Medical  Congress  for  1881  ('  Trans.,'  vol.  i,  p.  427),  described,  with 
microscopical  drawings,  the  histology  of  this  condition  as  one  of  chronic 
interstitial  myocarditis.  He  observed  not  infrequently  coincident  deposi- 
tion of  calcareous  salts ;  but  fatty  degeneration  was  rare  as  a  complica- 
tion. The  thickness  of  the  heart's  wall  is  in  such  cases  increased,  but  the  most 
striking  peculiarity  is  its  firm,  tough,  leathery  feel.  As  a  proof  that  this 
change  may  be  overlooked,  Quain  refers  to  a  heart,  weighing  more  than 
forty  ounces,  which  had  been  for  thirty  years  preserved  as  a  specimen  of 
cardiac  hypertrophy  in  the  museum  of  St  George's  Hospital.  On  careful 
examination  the  increased  size  was  found  to  depend  only  in  part  upon 
muscular  overgrowth,  and  in  part  upon  excess  of  the  connective  tissue. 

This  diffused  hypertrophic  sclerosis  is  very  rare  as  a  primary  lesion,  al- 
though it  frequently  accompanies  the  consecutive  muscular  hypertrophy  of 
the  left  ventricle,  due  to  Bright's  disease  or  to  valvular  lesions.  But  no 
fewer  than  eleven  cases  of  circumscribed  fibrous  degeneration  came  under 
observation  in  Guy's  Hospital  in  one  period  of  less  than  twelve  months 
(1873-4).  Altogether  twenty-seven  cases  were  recorded  by  Dr  Fagge,  who 
described  it  as  follows.  In  its  slighter  degrees  it  consists  in  the  presence  of 
streaks  and  patches  of  a  milky  white  colour  in  the  substance  of  the  mus- 
cular tissue.  The  wall  of  the  heart  is  thereby  rendered  more  hard  and 
resisting  to  the  knife,  but  it  may  also  acquire  a  succulent  and  spongy 
appearance,  and  when  incised  its  cut  surface  looks  uneven.  Microscopically 
there  is  seen  a  perfectly  developed  connective  tissue,  forming  wavy  bands, 
running  in  the  same  direction  as  the  muscular  fibres,  some  of  which,  or  the 
remains  of  them,  are  still  embedded  in  it.  Or  there  may  be  a  dense  fibrous 
plate,  looking  like  a  piece  of  tendon,  and  consisting  of  a  glassy  substance  with 
regularly  arranged  fissures  or  spaces,  indicating  the  planes  of  fibrillation. 
It  creaks  when  cut,  and  sometimes  it  contains  calcareous  salts  in  such 
quantity  as  to  make  it  crackle  under  pressvure,  like  an  egg-shell. 

The  seat  of  this  lesion  is  sometimes  the  apex  of  the  heart,  sometimes 
a  part  of  the  anterior  or  posterior  wall  of  the  left  ventricle,  sometimes 
the  septum.  It  seldom  or  never  begins  in  the  right  ventricle,  but  it  may 
invade  it  by  extension  from  the  left.  The  fibrous  patch  is  occasionally 
surrounded  on  all  sides  by  muscular  tissue,  so  that  it  touches  neither  the 
endocardium  nor  the  pericardium;  and  it  is  then  very  likely  to  be  over- 
looked, unless  all  parts  of  the  organ  are  completely  sliced  up.  In  other 
cases  it  reaches  one  or  both  surfaces ;  and  the  endocardium  then  shows  a 
marked  local  opacity,  while  the  visceral  pericardium  is  found  thickened  ov 
adherent  to  the  parietal  layer. 

Some  pathologists  have  thought  that  fibrous  disease  of  the  heart  is 
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o-enerally  secondary  to  pericarditis  or  to  endocarditis,  and  that  one  or  the 
other  spreads  to  the  myocardium.  But  adhesion  is  often  present  only  where 
the  fibrous  patch  reaches  the  outer  surface  of  the  heart ;  and  even  when  the 
whole  serous  sac  is  obliterated,  the  two  layers  are  often  found  to  be  firmly 
united  at  that  spot,  but  elsewhere  so  loosely  that  it  is  easy  to  separate  them. 
Moreover,  if  extension  from  a  general  pericarditis  occurred,  one  would  expect 
to  find  connective  tissue  dipping  into  the  muscle  at  many  different  points, 
which  is  not  the  case.  Lastly,  in  one  of  Dr  Fagge's  cases,  pericarditis  was 
recognised  by  physical  signs  about  two  months  before  death,  when  the 
fibrous  degeneration  must  have  been  of  long  standing. 

When  the  part  of  the  left  ventricle  that  is  affected  by  fibrous  disease 
includes  the  base  of  either  of  the  fleshy  columns  of  the  mitral  valve,  the 
process  often  spreads  into  that  column,  which  becomes  shrunken.  This 
condition  is  distinct  from  the  far  commoner  one,  in  which  the  summits  of 
the  mitral  columns  undergo  conversion  into  fibrous  tissue  by  extension  from 
the  tendinous  cords  at  their  apex. 

In  all  cases  of  fibrous  degeneration  there  is  considerable  atrophy  of 
muscular  tissue  at  the  seat  of  the  lesion.  Not  infrequently  the  whole  sub- 
stance of  the  wall  is  involved  from  one  surface  to  the  other,  with  not  a 
trace  of  the  normal  structure  between.  The  thickness  of  the  wall  is,  as  a 
rule,  much  diminished,  but  occasionally  there  is  obvious  increase  of  bulk. 

Pathology. — The  origin  of  this  fibrous  degeneration  is  perhaps  not  the 
same  in  all  cases.  In  some  it  is  no  doubt  irritative,  a  true  myocarditis. 
The  first  stage  is  an  infiltration  of  leucocytes ;  these  develop  into  connec- 
tive tissue,  and  the  atrophy  and  disappearance  of  the  muscular  fibres  at 
the  seat  of  the  disease  is  a  secondary  effect  of  the  compression  of  the  muscle 
itself,  and  also  of  its  nutrient  arteries,  by  the  contraction  of  the  new-formed 
tissue,  as  in  cases  of  cirrhosis  of  the  liver  or  kidneys. 

In  four  of  twenty-seven  cases  taken  from  the  records  of  autopsies  at 
Guy's  Hospital  there  was  history  of  a  former  attack  of  acute  rheumatism. 

In  other  cases  syphilis  gives  rise  to  fibrous  patches,  in  a  later  stage  pro- 
bably not  distinguishable  from  those  due  to  other  causes,  but  when  seen 
earlier  identified  by  the  presence  of  gummata,  as  in  eight  cases  cited  by 
Lancereaux.  The  development  of  gummata  in  the  heart  is  by  no  means 
limited  to  the  left  ventricle ;  in  two  cases  the  right  ventricle  was  alone 
affected,  and  in  one  the  right  auricle.  Among  Dr  Fagge's  twenty-seven 
cases  of  fibrous  disease  of  the  heart  there  were  four  in  which,  from  the 
presence  of  specific  lesions  elsewhere,  the  existence  of  syphilis  could  be 
safely  asserted,  although  in  only  a  single  instance  were  gummata  detected ; 
one  as  large  as  a  bean  in  the  right  ventricle,  and  small,  hard,  yellow 
nodules  embedded  in  a  reddish  gelatinous  substance  at  the  growing  edge  of 
a  fibrous  patch  in  the  left  ventricle.  In  one  instance  the  septum  was 
changed  through  nearly  its  whole  thickness  into  a  tough  fibrous  material, 
with  puckering  and  depression  of  the  endocardium.  The  disappearance  of 
gummata  in  the  most  advanced  stage  of  the  disease  corresponds  with  what 
is  observed  in  the  liver,  the  testis,  and  other  organs. 

The  first  case  of  this  remarkable  condition  was  brought  before  the 
Pathological  Society  by  Wilks,  in  1856,  and  was  the  subject  of  a  paper  of 
historical  value  in  the  '  Guy's  Hosp.  Reports  '  for  1863  (vol.  ix,  3rd  series). 
Many  similar  observations  have  since  been  recorded  at'  home  and  abroad  ; 
among  later  authors,  by  Dr  Loomis  in  the  '  American  Journal  of  Medical 
Science'  for  October,  1895,  by  Dr  Theodore  Fisher  in  the  'Bristol  Med,- 
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•Chir.  Journal '  for  December  in  the  same  year,  and  by  Dr  S.  Phillips  in  the 
'Lancet'  for  January  23rd,  1897,  where  he  records  several  cases  of  syphi- 
litic fibrosis  of  the  heart,  some  due  to  gumniata  and  some  to  endarteritis 
of  the  coronary  vessels. 

Adherent  thrombi  in  the  cardiac  cavities  may  give  rise  to  an  inflam- 
matory change,  which  spreads  through  the  wall  of  the  part  to  which  they 
adhere.  A  well-marked  instance  of  this  once  occun-ed  in  the  auricular 
appendix.  It  is  not  improbable  that  the  result  might  be  the  formation  of 
a  patch  of  fibrous  degeneration ;  and  such  an  origin  might  explain  its  fre- 
quency at  the  apex  of  the  left  ventricle,  for  this  point  is  verj^  apt  to  become 
the  seat  of  local  coagulation  during  the  course  of  enteric  and  other  fevers. 

But  by  far  the  most  frequent  cause  of  this  degeneration  of  the  heart 
is  oUtruction  of  a  branch  of  the  coronary  arteries  by  thrombi,  emboli,  or 
atheroma.  In  a  series  of  eleven  cases  of  fibrous  disease  of  the  heart  brought 
by  Dr  Fagge  before  the  Pathological  Society  in  1874,  there  w^as  one  in 
which  the  cardiac  muscle  was  converted  into  a  greenish-brown  substance,  of 
the  texture  of  wash-leather.  Under  the  microscope  it  Avas  found  to  be 
merely  muscular  tissue,  which  retained  its  striation,  and  showed  remarkably 
well  the  branching  and  reuniting  of  the  fibres.  Its  characters  contrasted 
strongly  with  those  of  the  muscular  fibres  which  lay  within  the  area  of  the 
fibrous  change  ;  they  exhibited  but  slight  striation,  or  had  undergone  fatty 
degeneration.  In  the  case  of  another  patient,  aged  sixty-two,  with  regai'd  to 
whom  the  probable  existence  of  fibrous  disease  of  the  heart  was  repeatedly 
discussed  at  the  bedside,  it  was  found  after  death  that  the  posterior  wall  of 
the  left  ventricle  was  much  thinned,  and  was  to  a  large  extent  converted 
into  a  lustreless,  yellowish-green  substance,  almost  exactly  like  that  just 
described ;  no  fibrous  change,  however,  had  taken  place.  From  these  two 
cases  it  appeared  clear  that  the  peculiar  change  in  the  muscular  tissue  must 
be  the  primary  affection,  and  that  the  fibrous  degeneration  must  be 
secondary.* 

Weigert  showed  ('  Virchow's  Archiv,'  vol.  Ixxix,  1880)  that  fibrous  de- 
generation of  the  heart  is  often  the  result  of  blocking  of  a  blood-vessel' 
(infarct'us).  This  was  confirmed  by  the  observations  of  Hiiter  (ibid.,  vol. 
Ixxxii,  1882),  who  found  jirecisely  the  same  dry  greenish  or  yellowish- 
brown  patches  as  those  above  described,  and  traced  them  to  obstruction  of 
branches  of  the  coronary  arteries,  sometimes  thrombosis,  sometimes  em- 
bolism. He  recorded  eighteen  cases  of  fibrous  disease  of  the  heart,  in 
which  the  affection  was  associated  with  sclerotic  changes  in  the  coronary 
arteries  corresponding  more  or  less  closely  in  distribution  with  that  of  the 
fibroid  patches.  Dr  Fagge  had  drawn  attention  in  the  above  quoted  paper 
(■  Path.  Trans.,'  1874)  to  the  relation  between  fibrous  disease  of  the  heart 
and  arteritis  deformans  of  the  systemic  arteries  generally.  In  the  second 
of  his  two  cases  above  mentioned,  the  coronary  arteries  were  extremely  dis- 
eased, and  some  of  their  branches  were  completely  obliterated.! 

It  might  have  been  expected  that  the  loss  of  so  much  contractile  power 
as  must  result  from  the  transformation  of  muscular  into  fibrous  tissue 
would  seriously  weaken  the  heart.  But  Cohnheim  found  experimentally 
that  in  the  rabbit  a  large  part  of  either  ventricle,  or  even  the  entire  lower 

*  Dr  Ormerod,  ten  years  before,  had  sucrgested  this  relntion  ('  Brit.  Med.  .Tourii.,'  18fi3). 

t  It  seems  impossible  to  reconcile  Hyrtl's  and  Cohnheim's  statement  that  the  coronary 
arteries  and  their  brandies  possess  no  anastomoses,  with  the  results  of  the  injections  made 
by  Legg  and  by  Samuel  West,  who  found  that  they  could  readily  fill  one  artery  from 
tiie  other,  the  two  communicating  over  the  surface  and  at  the  apex  of  the  heart. 
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third  of  the  heart,  may  be  held  fast  in  a  clamp  without  the  arterial  pressm-e 
becoming  lower  in  consequence.  In  harmony  with  this  fact,  clinical  experi- 
ence shows  that  cardiac  fibrosis  may  give  rise  to  no  s3'^mptoms  whatever. 
In  three  of  the  above-quoted  twenty-seven  cases,  in  which  it  was  discovered 
&,t  the  autopsy,  the  patient  had  died  from  some  other  cause.  On  the  other 
hand,  the  frequency  with  which  dilatation  and  hypertrophy  are  associated 
with  fibrous  degeneration  proves  that  in  many  patients  the  systole  of  the 
ventricle  is  thereby  more  or  less  interfered  with  ;  in  ten  of  our  twenty-seven 
cases  the  heart  was  considerably  enlarged,  weighing  from  twenty-one  to 
thirty-five  ounces. 

A  peculiar  alteration  in  the  shape  of  the  ventricular  cavity  is  produced 
by  the  excess  of  fibrous  tissue  in  its  wall ;  it  becomes  deepened  from  before 
backwards,  so  that  the  mitral  valve  lies  much  further  from  the  anterior 
surface  of  the  heart  than  usual.  Occasionally  the  valve  is  also  separated 
from  the  posterior  surface  by  a  considerable  interval. 

Hyaline  changes  in  the  cardiac  muscle  and  cloudy  swelling  have  been 
studied  by  Virchow,  Leyden,  and  other  pathologists,  and  are  probably  due  to 
a  diffuse  parenchymatous  myocarditis.  The  condition  is  the  histological 
counterpart  of  the  acute  dilatation  described  above  as  supervening  on 
febrile  states,  as  diphtheria,  influenza,  enterica,  scarlatina,  and  rheumatism. 

Cardiac  aneurysm. — During  the  systole  any  portion  of  the  wall  of  the 
heart  that  has  undergone  local  degeneration  must  be  exposed  to  great 
pressure ;  one  can  imagine  it  forming  a  protrusion  like  those  that  are 
observed  in  the  frog's  heart  Avhen  the  action  of  digitalis  is  beginning  to 
manifest  itself.*  Indeed,  when  the  whole  thickness  of  the  cardiac  muscle 
is  destroyed,  a  permanent  yielding  of  the  affected  part  almost  ahvays  results. 
Sometimes  it  forms  a  shallow  pouch,  sometimes  a  sac  of  greater  or  less 
size,  communicating  with  the  ventricle  by  a  comparatively  narrow  opening. 
This  condition  is  now  generally  known  as  "  cardiac  aneurysm."!  It  depends 
almost  always  upon  a  previous  fibrous  change  in  the  muscle.  Dr  Legg,  in 
his  Bradshawe  Lecture  (1883),  cited  three  cases  which  appear  to  show  that 
it  may  be  produced  by  fatty  degeneration  ;  but  there  is  no  doubt  that  these 
cases  are  quite  exceptional ;  and  the  reason  doubtless  is,  that  in  fatty  hearts 
the  degeneration  is  too  widely  diffused,  and  the  ventricular  systole  too 
feeble,  for  great  pressure  to  be  thrown  upon  any  one  part  of  the  chamber. 

Aneurysm  of  the  heart,  like  the  fibrous  degeneration  Avhich  leads  to  it,  is 
met  with  at  all  periods  of  adult  life  up  to  an  advanced  age.  Among  Huter's 
eighteen  cases  of  fibrous  disease  (only  four  of  which  occurred  in  patients 
under  sixty)  there  were  four  in  which  aneurysms  Avere  present ;  and  the  ages 
were  fifty-six,  sixty-two,  seventy-three,  and  eighty.  Both  fibrous  degenera- 
tion and  cardiac  aneurysm  are  far  more  common  in  men  than  in  women. 

Aneurysms  of  the  heart  seldom  attain  a  great  size,  but  may  occasionallv 
become  as  large  as  the  fist.  They  then,  of  course,  project  from  the  surface 
of  the  heart ;  but  the  smaller  ones,  especially  if  there  are  several  of  them, 
are  sometimes  excavated  within  its  substance.  In  a  remarkable  instance 
('Path.  Trans.,'  1874)  Dr  Fagge  found  the  wall  of  the  left  ventricle 
tunnelled  out  in  all  directions  by  aneurysms,  of  which  the  largest  was  the 
size  of  a  walnut.  Fibrin  is  often  deposited  in  the  sac  of  a  cardiac  aneurysm  ; 
*  See  a  paper  by  Fagge  and  Stevenson,  in  the  'Proc.  Roy.  Soc.'  for  1866. 
t  The  same  term  was  used  by  Corvisart  and  earlier  pathologists  to  denote  gcnernl 
dilatation  of  the  cavities  of  the  heart,  and  it  has  also  been  ajiplied  to  destruction  by 
septic  ulceration  of  part  of  the  wall  of  the  heart  in  connection  with  a  like  affection  of  the 
valves.  r 
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in  the  specimen  just  referred  to,  many  of  the  cavities  were  filled  with  an 
adherent  greenish,  gelatinous  substance,  with  curd-like  degenerating  flakes. 
Wilks  observed  (ibid.,  vol.  iii)  a  case  in  which  there  was  found  attached  to- 
the  apex  of  the  heart  a  cured  aneuiysm  the  size  of  a  pigeon's  egg,  of  which 
the  walls  were  calcareous  and  the  interior  completely  consolidated  ("  Path. 
Trans.,'  1857).* 

Symptoms. — Neither  fibrous  disease  nor  aneurysm  of  the  heart  can  be 
certainly  detected  during  life.  The  presence  of  the  former  may  perhaps 
be  suspected  when  cardiac  symptoms,  without  evidence  of  valvular  lesions, 
are  present  in  a  patient  showing  signs  of  arterial  disease.  A  syphilitic 
history,  too,  may  lead  one  to  infer  that  the  heart  has  been  the  seat  of 
gummata,  out  of  which  fibrous  tissue  has  developed;  and  in  such  cases 
good  results  may  be  hoped  from  a  prolonged  course  of  mercury  and 
iodide  of  potassium.  One  striking  instance  of  this  came  under  Dr  Fagge's- 
notice,  and  Dr  Balfour  has  Imown  cases  of  "  excited  action  of  the  heart 
with  hypertrophy,"  which  yielded  to  antisyphilitic  treatment,  and  were 
perhaps  due  to  diffuse  fibrosis. 

The  physical  signs  of  fibrous  degeneration  with  hypertrophy  are  indis- 
tinguishable from  those  of  enlargement  due  to  overgrowth  of  the  muscle. 
In  either  case  a  systolic  apex-murmur  may  or  may  not  be  audible ;  at  one- 
time it  may  be  present  and  not  at  another.  In  a  few  instances  the  pulse 
has  been  unusually  slow,  varying  from  28  to  48  in  the  minute. 

When  there  is  a  large  aneurysm  projecting  from  the  heart's  apex,  a 
careful  mapping  out  of  the  area  of  cardiac  dulness  might  possibly  point  to. 
the  real  nature  of  the  case ;  but  the  disease  would  more  likely  be  regarded 
as  an  aortic  aneurysm  pushing  downwards  into  the  cardiac  region.  In  one 
instance  Skoda  is  said  to  have  observed  bulging  of  an  intercostal  space 
overlying  the  seat  of  a  cardiac  aneurysm. 

The  symptoms  of  fibrous  disease  of  the  heart  are  those  of  cardiac  in- 
competence from  whatever  cause : —dyspnoea  on  exertion,  or  following 
flatulent  dyspepsia,  or  coming  on  at  night  in  the  form  of  asthmatic  par- 
oxysms ;  then  more  or  less  marked  cyanosis  and  coldness  of  the  extremities  : 
and,  lastly,  congestion  of  the  systemic  capillaries  with  dropsy.  The  period 
that  elapses  from  the  beginning  of  the  patient's  illness  up  to  the  time  of 
his  death  is  occasionally  short,— in  one  of  Dr  Fagge's  twenty-seven  cases- 
only  seven  weeks.  Other  cases  run  a  protracted  course,  and  are  benefited 
by  treatment  with  arsenic  or  strychnia. 

In  many  cases,  however,  the  heart  goes  on  steadily,  and  apparently 
discharging  its  functions  as  in  health,  until  the  patient  suddenly  faUs 
down  dead. 

For  example,  Dr  Whipham  ('  Patb.  Trans.,'  xxi)  has  recorded  a  case  «f  fi^':°i^^isease  of 
the  heart  in  a  n  an,  aged  twenty-nine,  who  fell  dead  from  h>s  horse  -^^iile  ndmg  in  Hyde 
Ark,  ,av  ng  started  fn  good  spfrits  and  apparently  perfectly  well,  and  ^l«vmg  never  before 
exhibited  any  symptoms  of  cardiac  disease.  The  heart  was  of  normal  size  »"f  J^'^J^^^^^^^ 
the  valves  perfect  The  fibrous  growth  was  very  extensive,  .n  discrete  patches  connected 
with  the  endocardium.    There  was  no  sign  of  syphilis. 

Such  abrupt  and  fatal  syncope  is  difficult  to  explain.  But  there  is  an 
exact  parallel  for  it  in  the  results  of  the  experimental  ligature  of  one 
coronary  artery,  or  even  of  a  large  branch  of  one  coronary  ^^ery  in  ttie 
dog,  as  practised  by  Cohnheim  ('  Virch.  Arch.,'  vol.^  Ixxxv).  After  this 
operation  the  heart  for  a  little  while  goes  on  beating  with  perfect  regularity, 

»  I  well  remember  the  autopsy,  for  it  was  the  first  at  which  I  was  present  when  I 
entered  as  a  student  of  Guy's  Hospital  in  October,  1856.-L.  U. 
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and  maintains  the  arterial  jDressure  at  its  normal  level.  But  at  the  end  of 
about  ninety  seconds  its  pulsations  become  somewhat  less  frequent,  and 
their  rhythm  is  slightly  disturbed ;  and  about  half  a  minute  later  both 
ventricles  suddenly  stop  at  the  same  instant,  after  which  no  stimulus  what- 
ever succeeds  in  restoring  their  contractions. 

Acute  Myocarditis. — Acute  or  subacute  inflammation  of  the  muscular 
tissue  of  the  heart  may  take  place  as  an  independent  change  under  special 
conditions,  particularly  as  a  result  of  acute  fevers,  as  above  noted  (vol.  i, 
pp.  41,  137) ;  but  it  more  often  forms  part  of  a  rheumatic  endocarditis  or 
pericarditis.  In  the  latter  case  it  is  not  at  all  unusual  tO'  see  the  layer  of 
muscle  immediately  beneath  the  serous  membrane  involved ;  it  is  pale  and 
soft,  and  the  microscope  shows  it  to  have  undergone  a  change  in  texture  of 
a  yellow  fatty  kind.  In  some  exceptional  cases  the  whole  thickness  of  the 
walls  is  seen  to  be  affected ;  then  dilatation  is  apt  to  occur,  and  may  lead 
to  speedy  death  or  become  a  permanent  morbid  condition.  Sometimes, 
long  subsequent  to  the  original  attack,  its  effect  may  be  seen  in  a  fibrous 
patch,  showing  on  section  white  fibrous  streaks  between  the  muscular 
fasciculi. 

A  more  acute  infiammation  of  the  muscle,  or  rather  one  of  a  different 
kind,  is  met  with  in  pyaemia,  when  numerous  small  abscesses  may  be 
fovmd  scattered  through  the  cardiac  tissue.  A  single  circumscribed  abscess 
is  sometimes  met  with  in  connection  with  septic  endocarditis.  Wilks  long 
ago  observed  that  secondary  abscesses  of  the  heart  are  apt  to  be  found 
along  with  pyaemic  deposits  in  the  kidneys,  when  the  primary  source  of 
pyogenic  micrococci  is  in  one  of  the  bones. 

Fatty  Disease  op  the  Heart. — (1)  Adipose  oveTgroivtli  and  infilti-ation. 
— The  layer  of  adipose  connective-tissue  beneath  the  pericardium  is  often 
found  increased  in  elderly  persons,  and  in  others  disposed  to  make  fat, 
and  within  limits  this  is  a  physiological  condition  which  gives  rise  to  no 
symptoms  during  life.  It  chiefly  affects  the  right  side  of  the  heart,  espe- 
cially at  the  base  of  the  ventricle. 

Sometimes,  however,  the  fat  grows  in  upon  the  muscular  fibres  so  as  to 
thin  the  cardiac  wall,  and  this  becomes  a  cause  of  atrophy  of  one  or  both 
ventricles.  Occasionally  the  adipose  growth  may  penetrate  right  through 
the  wall  until  it  meets  the  endocardium,  and  this  is  most  often  seen  near 
the  apex  of  the  right  or  the  left  ventricle. 

Moreover  the  adipose  tissue  increases  between  the  fibres.  A  large 
amount  of  interstitial  fat  in  the  muscles  of  the  limbs,  as  in  cattle  fatted 
for  the  market,  and  in  men  who  drink  largely  of  beer,  is  probably  indica- 
tive of  over-feeding  and  under-work.  When  the  change  affects  the  dia- 
phragm it  may  become  serious;  but  this  form  of  fatty  heart  was  at  one 
time  regarded  by  pathologists  as  of  little  importance,  because  it  did  not 
affect  the  muscular  fibres  themselves.  It  certainly,  however,  encroaches 
upon  them,  and  diminishes  the  active  force  of  the  circulation.  In  beer 
drinkers  this  condition  goes  with  fatty  liver,  fatty  deposit  under  the  pleura 
and  peritoneum,  and  fatty  overgrowth  in  the  skeletal  muscles.  Such 
persons  are  notoriously  ill-fitted  to  withstand  the  effects  of  severe  injury  or 
of  operations ;  and  in  some  cases  of  sudden  death,  the  cause  appears  to  be 
a  soft  and  flabby  state  of  the  heart,  with  adipose  hypertrophy. 

(2)  Fatty  degeneration. — This  is  a  different  pathological  condition, 
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•and  was  recognised  as  such  by  Laennec.  The  heart  is  free  from  any  excess 
of  adipose  tissue,  or  naay  have  less  than  ordinary ;  but  its  tissue  is  pale, 
soft  and  easily  torn.  On  the  inner  surface,  particularly  of  the  inusculi 
papiUares  of  the  left  ventricle,  pale,  yellow,  zigzag  markings  are  seen, 
described  m  the  '  Med.-Chir.  Trans.'  for  1850  (vol.  xxxiii)  by  Quain  as 
•  tabby  degeneration."  Under  the  microscope  the  fibres  are  found  to  have 
lost  their  striae,  and  black  granules  appear  instead,  at  first  in  transverse 
lines,  as  if  the  change  had  affected  disc  after  disc.  Next  the  dark  granules 
become  larger  and  acquire  a  bright  glistening  centre ;  at  last  the  striae  be- 
come obscured,  and  all  trace  of  structure  disappears. 

It  has  been  stated*  that  the  amount  of  ethereal  extractives  from  such 
hearts  is  not  greater  than  normal ;  if  so  the  frequent  wasting  of  the  normal 
adipose  tissue  and  the  usually  small  extent  of  the  degenerative  process,  often 
limited  to  the  left  ventricle,  may  explain  the  result.  Stevenson,  however, 
found  the  fatty  matter  nearly  doubled;  Bottcher  and  Valentiner  sup- 
port the  same  conclusion ;  and  Krylow  has  apparently  settled  that  there  is 
a  decided  relative  increase,  though  much  less  than  might  have  been  antici- 
pated. 

The  most  frequent  causes  of  this  fatty  degeneration  of  the  heart  (which 
is  quite  independent  of  obesity  either  of  the  heart  or  other  parts)  are, 
first,  anaemia;  and  secondly,  certain  mineral  poisons.  It  is  most  constant 
and  well  marked  in  those  remarkable  cases  of  idiopathic  anaemia  first  de- 
scribed by  Addison,  and  since  known  under  the  names  of  "  Anemie  grave  " 
and  "  perniciose  Anamie."  It  is  also  often  found  in  cases  of  leuchaemia  and 
Hodgkin's  disease,  and  occasionally  in  phthisis,  cancer,  and  other  wasting 
and  anaemic  disorders. 

It  is  a  constant  aiDpearance  in  fatal  cases  of  poisoning  by  phosphorus, 
when  the  liver  is  also  the  seat  of  remarkable  fatty  degeneration ;  and  the 
same  thing  has  been  observed  in  poisoning  by  arsenic,  and  occasionally  as 
the  result  of  mercury  or  of  lead.  It  has  been  sometimes,  but  not  constantly, 
observed  when  the  coronary  arteries  have  been  much  diseased,  particularly 
when  their  calibre  is  narrowed  by  atheroma.  Hence  this  form  of  degenera- 
tion has  to  some  extent  a  common  origin  with  fibrous  disease  of  the  cardiac 
tissue.  But  it  does  not  appear  to  be  caused  by  embolism  or  thrombosis ; 
nor  is  it  a  frequent  or  important  complication  of  cardiac  hypertrophy  and 
dilatation,  whether  due  to  valvular,  renal,  or  pulmonary  lesions. 

Lastly,  acute  fatty  degeneration  is  often  seen  as  a  superficial  change 
immediately  beneath  an  inflamed  pericardium. 

The  symjjtoms  of  either  form  of  fatty  disease  of  the  heart  are  veiy  obscure 
and  doubtful.  It  is  usually  surmised  from  our  knowledge  of  pathology 
rather  than  diagnosed  by  physical  signs. 

When  a  patient  is  pale,  and  the  blood  is  decidedly  deficient  in  corpuscles 
or  in  haemoglobin,  or  in  both ;  when  the  cardiac  impulse  is  weak  but  irrit- 
able, or  sometimes  "  slapping,"  i.  e.  strong  but  short ;  when  the  first  sound 
is  accentuated  and  has  lost  its  proper  character,  so  as  to  resemble  the  second, 
we  may  surmise  that  the  heart  is  in  fatty  degeneration.  The  radial  pulse 
may  be  quite  unaffected ;  and  general  symptoms  of  lividity,  dyspnoea,  and 
anasarca  probably  only  appear  when  there  is  concomitant  dilatation. 

Adipose  overgrowth  may  be  suspected  when  a  person  past  fifty,  florid 

*  Hermann  Weber,  "  Znr  Lebre  von  der  fettigen  Entartung  des  Herzens,"  '  Virchow's 
Archiv  '  xii,  326  (1857).  Sir  H.  Weber  has  informed  the  writer  that  snbseqnent  extension 
of  bis  inquiries  confirmed  bis  previous  conclusion. 
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and  over-stout,  with  a  white,  soft,  "  satiny "  skin  and  early  arcus  senilis,, 
suffers  from  dyspnoea,  and  has  a  weak  cardiac  impulse. 

The  result  of  fatty  degeneration  is  undoubtedly  in  certain  cases  sudden 
and  fatal  syncope.  Often,  however,  it  is  found  after  death  has  occurred  in 
other  ways.  It  does  not  appear  in  itself  to  lead  to  dilatation,  to  which  it 
is  rather  secondary ;  but  it  certainly  may  end  in  rupture  of  the  heart. 

Experience  in  the  deadhouse  does  not  bear  out  the  assertion  that  fatty 
■degeneration  is  a  frequent  complication  of  valvular  disease.  In  fact,  this 
lesion  usually  comes  unexpectedly  before  the  pathologist,  though  it  is  often 
•diagnosed  at  the  bedside,  or  in  the  returns  to  the  Registrax--General. 

On  the  whole,  ingrowth  of  adipose  tissue  is  probably  a  more  frequent 
and  perhaps  a  more  dangerous  lesion  than  interstitial  fatty  degeneration. 

A  granular  or  brown  degeneration  of  the  cardiac  muscles  has  been  fre- 
quently observed,  but  its  relations  to  fatty  degeneration  and  its  patho- 
logical significance  are  still  obscure.  In  its  most  marked  condition,  it  is 
identical  with  what  has  been  described  as  pigmentary  degeneration,  pre- 
sent, according  to  Wilks  and  Moxon,  in  most  persons  dying  at  an  advanced 
age,  and  also  as  the  result  of  some  chronic  wasting  maladies.  The  muscle 
is  dark  to  the  naked  eye,  and  under  the  microscope  each  fibre  is  filled  with 
reddish  yellow  granules,  arranged  round  tke  nucleus  of  the  muscle-cell. 
They  appear  to  be  derivatives  of  hsemoglobin.  This  form  of  degeneration 
generally  occurs  afong  with  atrophy  of  the  heart,  and  does  not  appear  to 
lead  to  any  symptoms  during  life. 

Spongy  or  cavernous  degeneration  has  been  observed  in  the  foetal  myo- 
cardium by  Virchow. 

The  rarest  form  of  cardiac  degeneration  is  that  which  has  been  described 
by  Koster  as  calcareous  infiltration.  A  good  account  of  it,  with  two  original 
specimens  figured,  was  given  by  the  late  Dr  Coats  in  his  '  Manual  of  Patho- 
logy.' It  sometimes  complicates  cases  of  fibrous  sclerosis  and  cardiac 
aneurysm. 

Rupture  of  the  Heart. — This  rare  and  interesting  pathological  con- 
dition owes  its  practical  interest  to  the  importance  of  discriminating  it  as 
a  primary  condition  from  rupture  as  the  result  of  injury.  In  the  latter  case 
the  lesion  is  almost  always  in  the  right  ventricle  or  in  one  of  the  auricular 
appendages  ;  Avhile  idiopathic  rupture  almost  always  occurs  in  the  left  ven- 
tricle. Of  fifty-five  cases  from  the  records  of  Guy's  Hospital,  forty-three 
affected  the  left  ventricle  and  only  seven  the  right ;  while  the  auricles  still 
more  rarely  rupture  spontaneously.  Usually  the  muscle  is  already  weakened 
by  fibrous,  fatty,  or  granular  degeneration;  but  several  instances  are  on 
record  in  which  no  such  changes  have  been  detected. 

Morgagni  (Epist.  xxvii,  10)  had  already  remarked  that  rupture  of  the 
left  ventricle  is  more  common  than  that  of  the  right ;  and  that  this  latter 
is  more  frequent  than  rupture  of  the  auricles. 

Auguste  OUivier  states  that,  out  of  49  instances,  the  rupture  was  seated 
in  the  left  ventricle  in  34,  in  the  right  ventricle  in  8,  in  the  left  auricle  in 
2,  and  in  the  right  auricle  in  3,  and  that  in  two  cases  both  ventricles  pre- 
sented several  ruptures.  The  results  were  very  different  in  respect  of 
ruptures  occasioned  by  external  violence.  In  11  instances  of  this  descrip- 
tion, the  right  cavities  were  torn  in  8  and  the  left  in  3.  In  these  11  cases 
i:he  auricles  were  torn  in  6. 
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The  age  of  the  patient  is  generally  over  sixty.  George  the  Second  died 
ot  rupture  of  the  heart  at  the  age  of  seventy-six :  it  is  remarkable  that  he 
was  the  first  English  sovereign  M^ho  exceeded  the  age  of  seventy. 

.00?*''''''^'  e^^i^ent  Danish  physiologist,  died  of  rupture  of  the  heart  in 
1885,  at  the  age  of  sixty-five. 

The  rent  does  not  always  go  through  the  entire  thickness  of  the  wall 
and  may  possibly  in  such  cases  be  recovered  from ;  but  usually  haemorrhacre 
into  the  pericardium  ensues  from  the  torn  vessels,  and  causes  death  Is 
certainly,  though  not  so  rapidly,  as  when  a  larger  rent  opens  directly  into 
the  ventricular  cavity. 
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\erous,  hceviorrhagic,  and  purident  effusion— Physical  signs— Symptoms- 
Diagnosis — Prognosis  and  events — Adherent  pericardium :  its  effects :  its 
recognition — Hypertrophic  pericarditis  and  pulsus  paradoxus — Milkspots 
on  the  heart — Hydropericardium — Hcemopericardium — Treatment  of  peri- 
carditis and  of  pericardial  effusion — Paracentesis. 

Inflammation  of  the  pericardium  has  been  recognised  as  an  anatomical 
condition  ever  since  autopsies  were  systematically  made  ;  and  attempts  were 
made  even  before  the  discovery  of  auscultation  to  diagnose  it  during  life — 
for  the  most  part  unsuccessfully.  Laennec  recognised  the  characteristic 
pericardial  rub  and  its  likeness  to  that  of  pleurisy.  Inflammation  of  the 
pericardium  is  much  less  closely  connected  with  disease  of  the  viscus  it 
covers  than  inflammation  of  the  pleura,  pia  mater,  or  peritonevmi ;  but 
othei-wise  it  closely  resembles  them  in  its  pathology. 

JEtiology. — ^Pericarditis  is  very  rarely  idiopathic,  i.  e.  it  is  not  set  up  as 
a  primary  disorder  by  exposure  to  cold,  like  pleurisy;  indeed,  the  peri- 
cardiimi  is  too  deeply  situated  to  run  such  a  risk.  Moreover,  the  heart  is 
not,  like  the  lung,  liable  to  acute  inflammation,  which  might  spread  to  the 
membrane  covering  it.  If  we  exclude  the  rare  cases  in  which  pericarditis  is 
set  up  by  direct  mechanical  injury,  it  can,  in  most  cases,  be  traced  to  a 
general  malady,  or  to  local  disease  of  a  neighbouring  part.  The  great 
majority  of  cases  of  pericarditis  are  secondary  to  either  rheumatism  or 
Bright's  disease. 

Professor  Baumler,  now  of  Freiburg,  published  three  cases  of  idiopathic 
pericarditis  in  adults,  in  the  fifth  volume  of  the  Clinical  Society's  '  Reports,' 
and  the  writer  once  saw  an  uncomplicated  idiopathic  case  with  Dr  Dalton, 
of  Norwood,  in  a  healthy  man  about  forty.  Acute  pericarditis  is  said  to 
have  followed  prolonged  bodily  exertion — for  example,  a  long  march  after 
exposure  to  cold ;  but  surely  the  sequence  was  only  accidental. 

It  is  often  secondary  to  pleuro-pneumonia,  and  scarcely  any  acute  dis- 
ease is  more  rapidly  fatal  than  double  pleuro-pneumonia  with  pericarditis  ; 
but  in  these  cases  the  pulmonary  symptoms  override  those  of  the  pericar- 
dial inflammation.    Both  organs  may  be  simultaneously  attacked,  i.  e.  the 

*  A  proverb  :  When  water  chokes  a  man  wbat  can  he  driuk  ? 
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pneumococci  affect  lung  and  pleura  and  pericardium  either  successively  or 
■nt  once. 

In  patients  under  forty  years  of  age  rheumatism  is  by  far  the  most 
frequent  cause  of  pericarditis,  and  in  children  under  puberty  almost  the 
only  one.  After  middle  life  it  is  rarely  due  to  this  cause,  but  the  writer 
once  saw  an  old  gentleman  of  seventy-three  who  died  of  rheumatic  pericar- 
ditis. It  occurs  as  a  rule  a  day  or  two  after  the  pyrexia  and  synovitis  have 
appeared;  and  its  advent  is  almost  a  guarantee  of  the  accuracy  of  the 
primary  diagnosis,  for  pericarditis  does  not  occur  in  cases  of  gout,  of  osteo- 
xarthritis,  or  of  gonorrhoeal  synovitis,  except  that  severe  form  of  the  last,  in 
which  there  is  suppuration  of  one  or  more  joints — in  which,  in  fact,  the 
pericarditis  is  jDysemic  and  due  to  a  streptococcus,  not  to  a  gonococcus. 

Pericarditis  is  sometimes  the  first  manifestation  of  acute  rhemnatism, 
pain  and  swelling  of  the  joints  coming  on  only  when  it  has  existed  for  two 
x)r  three  days.  Hence,  when  a  patient  dies  of  pericarditis  after  a  very  short 
illness,  one  cannot  exclude  a  rheumatic  origin — especially  in  the  case  of 
children,  since  in  them  rheumatic  pericarditis  preceding  the  synovitis  is 
much  more  common  than  in  adults. 

Next  to  acute  rheumatism,  Bright's  disease  is  the  most  common  cause 
■of  pericarditis.  It  may  occur  with  the  more  acute  tubal  form,  or  with 
chronic  interstitial  nephritis ;  and  in  persons  above  fifty  the  latter  is  by  far 
the  most  frequent  cause  of  pericarditis. 

Tuberculous  pericarditis  is  not  uncommon  in  the  deadhouse,  particularly 
in  children,  but  is  not  often  observed  at  the  bedside,  and  occurs  chiefly 
when  several  serous  membranes  together  are  attacked  by  tubercle.*  For- 
merly py£emia  was  said  frequently  to  give  rise  to  this  and  to  other  serous 
inflammations,  but  it  is  now  believed  that  pericarditis  occurs  in  pysemic 
cases  only  when  suppuration  has  first  attacked  the  myocardium. 

In  Russia  pericarditis  has  been  often  observed  in  the  com-se  of  scurvy. 
Gout  has  also  been  mentioned  as  a  cause,  but  this  has  probably  only  acted 
indirectly,  through  the  renal  disease  which  so  often  complicates  it.  Peri- 
cardial effusion  with  some  inflammatory  lymph  in  addition  to  the  serum  of 
■dropsy  is  often  discovered  after  death  in  cases  of  cardiac  dropsy,  but  usually 
when  the  kidneys  as  well  as  the  heart  are  diseased. 

Mediastinal  suppuration,  caries  of  the  ribs,  and  a  mammary  abscess  are 
other  occasional  causes  of  pericarditis ;  also  malignant  growths  of  the 
■mediastinum,  or  secondary  deposits  from  cancer  of  the  breast,  liver,  or 
Btomach.  Lastly,  syphilitic  gummata  may  cause  pericarditis,  as  in  a  case 
published  by  the  writer  ('  Path.  Trans.,'  1869,  p.  94). 

Anatomy. — The  characters  of  pericarditis  are  those  of  inflammation 
affecting  a  serous  sac  with  an  endothelial  surface.  At  an  early  stage  the 
membrane  loses  its  lustre.  Then  coagulable  lymph  appears  on  its  surface, 
often  first  around  the  roots  of  thB  great  vessels,  and  gradually  forms  thick 
concentric  layers  of  fibrin.  The  parietal  pericardium  likewise  becomes 
lined  with  a  similar  false  membrane,  and  between  the  two  surfaces  there  is 
more  or  less  serous  or  sero-purulent  liquid.  In  consequence  of  the  inces- 
Tsant  movements  of  the  heart  the  surface  now  becomes  remarkably  rough- 
ened.   Sometimes  it  bristles  with  villous  processes,  like  the  paunch  of  a 

*  Dr  Musser,  of  Philadelphia,  has  recorded  a  remarkable  case  of  acute  tuberculous  peri- 
carditis, with  effusion  of  sixty-four  fluid  ounces  of  bloody  serum  ('Trans.  Coll.  Med.  Phil.,' 
November,  1888). 
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ruminant,  or  becomes  honeycombed,  like  a  sheep's  stomach.  Or,  to  use 
Laennec's  comparison,  the  surface  looks  as  if  butter  had  been  squeezed  be- 
tween two  flat  pieces  of  wood,  which  then  were  suddenly  separated.  So 
shaggy  does  the  heart  sometimes  look  in  these  cases  that  it  was  formerly 
known  as  the  cor  hirsutum.  The  progress  made  by  pathology  between 
1750  and  1850  is  shown  by  the  fact  that  Haller  described  this  "hairy" 
heart  as  occurring  especially  in  bold  and  adventurous  men.  The  thickness 
of  the  false  membranes  in  acute  pericarditis  is  greater  than  is  at  all  fre- 
quent in  peritonitis  or  even  in  jjleurisy. 

In  other  cases  pericai-ditis  leads  to  the  effusion  of  serum  with  only 
flakes  of  fibrin.  When  the  disease  is  acute,  the  amount  of  the  exudatioa 
cannot  much  exceed  the  twelve  to  eighteen  ounces  that  it  is  possible  to 
inject  into  the  sac  after  death ;  when  this  limit  is  reached  the  diastole  of 
the  heart  is  interfered  with  and  great  distress  is  produced,  terminating  in 
the  rapid  death  of  the  patient.  But  in  chronic  cases  a  much  lai-ger  quan- 
tity of  fluid  may  accumulate  in  the  pericardium  :  more  than  three  pints, 
have  been  found. 

The  serous  effusion  is  sometimes  tinged  with  blood,  particularly  in  can- 
cerous and,  it  is  said,  in  scorbutic  cases. 

Suppuration  is  much  less  frequent  than  in  other  serous  sacs,  but  this, 
probably  depends  chiefly  on  the  preponderance  of  rheumatism  as  a  cause, 
for  rheumatic  inflammation,  Avhether  of  the  joints,  the  pleura,  or  the  jjeri- 
cardium,  is  seldom  or  never  purulent.  Purulent  or  sero-purulent  effusion 
is  not  uncommon  in  cases  of  Bright's  disease,  and  is  constant  in  those  of 
septic  pericarditis. 

Empyema  following  pneumonia  is  occasionally  complicated  by  suppura- 
tive pericarditis  ;  and  much  more  rarely  purulent  pericarditis  follows  Scar- 
latina, Enteric  fever,  or  Influenza. 

In  very  rare  cases  the  fluid  in  pericardial  effusion  has  been  known  to 
undergo  decomposition,  with  the  evolution  of  foetid  gas.  This  condition, 
hydro-pneumopericardium,  has  also  been  observed  when  suppm*ation  or 
malignant  disease  has  perforated  the  pericardimii  from  the  mucous  surface- 
of  the  oesophagus  or  stomach. 

Inflammation  often  spreads  from  the  pericardium  to  adjacent  parts.. 
Thus  pleurisy  may  be  set  up,  especially  on  the  left  side.  In  other  oases  the 
mediastinal  tissues  become  affected,  so  that  the  parietal  pericardium  is  fixed 
to  the  sternum  by  dense  adhesions  (cf.  p.  151).  The  areolar  tissue  above 
the  heart  may  participate  in  this  change,  and  the  left  innominate  vein  may 
be  plugged  with  coagulum — a  condition  which  leads  to  oedema  of  the  left  arm 
without  general  dropsy. 

Another  and  a  very  important  extension  of  pericarditis  is  to  the  myo- 
cardium. The  outermost  layers  of  muscle  are  soft,  and  of  a  pale  yellow  or 
dull  greyish-red  colour.  On  microscopic  examination  it  is  found  that  super- 
ficial fatty  degeneration  of  the  fibres  has  taken  place. 

Signs. — The  recognition  of  pericarditis  at  the  bedside  turns  upon  the 
discovery  of  its  characteristic  physical  signs,  for  the  general  symptoms, 
taken  by  themselves,  are  uncertain  guides.  The  earliest  sign  is  generally 
the  friction-sound  or  ruh.  It  is  true  that  in  some  cases,  even  before  this 
can  be  heard,  the  onset  of  pericarditis  may  be  suspected  from  the  heart's 
action  becoming  disturbed  and  "  tumbling,"  and  the  first  sound  being  pro- 
longed ;  but  only  the  detection  of  a  rub  converts  this  suspicion  into  a  cer- 
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tainty.  The  murniur  always  accompanies  the  hrst  cardiac  sound,  or  both ; 
it  is  never  only  diastolic,  A  double,  "  to-and-fro  sound  "  is  very  characteristic, 
and  scarcely  less  so  a  continuous  churning  noise  going  on  mthout  any  coiu- 
plete  intermission.  Its  quality  varies  like  that  of  a  pleuritic  rub,  from 
a  harsh,  dry,  tearing  sound,  to  a  soft  murmur  like  a  rale,  and  in  certain 
cases  it  is  decidedly  musical. 

The  rhythm  of  the  heart  is  often  changed  to  a  very  characteristic  three- 
beat  or  cantering  cadence — the  bruit  de  galop  of  Laennec.  The  three 
sounds  heard  appear  to  be  the  first  sound,  the  systolic  rub,  and  the  diastolic 
rub.  The  seat  of  a  pericardial  rub  is  usually  the  base  of  the  heart,  and  it 
is  never  heard  beyond  the  cardiac  limits. 

It  sometimes  lasts  for  weeks ;  in  other  cases  it  rapidly  disappears,  after 
being  audible  for  a  few  days,  or  only  for  hours.  Sometimes  this  disappear- 
ance of  the  sound  is  not  due  to  absorption  of  the  effused  lymph  and  re- 
covery, but  to  the  two  serous  sm-faces  becoming  separated  by  fluid,  so  as 
no  longer  to  rub  together  as  the  heart  moves.  In  this  case  the  rub  may 
again  be  heard  after  the  serum  has  been  absorbed. 

Occasionally  a  pericardial,  like  a  pleuritic  rub,  can  be  felt  as  well  as 
heard,  and  the  thrill  is  often  very  distinct. 

The  presence  of  fluid  in  the  pericardium  is  indicated  by  special  signs, 
the  most  important  of  which  is  an  increase  in  the  area  of  the  cardiac  dul- 
ness ;  and  in  practice  it  is  generally  found  that  the  augmented  dulness  is 
first  discoverable  at  the  base  of  the  heart.  Instead  of  the  percussion-note 
in  the  left  third  interspace  being  but  little  less  resonant  than  at  the  corre- 
sponding point  of  the  opposite  side,  it  becomes  completely  dull,  and  this 
dulness  often  reaches  as  high  as  the  second  rib,  and  sometimes  even  higher. 
The  area  of  pericardial  dulness,  when  there  is  considerable  effusion,  is  ex- 
tended in  all  directions ;  and  the  triangular  space  of  normal  cardiac  dulness 
is  not  only  enlarged,  but  altered  in  shape  by  the  upper  angle  being  broad- 
■ened,  so  as  to  make  it  almost  quadrangular. 

When  the  quantity  of  fluid  is  considerable,  the  left  lung  is  pushed  to 
one  side  and  partly  compressed;  indeed,  dulness  on  percussion  may  exist 
over  so  large  a  part  of  the  left  side  as  to  cause  the  case  to  be  mistaken  for 
one  of  pleuritic  effusion.  This  was  the  case  with  a  patient  of  the  writer's, 
a  woman,  in  whom  the  gradual  but  at  last  enormous  distension  of  the  peri- 
cardial sac  was  ascribed  to  a  much  smaller  concomitant  pleural  effusion  on 
"tllG  left  Side 

Another  sign  of  pericardial  effusion,  if  extensive,  is  bulging  of  the  prse- 
cordial  region ;  and  occasionally  the  diaphragm  may  become  so  depressed 
that  the  epigastrium  is  pushed  forwards,  and  the  left  lobe  of  the  hver  down- 
wards. 

The  apex-beat  is  first  raised,  the  heart  being  drawn  up  towards  the  great 
vessels  as  the  pericardium  fills.  The  impulse  becomes  gradually  fainter  until 
it  disappears,  as  the  serum  effused  gradually  separates  the  apex  from  the 
chest-wall.  The  base  of  the  heart  is  much  less  moveable,  and  hence  a 
friction-sound  over  the  right  auricle  may  be  heard  after  considerable  effusion 
has  taken  place.  Indeed,  Dr  George  Balfour  holds  that  a  rub  once  heard 
in  that  position  is  not  lost  by  the  largest  effusion. 

Dr  Ewart  has  found  that  the  right  clavicle  is  raised  by  a  lai-ge  pericar- 
dial effusion,  so  that  the  upper  border  of  the  first  rib  can  be  felt  up  to  the 
stemo-clavicular  joint  ('Brit.  Med.  Journ.,'  1896).    He  ^  ZvW 

u  sign  of  extensive  pericardial  effusion  which  has  been  recognised  by  several 
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indeijendent  observers  (Dr  Sansom,  Dr  Frederick  Roberts,  and  Dr  Allbutt 
among  others),  namely,  a  small  patch,  of  dulness,  usually  situated  at  the 
angle  of  the  left  scapula  or  at  the  left  base  close  to  the  spine.  This  is  pro- 
bably produced  by  a  portion  of  lung  being  carnified  by  pressure  of  the  dis- 
tended pericardium,  and  it  is  sometimes  accompanied  by  bronchial  breathing 
and  bronchophony  or  segophony.  The  writer  has  not  met  with  this  physical 
sign. 

Comparatively  small  quantities  of  fluid  may  suffice  to  separate  the  heart 
from  the  chest-wall,  and  its  impulse  may  consequently  be  diminished  or  im- 
perceptible. This  sign,  however,  though  valuable  when  we  see  it  appear, 
is  far  from  constant,  for  it  is  remarkable  how  large  a  collection  of  fluid  may 
fill  the  back  of  the  pericardial  sac,  while  the  heart  seems  to  float  up  in 
contact  with  the  chest-wall.  Even  with  extensive  effusion,  an  impulse  can 
often  be  felt  in  the  fourth  interspace. 

The  physical  signs  above  enumerated  are,  positively,  of  the  greatest 
value :  a  friction-sound  is  conclusive  as  to  the  presence  of  lymph ;  and  in- 
creased dulness  upwards,  with  weakening  of  the  cardiac  sounds,  points 
•decidedly  to  effusion,  although  we  must  not  forget  the  po&sible  presence  of 
mediastinal  abscess  or  tumour.  Negatively  the  physical  signs  are  less  cer- 
tain, for  one  may  fail  to  discover  pericarditis  a  few  hours  before  death  in 
cases  of  double  pleuro-pneumonia,  and  yet  the  heart  may  be  found  covered 
with  recent  lymph. 

Symptoms. — These  vary  remarkably ;  and  in  Bright's  disease  peri- 
carditis is  often  latent.  Good  authorities  state  that  pain  in  the  cardiac 
region  and  in  the  epigastrium  may  be  severe,  and  that  pressure  over  the 
heart  or  on  the  pit  of  the  stomach  may  cause  distress ;  but  in  most  cases 
the  patient  feels  no  pain,  nor  is  there  any  tenderness.  It  was  maintained 
by  Bouillaud  and  by  Addison  that  pericarditis  is  painful  only  when  it  is 
associated  with  pleurisy,  the  pericardium  itself  being  insensitive  both  in 
iealth  and  disease.  Severe  anginal  pains  are  probably  due  when  present, 
which  is  very  seldom,  to  some  complication. 

When  pericarditis  is  acute,  and  particularly  when  there  is  large  and 
rapid  effusion  of  fluid,  there  is  much  dyspnoea.  The  patient  can  hardly 
speak  for  want  of  breath,  his  features  are  anxious  and  drawn,  his  nostrils 
dilate  with  each  inspiration,  and  he  sits  with  his  head  raised;  but  it  is 
remarkable  that,  when  there  is  copious  effusion,  he  sometimes  lies  by 
choice  flat  in  his  bed,  with  scarcely  a  pillow,  because  the  least  elevation  of 
the  head  produces  faintness.  In  most  cases,  however,  there  is  marked 
orthopncea. 

The  heart's  action  may  be  regular  or  irregular,  quiet  or  greatly  dis- 
turbed with  distressing  palpitation. 

The  pulse  in  acute  pericarditis  may  be  quite  unaffected.  Usually,  how- 
ever, it  is  more  frequent  than  normal,  and  sometimes  rises  to  150.  In 
■cases  with  effusion  it  often  becomes  irregular  or  intermittent. 

The  earlier  writers  mention  the  occasional  occurrence  of  violent  cerebral 
disturbance  in  acute  pericarditis.  Maniacal  delirium,  rapidly  fatal,  is  some- 
times present ;  and  the  case  has  been  regarded  as  one  of  cerebral  inflam- 
mation, until  the  autopsy  showed  that  the  pericardium  was  the  seat  of 
disease.  But  similar  cerebral  symptoms  occur  in  acute  rheumatism,  inde- 
pendently of  pericarditis,  when  the  temperature  is  greatly  raised ;  and  this 
renders  it  doubtful  whether,  when  pericarditis  is  present,  it  is  really  con- 
•cemed  in  the  production  of  the  delirium.    The  same  may  be  said  of  the 
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choreic  movements  occasionally  observed  in  pericarditis,  for  there  is  a 
veiy  c  ose  relation  between  rheumatism  and  chorea.    Apoplectiform  stupor 

IZt.T'  "\  T"'''''''7  to  embolism  of  The 

cezebral  vessels  from  endocarditis.  All  the  symptoms  mentioned  in  this 
paragraph  appear  to  be  confined  to  cases  of  rheumatic  pericarditis,  and 
not  to  belong  properly  to  the  pericardial  inflammation. 

Dysphagia  has  been  observed  in  cases  of  pericardial  effusion,  and  has. 
been  referred  to  pressure  on  the  oesophagus  by  the  sac  distended  with  fluid 

magnoszs  -ThiB  is  not  always  easy.  A  to-and-fro  rub  is  usually  un- 
mistakable, for  It  has  never  the  blowing  character  of  an  endocardial  mur- 
mur J3ut  a  soft  systolic  rub  may  resemble  some  kinds  of  valvular  or 
tiinctional  bruit  j  and  a  pleural  friction-sound  may  acquire  a  cardiac  rhythm 
it  its  seat  IS  the  anterior  margin  of  the  left  lung. 

The  chief  points  of  distinction  from  endocardial  murmurs  are  the  sys- 
tolic or  double  rhythm  of  a  pericardial  rub,  its  loudness  {i.  e.  its  apparent 
nearness),  its  occasional  increase  on  pressing  the  stethoscope,  its  "  shuffling 
or  scraping  character,  and  its  not  being  conducted  upwards  towards  either 
clavicle,  nor  carried  round  to  the  axilla.  In  most  cases  the  pericardial 
friction-sound  would  be  recognised  by  an  uninstructed  listener  as  due  to 
two  surfaces  rubbing  together,  whether  the  character  of  the  noise  reminded 
him  of  a  piece  of  folded  cloth,  or  a  momentary  grazing  of  two  hard  surfaces,, 
or  the  harsher  friction  of  sandpaper,  or  the  creaking  of  new  leather.  It 
is  never  blowing  in  character,  nor  musical,  nor  does  it  increase  in  loudness 
up  to  its  end. 

When  effusion  has  occurred  before  the  case  is  seen,  diagnosis  is  often 
difficult.  The  best  rule  is  to  map  out  the  limits  of  cardiac  dulness  on  the 
sui-face  of  the  chest,  and  watch  its  shape  and  daily  progress. 

The  first  difficulty  is  to  distinguish  pericardial  from  pleuritic  effusion  on 
the  left  side,  pushing  the  heart  over,  and  continuous  -with  the  cardiac  dul- 
ness. The  displaced  impulse  and  seat  of  the  first  sound  ought  to  clear  up 
such  a  case.  A  circumscribed  empyema  might  more  closely  simulate  peri- 
cardial effusion,  but  the  impulse  would  still  be  felt  and  the  sounds  be 
plainly  heard.  When  the  patient  has  not  been  previously  seen,  it  may  be 
necessary  to  explore  the  seat  of  dulness  with  an  aspirating  syringe. 

The  next  question  is  whether  the  dulness  is  due  to  distended  pericardium 
or  to  mediastinal  suppuration  or  new  growth  (cf.  pp.  150,  156). 

Lastly,  a  pericardial  effusion  has  been  mistaken  for  an  enlarged  heart, 
and  a  large  heai't  with  adherent  pericardium  has  been  punctured  in  the 
belief  that  there  was  pericardial  effusion.  The  way  to  avoid  such  error  is 
to  remember  its  possibility  and  expend  the  greatest  care  in  palpation  and 
auscultation. 


Event. — It  is  rare  for  acute  pericarditis  to  be  the  direct  cause  of  death. 
In  the  pericarditis  of  acute  rheumatism  the  immediate  danger  is  very  small. 
In  Bright's  disease,  death  often  follows  quickly  upon  the  occurrence  of  peri- 
carditis as  a  complication,  and  sometimes  effusion  accumulates  so  rapidly 
as  directly  to  hamper  the  heart,  apparently  by  interfering  with  its  diastole. 

In  favourable  cases  the  symptoms  gradually  subside,  and  generally  dis- 
appear in  from  twelve  to  twenty  days  ;  the  fluid  effusion  diminishes  by 
absorption,  and  a  redux  friction-sound  may  be  heard.  After  a  time  the 
lymph  is  also  absorbed ;  but  before  this  occm-s  the  pericardial  surfaces  are 
often  more  or  less  extensively  glued  together,  and  become  permanently 
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adherent.  There  is  no  reason  to  suppose  that  adhesiojis  occur  in  every  case 
of  pericarditis  in  which  fibrinous  coagulation  has  occurred ;  but  it  is  pro- 
bably a  more  common  result  than  comjDlete  return  to  a  normal  condition. 

In  most  cases  pericardial  adhesions  follow  ordinary  rheumatic  peri- 
carditis,  or  occasion  ally  that  of  Bright's  disease ;  but  in  153  cases  recorded 
after  death,  Dr  Perry  found  no  less  than  twenty-three  in  which  the  inflam- 
mation was  tuberculous  in  origin. 

Adherent  pericardiu/ii. — The  anatomical  characters  of  pericardial  adhe- 
sions vary  greatly  in  different  cases.  Sometimes,  especially  after  the  lapse 
of  a  long  time,  they  are  reduced  to  a  mere  film  of  connective  tissue,  which 
the  fingers  can  tear  through  with  little  difficulty.  In  other  cases  they  are 
exceedingly  tough,  so  that  the  only  Avay  to  denude  the  heart  is  to  strip  off 
pericardium  and  adhesions  together  from  the  muscular  fibres.  Again,  they 
may  be  uniformly  of  great  thickness ;  or  they  may  include  masses  of  altered 
lymph,  accumulated  in  certain  parts  of  the  pericardial  sac,  and  especially 
round  the  great  vessels  ;  or  they  may  be  formed  of  successive  layers  of  fibrin 
more  or  less  easily  separated.  Lastly,  the  lymph  may  in  course  of  time 
undergo  calcification,  and  thus  the  heart  be  enclosed  in  a  rigid  case. 

Obliteration  of  the  pericardial  sac  by  adhesions  did  not  escape  the 
notice  of  the  older  pathologists,  but  they  supposed  it  to  be  a  congenital 
defect.*  Although  its  real  nature  has  been  long  understood,  its  clinical 
import  has  been  disputed.  Probably  this  depends  on  the  nature  of  the 
adhesions  :  if  thin  and  areolar  they  appear  not  to  hamper  the  heart's  move- 
ments in  any  way,  but  a  thick  mass  of  hard  fibrous  tissue  closely  surround- 
ing the  organ  may  undoubtedly  give  rise  to  serious  symptoms.  Another 
distinction  is  between  pericardial  adhesions  which  occur  in  adult  life,  and 
are  often  innocuous,  and  those  which  form  in  childhood,  and  hamper  the 
growi;h  of  the  heart. 

By  Hope  and  other  early  auscultators  it  was  maintained  that  an  adhe- 
rent pericardium  always  tended  to  cause  hypertrophy  of  the  heart.  But 
the  result  is  not  constant.  Indeed,  the  presence  of  thick  pericardial  adhe- 
sions is  often  associated  with  atrophy  and  dilatation  of  the  ventricular 
walls;  in  part,  perhaps,  the  result  of  the  myocarditis  which  often  accom- 
panies pericarditis  rather  than  of  the  adhesions  themselves. f  Dr  Perry 
found  in  ten  consecutive  cases  of  adherent  pericardium  in  children  dying 
between  seven  and  thirteen,  that  there  was  hypertrophy  as  well  as  dilata- 
tion of  the  heart,  on  the  right  side  as  well  as  on  the  left. 

Dr  Sequeira  has  lately  drawn  attention  to  the  bearing  on  the  patho- 
logy of  pericardial  adhesions  of  the  observations  made  on  animals  by  HilL 
and  Barnard  ('Journal  of  Physiology,'  1898,  vol.  xxii,  p.  xliii).  In  health 
the  inelastic  resistance  of  the  fibrous  pericardium  prevents  undue  disten- 
sion of  the  right  side  of  the  heart.  But  when  softened  by  inflammation  the 
pericardial  sac  yields  either  to  acute  effusion  in  the  serous  cavity,  or  to 
gradual  dilation  and  hypertrophy  of  the  right  side  of  the  heart.  Dr 
Sequeira  believes  that  this  is  a  more  important  cause  of  symptoms  than 

*  The  pericardium  really  may,  as  a  rare  anomaly,  be  congenitally  absent.    Dr  Matthew 
millie  described  this  condition  in  the  first  volume  of  the  '  Med.-Chir.  Trans.'    See  also  his 
Morbid  Anatomy,'  p.  13. 

t  See  tlie  late  Dr  G.  H.  Barlow's  remarks  in  the  ' Guy's  Hosp.  Reports'  for  1847,  Sir 

'Pn  ^"'m  '  Kdin.  Med.  Journ.,'  1851,  Sir  Samuel  Wilks's  article  in  the 

lso7  ^.?°«P-  IJeports'  for  1871,  vol.  xiv,  p.  196.    Also  the  late  Dr  Sturges's  article  in 

Trf    .  ''  P\  ^^^^'  ''"'^       Sequeira's  in  1899  with  130  cases  (•  Med.-Chir. 

irans.,  vol.  Ixxxii,  p.  401).  ; 
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myocarditis,  whether  superficial  and  acute,  and  accompanied  with  fatty 
degeneration,  or  chronic  with  fibrous  degeneration  and  overgro\vth. 

As  Wilks  long  ago  showed,  most  of  the  fatal  cases  due  to  adherent 
pericardium  occur  in  the  earlier  period  of  life,  in  childhood  or  youth.  If  a 
patient  with  adherent  pericardium  lives  to  be  over  twenty,  he  is  not  likely 
to  die  from  its  effects.  And  when  this  condition  is  found  above  twenty- 
five  or  thirty,  or  even  in  old  age,  the  patient  has  died  of  some  other  com- 
plaint. Dr  Sequeira  has  shown  that  the  effects  of  pericarditis  are  most 
apt  to  show  themselves  clinically  about  13 — 15  in  the  case  of  girls,  and 
about  17  and  16  in  the  case  of  boys. 

The  early  auscultators  attempted  to  diagnose  adherent  pericardium  by 
various  signs  which  experience  has  shown  to  be  fallacious.  One  of  these 
was  the  occurrence  of  systolic  depression  at  the  site  of  the  cardiac  impulse. 
Slight  retraction  of  the  spaces  close  to  the  sternum  during  the  systole  is 
by  no  means  uncommon  even  when  the  pericardium  is  healthy ;  but  it 
appears  probable  that  obliteration  of  its  cavity  may  generally  be  infei-red 
when  a  considerable  area  of  the  chest  wall  is  drawn  in.  Still,  however, 
we  may  doubt  whether  this  can  occur  without  the  pleura  over  the  heart 
being  adherent  and  the  left  lung  being  withdrawn  from  its  natm-al  position ; 
and  if  so,  it  might  perhaps  be  met  with  as  a  result  of  old  pleurisy  apart 
from  any  pericardial  adhesion. 

This  systolic  drawing-in  instead  of  impulse  was  first  carefully  investi- 
gated by  Skoda.  He  showed  that  it  depends  upon  the  natural  movement 
of  the  heart  in  systole  (downwards,  forwards,  aaid  to  the  left)  being  hindered. 
The  atmospheric  pressure  is  then  unsupported,  and  slight  depression  in  the 
fifth  space  ensues.  Probably  for  this  result  there  must  also  be  some  adhe- 
sion or  atrophy  preventing  the  ear-shaped  process  of  the  left  lung  from 
expanding  and  filling  the  space.  Another  cause  of  the  same  phenomenon 
is  dense  adherence  between  the  visceral  and  parietal  pericardium,  and  be- 
tween the  parietal  pericardium  and  the  chest  wall.  This  may  be  the  result 
of  rheumatic  pericarditis,  but  is  more  likely  when  there  has  been  extensive 
thickening  of  the  anterior  mediastinum  in  addition. 

Basal  adhesions  are  much,  more  effectual  in  producing  this  result  than 
apical,  as  was  proved  by  Weiss  and  Friedreich. 

Dr  John  Broadbent  has  observed  systolic  retraction  of  the  two  or  three 
lowest  intercostal  spaces  and  ribs  on  the  left  side  in  cases  of  adherent  peri- 
cardium.* See  Dr  Ord's  remarks  on  the  symptoms  of  adherent  pericardium 
in  the  seventeenth  volume  of  the  '  St  Thomas's  Hospital  Reports.' 

Some  observers  have  endeavoured  to  diagnose  pericardial  adhesion  from 
the  fact  of  the  heart's  impulse  not  being  displaced  during  inspiration,  or 
from  the  position  of  the  organ  remaining  unaltered  when  the  patient  hes 
on  different  sides ;  but  these  signs  are  very  uncertain. 

Dr  Osier  has  described  as  a  sign  of  adhesion  of  the  pericardium,  m  the 
phrenic  region,  systolic  retraction  upwards,  causing  a  depression  between 
the  seventh  and  eighth  costal,  cartilages  in  front  and  between  the  eleventh 
and  twelfth  ribs  behind. 

,  In  a  paper  published  in  the?  '  Bristol  Med.-Chir.  Journal  for  June,  189-t 
(vol  i  -p-  9'06),  Dr  Theodore  Fisher  drew  attention  to  the  occurrence  of  a 
diasystolic  .apical  murmur  as  a  sign  of  pericardial  adhesions  in  children. 
He  had  obseiVed  this  in  the  wards  of  Guy's  Hospital,  and  the  fact  was 
confirmed  by  the  writer,  by  Dr  Hale  White,  and  by  Dr.  Perry.  In  thirteen 
*  III  his  inonogriiiih  on  "  Adherent  Periciudium,"  1895. 
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cases  of  adherent  pericardium  with,  no  mitral  stenosis  examined  after  death, 
a  i^resystolic  bruit  had  been  heard  in  five. 

Since  the  effects  of  tightly  adherent  pericardium  are  most  marked  while 
the  heart  is  still  undergoing-  growth,  this  condition  is  of  much  more  serious 
importance  in  children  than  in  adults.  The  immediate  effect  of  tight  adhe- 
sions seems  to  be  prevention  of  free  diastole,  but  afterwards  systolic 
contraction  is  probably  also  hampered ;  the  ultimate  result  is  most  fre- 
quently, at  least  in  children,  dilatation  vnth  hypertrophy.  Apart  from  the 
physical  signs  just  discussed,  the  want  of  development  of  the  heart  leads 
to  symptoms  of  a  weak  circulation,  and  to  the  arterial  anaemia  and  venous 
congestion  which  we  saw  to  be  the  ultimate  results  of  all  organic  cardiac 
lesions  if  not  otherwise  cut  short.  The  type  of  disease  is  mitral  rather  than 
aortic,  and  there  is  often  considerable  dropsy.  The  right  as  well  as  the  left 
ventricle  is  found  enlarged. 

Accordingly,  if  we  find  a  child  with  symptoms  of  chronic  cardiac  disease, 
but  with  no  audible  murmur,  and  particularly  if  he  has  suffered  from  rheu- 
matism, we  may  with  great  likelihood  diagnose  an  adherent  pericardium. 
Frequently  in  such  cases  there  is  valvular  disease  as  well,  and  then  peri- 
cardial adhesions  make  the  result  far  more  serious. 

Mediastinal  implication. — A  remarkable  case  was  recorded  by  Griesinger 
in  1854,  where  not  only  the  joericardium  was  found  adherent  and  enormously 
thickened,  but  the  adjacent  anterior  mediastinum  was  filled  with  a  con- 
tinuous mass  of  indurated  fibrous  tissue. 

He  obsei-ved  in  this  case  the  ■pulsus  paradoxus  or  pulsus  inspiratione 
intermittens,  i.  e.  an  irregular  and  frequently  an  intermittent  pulse  which 
becomes  imperceptible  with  each  inspiration,  the  cardiac  beats  being  un- 
affected, whether  regular  or  irregular  before.  Moreover  the  distended  veins, 
instead  of  collapsing  as  usual  with  the  free  entry  of  blood  tO'  the  right 
auricle  which  follows  the  expansion  of  the  thorax,  became  fuller  with  each 
inspkation,  apparently  from  the  dense  fibrous  adhesions  of  the  mediastinum 
dragging  upon  the  innominate  veins  and  superior  cava.  Kussmaul  described 
three  similar  cases  in  1873,  and  explained  the  diminution  and  cessation  of 
the  radial  pulse  as  due  to  stretching  and  narrowing  of  the  aortic  arch  by 
adhesions.  Similar  cases  of  chronic  hypertrophic  pericarditis,  with  the  same 
intermission  of  the  radial  pulse  and  fulness  of  the  veins  during  inspiration, 
have  been  described  by  Traube,  Baumler,  and  other  observers,  both  in 
Germany  and  in  England  (cf.  supra,  p.  151).  In  some  of  these  cases  there 
were  concomitant  hypertrophic  adhesions  of  both  plem-£e  and  of  the  peri- 
toneum (as  in  the  case  referred  to,  vol.  i,  p.  1084). 

Milkspots. — ^We  frequently  find  the  visceral  pericardium  thickened  and 
opaque  in  patches,  on  the  prominent  parts  of  the  right  ventricle  in  front  or 
of  the  left  behind,  or  on  the  auricles.  These  "  milkspots  "  or  "  corns,"  as 
they  have  been  termed,  are  not  adherent  to  the  parietal  layer,  and  are  not 
produced  by  acute  pericarditis.  They  are  the  result  of  friction,  and  are 
seen  most  often  when  the  heart  is  hypertrophied,  and  where  there  is  more 
than  usual  friction,  as  from  a  soldier's  old-fashioned  cross-belt.  They  are 
probably  of  no  clinical  significance. 

Hi/dropericardium.—The  pericardium  may  be  filled  with  fluid  under 
two  conditions — excessive  inflammatory  exudation,  and  passive  effusion  as 
a  part  of  general  dropsy.  In  the  latter  case  it  is  seldom  recognised  during 
life  and  seldom  gives  rise  to  serious  symptoms.  Moreover,  in  cases  of 
renal  dropsy,  it  will  commonly  be  found  that  (as  in  hydrothorax)  the  effu- 
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pon  is  not  pure  serum,  but  shows  by  the  presence  of  fibrin  that  the  process 
is  active  as  well  as  passive.  Accordingly,  we  may  regard  hydropericardium 
as  usually  the  result  of  inflammation,  and  not  of  mere  dropsy.  An  ounce 
or  two  of  clear  serum  is  often  found  in  the  pericardium  after  death  from 
antemia-  or  wasting  diseases,  and  is  productive  of  no  symptoms  during  life. 

The  healthy  pericardium  of  an  adult  man  holds  from  twelve  to  fifteen 
ounces  of  water,  but  under  pressure  will  expand  so  as  to  hold  rather  more. 
The  largest  amount  of  effusion  observed  by  the  writer  in  acute  cases  was 
fifteen  ounces  of  serum  in  a  case  of  rheumatic  pericarditis  in  a  man  of 
twenty-two  ;  and  in  chronic  cases,  forty-two  ounces  in  a  -woman  who  died  of 
Bright's  disease. 

When,  however,  the  fibrous  sac  has  been  softened  by  inflammation  and 
gradually  distended  by  long-continued  exudation,  it  may  hold  one,  two, .or 
even  three  pints. 

With  the  pericardium  thus  distended,  the  normal  cardiac  dulness  is  in- 
creased, as  in  dilatation  with  hypertrophy  of  the  heart,  but  it  is  increased 
upwards  and  to  the  left,  not  downwards,  except  in  the  last  stage  of  enorm- 
ous accumulation. 

The  lung  may  be  compressed  at  the  back  of  the  chest.  See  an  intei'est- 
ing  paper  by.Dr  Ewart  in  the  'Brit.  Med.  Journ.,'  for  March  21st,  1896 
(p.  717).  It  has  been  observed  by  Professor  Biiumler  that  when  the  sao  is 
thus  full  of  liquid  effusion,  the  normal  respiratory  -waves  of  blood-pressure 
become  so  much  increased  as  to  be  perceptible  in  the  sphygmographic  trac- 
ing of  the  pulse.  The  most  marked  symptoms  are  usually  orthopncea, 
stridor,  irregular  pulse,  and  prsecordial  oppression. 

Such  cases  appear  for  the  most  part  as  sequelae  of  rheumatism  or 
Bright's  disease,  when  the  acute  symptoms  have  passed  off,  and  then  their 
recognition  is  not  difficult,  particularly  if  the  case  has  been  Avatched  from 
the  beginning.  If  seen  first  when  the  effusion  is  already  extensive,  diag- 
nosis is  more  difficult,  and  most  of  all  when  there  is  also  effusion  in  the 
left  pleura. 

In  a  case  figured  many  years  ago  by  Sibson,  the 'liver  and  stomach  were 
pushed  downwards,  the  lungs  upwards  and  backwards,  and  a  large  part  of 
both  chest  and  abdomen  was  filled  by  the  monstrous  pericardial  sac,  which 
contained  fifty-two  fluid  ounces. 

Hcemopericardnim. — The  serum  of  a  pericardial  effusion  is  sometimes 
tinged  with  blood.  This  may  be  caused  by  injmy,  but  more  often  it  de- 
notes malignant  disease,  as  in  similar  cases  of  pleurisy  and  ascites.  Dr  All- 
butt  met  with  a  remarkable  case  where  effusion  of  pure  blood  into  the 
pericardium  followed  rupture  of  a  coronary  artery  in  an  elderly  lady,  who 
lived  about  sixteen  hours  after  the  onset  of  symptoms  (quoted  in  Dr  F. 
Roberts's  article  in  '  Allbutt's  System,'  p.  767).  Rupture  of  the  heart  or  of 
an  aneurysm  at  the  root  of  the  aorta  leads  to  effusion  of  blood  into  the  peri- 
cardium ;  and  death — ^\vhich  is  not  always  sudden — ensues  owing  to  pressure 
on  the  heart  preventing  its  diastole.  Several  cases  of  hisemopericardium 
from  scurvy,  however,  have  occurred  in  Russia,  in  which  paracentesis  was 
performed  with  success. 

Pifopericardium  or  purulent  pericarditis  may  occur  in  Bright's  disease 
or  from  extension  of  empyema  ;  but  it  is  most  common  as  the  result  of 
rupture  of  a  pyaemic  abscess  of  the  heart,  or  as  a  complication  of  pneumonia. 
Dr  Dickinson  recorded  a  case  in  which  nearly  a  pint  of  pus  was  removed 
from  the  pericardium  ('  Clin.  Trans..'  1889,  p.  48). 
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Pneumopericardium. — Giis  in  the  pericardium  is  an  exceedingly  rare 
condition,  resulting  either  from  accidental  communication  with  the  pleural 
■  cavity  or  from  decomposition  of  pus. 

Prognosis. — Primary  rheumatic  pericarditis  is  seldom  dangerous  except 
in  children,  and  even  then  the  danger  is  rather  from  serous  effusion  or 
subsequent  adhesions  than  directly.  When  secondary  to  pneumonia,  to 
Bright's  disease,  or  to  specific  fevers,  pericarditis  is  a  very  grave  compli- 
cation, and  so  it  is  when  tuberculous  or  septic  in  origin. 

Treatment. — The  earlier  auscultators  sought  to  recognise  pericarditis  at 
the  earliest  possible  moment,  in  order  to  combat  its  progress  by  antiphlo- 
gistic measures.  It  is  most  instructive  to  peruse  the  graphic  and  confident 
descriiDtion,  by  a  writer  of  literary  skill  like  Latham  ("  Lectures  on  Diseases 
of  the  Heart,'  xii — xv),  of  the  signs  of  acute  pericarditis,  of  the  vigorous 
treatment  of  the  disease  by  bleeding  and  by  mercury,  and  of  its  rapid  sub- 
sidence under  these  measures.  At  the  present  time  few  would  regard  the 
danger  as  imminent,  and  probably  none  would  believe  that  the  classical 
treatment  would  avert  it.  Venesection  is  now  seldom  employed  in  peri- 
carditis, and  if  leeches  are  used  it  is  only  with  the  object  of  relieving  distress 
and  dyspnoea.  The  treatment  now  generally  adopted  is  as  follows: — The 
patient  is  kept  in  bed ;  the  preecordial  region  is  covered  with  a  poultice,  or 
a  thick  layer  of  cotton  wool ;  and  light  fluid  nourishment  is  given,  Avith  a 
saline  mixture.  To  relieve  pain  and  quiet  the  heart's  action,  Dr  Biiumler, 
from  experience  in  his  own  case,  advises  the  application  of  a  bladder  of  ice. 

Nevertheless,  not  only  may  a  few  leeches,  applied  over  the  sternum  in 
the  early  stage  of  pericarditis,  relieve  distress  and  perhaps  limit  the  inflam- 
mation, but,  when  there  are  symptoms  of  embarrassed  circulation  with 
orthopnoea,  an  irregular  pulse,  arterial  anaemia,  and  venous  congestion,  the 
abstraction  of  five  or  six  ounces  of  blood  from  the  arm  is  found  in  some 
cases  to  give  remarkable  relief,  and  probably  is  never  injurious.  The 
remedy,  however,  is  used  to  meet  a  special  complication,  and  not  with  the 
intention  of  curing  the  disease.  The  writer  once  obtained  striking  relief  in 
a  case  of  adherent  pericardium  with  great  dyspnoea  in  a  boy  of  nine,  by 
venesection  to  four  ounces. 

Some  physicians  apply  a  blister  as  soon  as  a  pericai'dial  rub  is  audible. 
But  beside  the  practical  inconvenience  o|  this  treatment  in  preventing  aus- 
cultation, its  benefit  is  more  than  doubtful,  and  in  cases  of  Bright's  disease 
blisters  should,  if  possible,  be  avoided. 

When,  however,  large  effusion  has  taken  place,  a  blister,  quickly  followed 
by  a  poultice,  so  as  to  promote  free  effusion  of  serum,  is  undoubtedly  effi- 
cient in  hastening  absori^tion ;  at  any  rate,  it  has  more  than  once  been  fol- 
lowed by  a  rapid  diminution  of  the  dulness.  Iodide  of  potassium  is  fre- 
quently given,  with  the  hope  of  favouring  absorption,  and  its  efficacy  as  a 
diuretic  makes  this  reasonable. 

The  value  of  a  blister  was  well  shoAvn  in  two  cases  under  the  writer's 
care.  One  was  a  boy  of  seven,  with  such  urgent  symptoms  of  distress 
from  distension  of  the  pericardium  after  rheumatism  that  it  was  intended 
to  tap  him.  By  the  prudent  advice  of  a  senior  colleague  a  large  blister  was 
first  tried,  and  (when  that  did  not  rise  satisfactorily)  blistering  fluid  with  a 
poultice  afterwards,  and  complete  success  followed.  The  other  was  a  girl 
of  fourteen  who  had  a  (probably  rheumatic)  pericardial  rub  with  no  sym- 
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ptoms  whatever.  She  was  therefore  left  without  treatment  for  a  week 
without  the  least  change  in  the  physical  signs.  A  blister  was  then  applied, 
and  the  rub  disappeared  in  twenty-four  hours. 

Paracentesis.— When  dyspnoea  is  urgent,  and  suffocation  threatens,  the 
operation  of  tapping  the  pericardium  should  be  considered ;  its  performance 
is  justified  by  the  imminence  of  the  danger  or  by  the  failure  of  a  large 
blister  to  relieve.  "  For  when  a  patient  is  suffocated  by  pericardial  effusion 
no  medicine  avails."  This  operation  was  suggested  more  than  two  centuries 
ago  by  Kiolanus,  but  it  appears  to  have  been  first  practised  by  Romero,  of 
Barcelona,  in  1819,  and  with  success  (quoted  as  the  first  of  fifty  cases,  in  a 
dissertation  on  "Paracentesis  Pericardii,"  by  Hindenlang,  1879).  Aran 
once  injected  iodine  into  tke  pericardial  sac  after  removing  about  two  pints 
of  fluid,  and  the  patient  recovered. 

The  operation  of  j^aracentesis  was  first  pei'formed  in  England  by  Mr 
Wheelhouse,  of  Leeds,  on  a  patient  of  Dr  Allbutt's,  with  good  result  ('  Brit. 
Med.  Journ.,'  1868  and  1870 ;  '  Lancet,'  1869.  Eighty  cases  were  collected 
and  discussed  by  Dr  Samuel  West  in  the  '  Med.-Chir.  Trans.,'  for  1883  (vol. 
Ixvi,  p.  235,  table  p.  268  seqq.). 

A  hypodermic  syringe  may  first  be  inserted  to  remove  all  doubt  as  to  the 
diagnosis.  A  slight  incision  is  then  made,  and  the  trocar  is  passed  gently 
into  the  fourth  or  fifth  left  intercostal  space,  about  an  inch  away  from  the 
sternum,  so  as  not  to  wound  the  internal  mammary  arteiy. 

The  operation  has  now  been  performed  in  a  considerable  number  of 
cases,  and  when  the  pericardium  is  found  after  death  distended  with  jdus  or 
with  serum,  we  regret  that  paracentesis  was  not  carried  out.  The  writer 
has  several  times  had  the  pericardium  tapped,  once  only  with  marked 
benefit,  but  never  with  any  untoward  results. 

One  of  the  most  successful  cases  of  paracentesis  pericardii  recorded  was 
Dr  S.  West's.  The  patient  was  a  lad  of  sixteen,  who  had  been  suffering  from 
increasing  dysjDnoea  for  three  weeks  before  he  applied  for  admission  to  the 
Victoria  Park  Hospital.  The  physical  signs  led  to  the  belief  that  a  large 
pericardial  effusion  existed,  and  he  was  accordingly  tapped.  Fourteen 
ounces  of  pus  were  withdrawn.  In  a  few  days  the  same  amount  was  again 
taken  away  ;  but  the  fluid  still  re-forming,  an  incision  was  made  into  the 
sac  through  the  fifth  interspace  and  a  drainage-tube  inserted.  Two  quai-ts 
of  purulent  fluid  were  thus  removed,  and  the  patient  gradually  but  com- 
pletely recovered. 


\ 


ENDOCAEDITIS  AND  VALVULAR  DISEASE  OF  THE 

HEART 


«  Oft  have  I  seen  a  timely-parted  ghost 
Of  ashv  sembliUice,  meagre,  pale,  and  bloodless. 
Being  all  descended  to  the  labouring  heart, 
Who  in  the  conflict  that  it  holds  with  deatli 
Attracts  the  ssime  f  or  aidanue  'gainst  the  enemy. 
Which  with  the  heart  there  cools  and  ne'er  returneth 
To  blush  and  beautify  the  cheek  agrain." 

2  K.  Henry  VI,  iii,  2. 

Endocarditis— T/ie  Suhacute,  Simple,  or  Benign  form— Its  relation  to  rheuma- 
tism and  its  cetiology  generally — Its  anatomy — Its  signs. 

The  Chronic  or  Sclerotic  form — Its  origin  and  anatomy— Its  effects. 

The  Ulcerative,  Septic,  or  Malign  form— Its  origin,  anatomy,  and  results — Its 
relation  to  pycemia  and  other  infective  processes — Frognosia— Treatment. 

Valvular  Lesions — Their  origin  and  anatomy — Hffects  on  the  heart  itself  and 
on  other  organs— cardiac  dropsy— dyspnoea  and  orthopncea — hemoptysis  and 
other  symptoms — Physical  signs:  cardiac  murmxirs — their  rhythm— their 
locality  and  conduction — their  physical  Cause. 

Aortic  or  sigmoid  stenosis — Aortic  regurgitation — Mitral  stenosis  ^Mitral  regur- 
gitation—The  anatomy,  physical  signs,  and  symptoms  of  each. 

Lesions  of  the  pulmonary  or  dextro-sigmoid  valve  and  of  the  tricuspid — 
Functional  murmurs — Covihined  lesions. 

Relative  frequency  of  valvular  lesions — Their  general  prognosis — Special  prognosis 
as  to  duration  and  suddenly  fatal  termination. 

Treatment  of  organic  diseases  of  the  heart,  in  general  and  in  particular. 

Congenital  cardiac  lesions — Disease  of  the  heart  in  childhood  and  in  old  age. 

Carditis,  or  inflammation  of  the  substance  of  the  heart,  was  formerly 
described,  but  rather  in  accordance  with  the  belief  that  every  tissue  was 
liable  to  every  disease  than  from  observation.  There  is  no  true  carditis,  as 
there  is  no  true  inflammation  of  the  brain.  The  degenerative  processes  of  the 
muscular  tissue  of  the  heart  have  been  described  in  the  last  chapter.  The 
inflammations  of  the  heart  do  not  directly  concera  the  muscle,  but  the 
covering  and  lining  membranes.  The  former,  pericarditis,  was  the  subject 
of  the  last  chapter.  The  latter,  endocarditis,  with  its  effects,  is  still  more 
important,  and  will  now  be  considered  in  its  three  distinct  forms. 
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ih.v  T  l        Z  *_The  first  is  a  moderately  acute  endo- 

thelial mfiaunaa  ion  resenibling  pericarditis,  pleurisy,  and  peritonkis  n^ore 
closely  perhaps  than  arteritis  or  phlebitis.  The  structure  oUhe Tni^.'  Tm 
brane  ot  tje  heart  is  almost  identical  with  that  of  the  great  serous  ctv^  e^^^ 
the  chiei  difterences  being  the  absence  of  close  relation  with  the  ymph^^^^^ 
ys teni this  and  the  fact  of  the  former  membrane  being  continual  a^^^^^^^^^ 
dium  1 1''\'^'  ""P^^-*^^^  peculiarities  of  the  endo 

w  h    he  i.  •      'T.^^''^^'  endocardium  is  continuous 

Mth  the  intima  o   the  arteries  and  veins,  no  acute  inflammation  of  the 
latter  is  met  with,  like  the  endocarditis  of  rheumatism. 
..vt  doc-arditis  is  clinically  most  allied  to  pericarditis  and  pleurisy, 

next  to  peritomtis,  and  more  distantly  to  meningitis  and  synovitis.  It  is 
never  suppurative,  and  does  not  lead  to  ulceration 

The  process  is  subacute  in  its  course,  mild  in  its  effects  on  the  con- 
dition of  the  body  m  general,  serous  and  fibrinous  (or,  as  the  German 
pathologists  call  it,  "  croupous")  in  the  character  of  its  exudation,  adhesive 
and  contractile  m  its  effects.  Adhesions,  however,  can  onlv  occur  where 
the  parts  affected  come  into  contact,  and  hence  are  limited"'  to  the  neigh- 
bourhood of  the  valves;  the  formation  of  delicate  bead-like  nodules  of 
Hbrm,  '  puckering  "  and  sclerosis,  are  the  characteristic  effects  of  valvular 
endocarditis,  which  have  led  to  the  epithets  "  warty  "  (endocarditis  verru- 
cosa) and  "  vegetative  "  being  applied  to  this  form  of  inflammation.  The 
features,  however,  which  have  earned  the  last  epithet,  are  chiefly  due  not 
to  inflammatory  exudation,  but  to  coagulation  of  fibrin  from  the  circulating 
blood.  Away  from  the  valves,  endocarditis  produces  opacity  and  thicken"^ 
mg,  like  the  milkspots  of  the  pericardium. 

Endocarditis  is  usually  limited  to  the  left  chambers  of  the  heart ;  it  is 
extremely  rare  to  find  the  right  auricle,  ventricle,  or  valves  affected,  except 
along  with  those  of  the  left  side,  and  in  the  great  majoritv  of  instances 
they  do  not  share  in  the  inflammation.  In  the  foetus  the  right  side  is  more 
frequently  affected  by  endocarditis,  and  this  appears  to  show  that  the  more 
active  function  of  the  systemic  half  of  the  heart  in  extra-uterine  life  is  the 
cause  of  its  being  more  obnoxious  to  disease  after  birth. 

Etiology. — By  far  the  most  frequent  cause  of  simjjle  endocarditis  is 
Rheumatism,  i.  e.  the  acute  febrile  disease,  with  multiple  synovitis,  which  is 
often  called  rheumatic  fever.  The  so-called  "  chronic  rheumatism,"  "  mus- 
cular rheumatism,"  "  rheumatic  gout,"  "  gonorrhoeal  rheumatism,"  and  the 
other  disorders  which  are  still  often  vaguely  styled  rheumatic,  show  that  they 
have  no  claim  to  the  title  by  never  producing  endocarditis. f 

The  only  other  diseases  which  produce  endocarditis  as  an  occasional 
complication  are  Chorea,  Scarlatina,  and  Pytemia  (see  three  cases  pub- 
lished by  Dr  Fagge  in  the  '  Path.  Trans.'  for  1866).  Some  authors  men- 
tion smallpox,  measles,  and  diphtheria,  and  others  acute  or  chronic  Bright's 
disease,  but  the  evidence  on  which  these  statements  rest  is  far  from  conclu- 
sive. Even  scarlatina  is  probably  only  operative  by  its  liability  to  be 
followed  by  multiple  synovitis ;  and  a  choreic  murmur  has  been  most  often 
preceded  by  genuine  rheumatism.  Pygemic  endocarditis  is  very  rare  and  of 
no  clinical  importance ;  and  if  we  consider  chorea  to  be  itself  directly  and 
closely  allied  to  rheumatism  (cf.  vol.  i,  pp.  8S2,  892),  the  murmur  of  chorea 

*  Synonyms. — Subacute  endocarditis — Endocarditis  simplex  v.  beiiigua — E.  verrucosa 
ct  vegetans  (in  part) — Rheumatic  endocarditis. 

t  The  only  apparent  exception  is  trunorrhoeal  arthritis;  but  that  is  only  when  the 
articular  affection  is  local,  unusually  severe,  and  suppurative;  i.e.  when  it  is  not  due  to 
gonorrhoeal  but  to  streptococcal  infection. 
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nmy  be  ascribed  to  rheumatic  endocarditis  even  when  there  is  no  history  of 
preceding  rheumatic  fever.  Pathologically,  then,  as  well  as  clinically,  acute 
non-infective  endocarditis  may  be  regarded  as  rheumatic  "  in  the  strict 
sense  of  the  word. 

It  usually  begins  early  in  the  course  of  the  fever — occasionally  before 
the  synovitis  has  appeared,  or  altogether  without  synovitis,  as  seems  proved 
by  the  testimony  of  such  authorities  as  Graves,  Stokes,  Trousseau,  and 
Latham. 

Acute  endocarditis  is  more  frequent  in  the  mild  rheumatism  of  children 
than  in  the  more  severe  disease  as  seen  in  adults,  and  far  more  common 
between  puberty  and  thirty  years  of  age  than  later. 

Anatomy. — Inflammation  is  recognised  after  death  by  the  presence  of 
an  exudation  which  makes  the  smooth,  shining  endocardium  opaque  and 
rough,  and  thus  leads  to  deposition  of  fresh  fibrin  from  the  circulating  blood. 
It  is  this  lodgment  of  fibrin  on  the  inflamed  surface  which  constitutes  the 
peculiarity  of  endocarditis,  and  makes  it  differ  from  inflammation  of  other 
parts.  The  living  blood  is  always  ready  to  deposit  fibrin  on  a  roughened 
surface,  especially  when  the  current  is  in  any  way  checked. 

The  first  indication  of  endocarditis  is  probably  redness  and  vascularity, 
afterwai'ds  the  appearance  of  a  roAV  of  fibrinous  granulations.  These  bead- 
like nodules  are  formed  along  the  curved  line  on  each  side  of  the  corpus 
Arantii  where  the  sigmoid  valves  touch,  and  along  the  corresponding  edges 
of  the  mitral  or  tricuspid  valve.  If  examined  microscopically  they  are 
found  to  consist  of  ordinary  inflammatory  elements,  viz.  leucocytes,  and 
fibrin.  The  whole  of  the  valve  may  be  infiltrated  with  the  inflammatory 
products,  and  thus  become  swollen  and  softened.  In  recent  endocarditis 
these  minute  granulations  along  the  valves  are  the  only  indications  of  the 
inflammation  •  at  a  later  stage  they  become  larger,  and  projecting  into  the 
stream  of  blood,  attract  coagulating  fibrin.  Thus  vegetations  on  the  valves 
have  a  double  origin,  being  originally  derived  from  the  valve  itself,  and 
having  therefore  a  true  inflammatory  source,  but  subsequently  increased  by 
deposition  of  fibrin  from  the  blood.  It  is  not  only  the  valvular  endocardium 
that  is  affected ;  the  left  auricle  is  often  found  lined  with  a  thick  opaque 
membrane,  and  all  the  cavities  may  show  the  same  evidence  of  past  inflam- 
mation. 

Symiitoim. — The  presence  of  endocarditis  is  indicated  by  a  murmur  or 
bruit  (Fr.  Iruit  anormal)  heard  over  the  region  of  the  heart.  The  dis- 
appearance of  the  murmur  by  no  means  Avarrants  denial  of  previous  endo- 
carditis, since  there  is  good  reason  to  believe  that  inflammation  of  the  valves 
may  be  completely  recovered  from.  In  such  case  we  suppose  that  the  tem- 
porary incompetence  of  the  valve  has  been  removed.  The  local  signs  which 
point  severally  to  the  different  valvular  lesions  will  be  considered  at  lenp'th 
below  (pp.  24.3,  249). 

The  general  symptoms  of  endocarditis  are  very  slight.    In  itself  it  pro- 
bably produces  little  pyrexia,  and  only  moderate  acceleration  of  the  pulse 
nor  is  pain  by  any  means  a  symptom  to  depend  on. 

'  Most  cases  even  of  the  more  severe  form  of  endocarditis  run  their  course 
and  give  no  pain  or  other  warning  of  the  presence  of  a  process  of  grave 
import  for  the  future. 

The  prognosis  is  favourable  as  far  as  the  endocarditis  is  concerned.  The 
future  evils  arise  from  the  deformities  of  the  valves  which  are  likely  to  be 
■produced. 
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Chronic  Fibrous  Endocardiixs.*— Subacute  inflammation  of  the  valves 
oiten  leads  to  their  puckering  and  incompetence,  with  consequent  regurgi- 
tation of  the  blood-stream  through  the  leak,  when  the  valve  is  closed.  Often 
there  is  so  much  cicatricial  thickening  that  obstruction  is  the  result,  from 
narrowing  (contraction,  stenosis)  of  .the  opening,  with  or  without  concomi- 
tant leaking  from  incomplete  closure  of  the  valve.  Chronic  endocarditis 
produces  similar  effects ;  but  while  in  most  cases  it  is  merely  the  last  stage 
of  acute  endocarditis,  it  is  sometimes  a  slow  and  insidious  process  from  the 
first.  The  valves  become  stiff  and  thicken,  and  the  ostia  gradually  contract. 
This  process,  chronic  from  the  beginning,  is  probably  never  the  result  of 
rheumatism  ;  it  is  found  associated  with  atheroma,  intemperance,  gout,  and 
cirrhosis  of  the  kidneys.  It  may  be  observed  in  youth,  but  becomes  more 
common  in  the  later  periods  of  adult  life.  It  is  often  complicated  by  depo- 
sition of  calcic  and  magnesian  phosphates,  with  carbonates  of  the  same 
metals,  in  the  indurated  fibroid  tissue.  It  thus  becomes  anatomically  iden- 
tical with  atheroma  of  the  arteries,  and  with  this  chronic  arteritis  it  is 
associated  clinically  as  well  as  in  pathology. 

The  relation  of  chronic  valvular  deformities  to  rheimiatism  is  through 
the  acute  form  of  endocarditis ;  probably  more  than  half  of  the  cases  are 
thus  rheumatic  in  origin.  See  the  writer's  paper  in  the  '  Guy's  Reports  '  for 
1871,  and  Sir  Dyce  Duckworth's  in  the  '  St  Bartholomew's  Reports '  for 
1877. 

The  relation  of  valvular  lesions  to  age,  strain,  lead  poisoning,  gout,  and 
renal  disease  is  through  atheroma. 

From  an  analysis  of  the  records  in  Guy's  Hospital,  Dr  Pitt  has  found 
that  sclerotic  endocarditis,  as  it  affects  the  mitral  valves,  and  leads  to 
stenosis  of  the  left  auriculo-ventricular  ostium,  is  frequently  associated  in 
women  with  uterine  disorders  which  lead  to  ascending  nephritis  or  to  con- 
secutive renal  cirrhosis. 

The  late  Dr  Peacock  and  some  other  writers,  including  Douglas  Powell 
('  Lumleian  Lectures,'  1899,  p.  68),  have  believed  that  many  cases  of  obstruc- 
tive sclerosis  of  the  mitral  orifice  ai-e  congenital. 

The  origin  of  this  sclerotic  form  of  endocarditis  is  therefore  to  be  sought 
in  (1)  the  acute  or  subacute  rheumatic  form ;  (2)  gout  and  chroiiic  Bright's 
disease,  or  rather  the  sclerotic  "  diathesis,"  if  we  may  use  such  a  phrase, 
which  forms  part  of  arterio-capillary  fibrosis;  (3)  strain  on  the  aorta  and 
its  valves  from  over-exertion ;  (4)  some  cases  appear  to  be  due  to  syphilis, 
and  may  be  compared  with  the  aneurysms  which  follow  this  disease  :  (5)  a 
certain  number  of  cases  remain,  and  some  of  these  perhaps  ai-e  congenital. 

The  symptoms,  the  prognosis,  and  the  treatment  of  Chronic  endocarditis 
are  identical  with  those  of  the  structural  valvular  lesions  which  it  produces. 

Acute  Ulcerative  Endocarditis.! — There  is  a  marked  distinction  be- 
tween the  comparatively  benign  form  of  cardiac  inflammation  above  de- 
scribed and  a  more  acute,  dangerous,  and  septic  form.  This  may  be  com- 
pared with  the  virulent  forms  of  peritonitis  which  occur  in  the  puerperal 
state.    Beside  the  usual  fibrinous  products  of  endocarditis,  which  are 

*  5^M07?v»J«.— Sclerotic  endocarditis— Valvular  atheroma— Chronic  fibroid  contracting 
endocarditis— Endocarditis  verrucosa— Endurcissenient  cartilagineux  (i.  e.  fibrous)  et  osseux 
i.  e.  calcareous)  des  valvules  du  coeur  (Lnennec).  . 

t  Synonyms.— krtevhxX  pyajuiia  (Wilks).— Acute  diphtheritic  endocarditis  (Eberth)— 
Malignant  endocarditis  (Osier)— Infective  endocarditis— Acute  septic  endocarditis— Endo- 
carditis vegetans  (in  part). 
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present  in  exuberant  amount,  there  is  ulceration  of  the  endocardium,  often 
leading  to  rupture  of  the  chordae  tendinese  or  perforation  of  a  valvular  cusp. 
Moreover  micrococci  or  septic  bacteria  are  found  in  the  masses  of  fibrin,  and 
the  morbid  process  is  accompanied  by  symptoms  of  septicaemia.  Lastly, 
detached  fragments  of  fibrin,  which  in  the  case  of  ordinary  endocarditis 
produce  only  mechanical  results,  by  blocking  the  arteries  into  which  they 
are  carried,  become  now  the  means  of  transport  of  infective  microphytes, 
which  excite  similar  suppurative  "  pyaemic  "  inflammation  wherever  they 
lodge  as  emboli.  Hence  this  variety  of  endocarditis ;  and  the  whole  process 
was  described  by  Wilks  as  one  of  internal  or  arterial  pyaemia  ('  Guy's  Hosp. 
Kep.,'  1870). 

Ulcerative  endocarditis  is,  as  a  rule,  a  secondary  process,  attacking  a 
valve  ah-eady  injured  by  chronic  sclerotic  inflammation,  most  frequently  of 
rhemnatic  origin.  It  very  rarely  begins  as  a  direct  result  of  chorea,  scar- 
latina, or  rheumatism,  and  is  unknown  as  a  consequence  of  Bright's  disease, 
of  gout,  or  of  syphilis. 

That  pneumonia  is  an  important  antecedent  of  ulcerative  endocarditis  is 
certain,  but  there  is  no  doubt  that  the  frequency  of  this  association  in  the 
cases  reported  from  Montreal  by  Dr  Osier  was  exceptional  (16  cases  of  septic 
endocarditis  in  100  of  pneumonia).  In  352  cases  of  pneumonia  at  Guy's 
Hospital,  collected  by  the  writer,  and  73  seen  in  consultation,  there  were 
only  seven  of  endocarditis. 

Other  acute  diseases,  particularly  a  fresh  attack  of  rheumatism,  enteric 
fever,  and  erysipelas,  may  light  up  this  septic  endocarditis. 

As  a  primary  disease  it  is  rare,  and  seldom  occurs  in  septicaemic  condi- 
tions, in  which  it  might  be  looked  for,  as  pyaemia,  puerperal  fever,  diph- 
theria, and  scai'latina. 

Ulcerative  endocarditis,  like  the  benign  form,  is,  as  a  rule,  confined  to 
the  left  side  of  the  heart,  but  affects  the  pulmonaiy  or  tricuspid  valves  in 
addition  more  often  than  is  the  case  in  non-infective  cases.  It  is  frequently 
found  on  the  endocai-dium  of  the  ventricular  or  auricular  wall,  and  some- 
times direct  infection  can  be  traced  from  a  mass  of  fibrin,  which  sways 
backwards  and  foi-wards  with  the  blood-stream,  and  touches  part  of  the  wall 
of  the  heart.  It  only  jjroduces  a  similar  affection  of  the  arteries  when  an 
embolus  lodges  in  them. 

Sometimes  it  begins  with  a  rigor,  followed  by  high  pyrexia  with  sweat- 
ing, and  this  may  be  repeated  as  in  other  cases  of  suppurative  fever ;  but 
often  the  onset  is  insidious,  and  the  symptoms  those  formerly  known  as 
'■  typhoid."  In  some  rare  cases,  there  are  no  symptoms  but  those  of  cardiac 
disease  -svith  .embolism.    In  all  cases  anaemia  is  a  very  marked  symptom. 

The  diagnosis  of  ulcerative  endocarditis  depends,  first,  on  the  same 
physical  signs  as  those  of  the  benign  form,  for  the  mechanical  efl'ect  of  both 
on  the  valvular  mechanism  is  the  same  ;  and  secondly,  upon  the  raised  tem- 
pei'ature,  and  the  signs  of  infective  embolism  of  distant  parts.  When  we 
find  a  patient  in  a  state  of  fever,  and  discover  a  cardiac  bruit ;  when  to  this 
are  added  hemiplegia,  aphasia,  or  other  symptoms  of  cerebral  embolism, 
albuminuria,  or  haematuria,  i^ointing  to  embolism  of  the  kidneys,  or  in- 
creased splenic  dulness,  -with  a  palpable  tumour  and  tenderness  in  that 
region  ;  or  when  an  acute  aneurysm  forms  in  the  arteines  of  the  limbs — we 
may  then  safely  diagnose  ulcerative  endocarditis.  It  is  no  doubt  often 
present  when  none  of  these  symptoms  can  be  detected,  and  should  always 
be  suspected  when  a  case  of  valvular  disease  is  unusually  prolonged  and 


236 


ENDOOAEDITIS. 


rebellious  to  treatment,  particularly  if  the  murnmre  heard  vary  from  time 

The  diseases  for  which  Septic  endocarditis  is  most  often  nnstaken  are 
Enteric  fever.  Malarial  fever,  and  acute  Rheumatism  with  synovitis 

Anatumy.-The  first  stages  are  like  those  of  the  benign  form,  but  the 
fibrinous  masses  are  found  more  abundantly,  and  are  more  easily  detached. 
Hence  embolism  is  particularly  common. 

When  these  vegetations  are  long  and  mobile,  they  come  into  contact 
with  the  surface  of  the  ventricle,  and  there  set  up  a  fresh  inflammatory' 
process,  so  that  the  part  touched  is  also  soon  covered  with  a  patch  oi 
hbrm.  In  this  manner  a  vegetation  on  one  valve  may  bore  a  hole  through 
another  with  which  it  comes  in  contact.  The  mitral  seems  more  likely  to 
be  thus  afi'ected  than  the  aortic  valve. 

Subsequently  the  texture  of  the  valves  becomes  involved,  the  tissue  is 
loosened,  and  the  process  goes  on  to  ulceration.  A  rent  or  perforation 
takes  place  in  the  aortic  or  mitral  cusps,  or  an  aortic  valve  may  be  partially 
detached  from  its  base,  or  the  chords  tendineae  of  the  mitral  ulcerated  and 
broken,  their  loose  ends  floating  about  and  covered  with  fibrin.  As  a  con- 
sequence of  these  changes,  adhesion  or  coalescence  of  the  valves  may  take 
place,  with  obstruction  at  the  orifices,  or  retroversion  of  the  valves,  leadinc^ 
to  the  worst  kind  of  regurgitation.  ° 

An  ulcer  in  the  endocardium  may  burrow  deeper  and  invade  the  muscle 
until  an  abscess  is  formed.  This  finally  discharges  its  contents  into  the 
heart  and  constitutes  an  acute  aneurysm.  It  usually  occurs  at  the  root  of 
the  valve,  and  it  may  sometimes  reach  the  surface  of  the  heart,  when,  if  it 
bursts,  it  sets  up  fatal  pericarditis. 

The  most  constant  secondary  lesion  is  a  swollen,  soft  spleen,  with  haemor- 
rhagic  or  fibrinous  blocks  from  embolism  of  a  branch  of  the  splenic  artery ; 
next  to  that,  corresponding  pyramidal  wedges  in  the  kidneys,  with  a  border 
of  effused  blood.  Occasionally,  petechise  of  the  skin  or  mucous  membranes 
or  retina  are  seen  and  intestinal  haemorrhage  from  mesenteric  emboUsm. 

2Iirrobes. — In  most  cases  of  ulcerative  endocarditis  fibrinous  clots  be- 
come detached,  and  infecting  the  blood,  set  up  a  fatal  blood-poisoning ; 
micrococci  are  frequently  met  with  in  them,  as  was  first  shown  by  Heibers, 
of  Copenhagen.  The  result  is  infectious  embolism,  causing  "  pyaemia," 
abscesses  of  the  spleen,  kidneys,  and  other  viscera,  including  the  heart  it- 
self, and  aneurysms  of  distant  arteries. 

The  most  frequent  microbes  found  in  the  ulcerations  on  the  valves  or 
the  mural  endocardium  are  streptococci  or  staphylococci-  Sometimes  gono- 
cocci  or  rod-shaped  bacteria  are  jDresent,  and  in  cases  of  pneumonia  the 
diplococcus  (or  pneumococcus)  described  above  (p.  Acute  ulcerative 

endocarditis  is  not  so  common  an  affection  as  the  less  dangerous  and  more 
chronic  process. 

Prngnnsia  is  always  very  grave  in  cases  of  septic  endocarditis.  Patients 
only  recover  as  a  rare  exception,  of  which  the  following  is  a  case. 

A  young  man  was  under  tbe  writer's  care  in  John  Ward,  May,  1893.  He  had  suffered 
from  rheumatism  more  than  once,  and  had  evidence  of  mitral  incompetence.  While  in  the 
hospital  the  temperature  was  high  and  very  irregular,  and  blood  appeared  in  the  urine. 
The  radial  artery  was  next  found  to  be  blocked  rather  high  in  its  course,  but  the  collateral 
circulation  aoon  compensated  for  this  event.  Then  the  anterior  tibial  artery  was  also 
obstructed  low  down,  and  a  small  aneurysm  formed  as  the  result,  in  the  arteria  dorsalis 
pedis  of  the  right  foot.  This  did  not  increase  beyond  the  size  of  a  large  pea,  and  the 
patient's  general  condition  improved,  for  he  lost  his  fever  and  regained  his  appetite.  At 
last  he  was  so  much  better  that,  against  advice,  he  insisted  upon  leaving  tlie  liospita),  and 
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was  last  seen  walking  about,  with  his  cardiac  murniur  as  on  admission,  but  saying  that  he 
was  perfectly  cured.  The  treatment  had  consisted  in  keeping  him  lying  down,  and  giving 
him  as  much  quinine  and  fatty  food  as  he  could  take. 

No  efficient  treatment  is  known,  though  quinine  or  arsenic  is  given  in 
hirge  doses.  Dr  Sansoni  recommends  sodium-sulj^hoearbolate.  Antistrepto- 
coccic serum  has  been  injected  in  these  cases,  and  in  some  instances  with 
appai-ent  benefit.  The  difficulty  seems  to  be  sure  of  the  exact  form  of  in- 
fective microbe  before  deciding  on  the  coi'responding  kind  of  serum.* 
Another  recent  method  of  treatment,  which  is  so  far  promising,  is  that  of 
swallowing  yeast  or  taking  yeast  extract.  This  was  introduced  by  De 
Bacher  (1893),  and  rej^orted  favourably  of  by  Broadbent.  Dr  Vaughan,  of 
Michigan  (1897),  ha«  since  introduced  treatment  by  subcutaneous  injection 
of  solution  of  nuclein. 

Valvular  Lesions. — The  effect  of  inflammation  of  the  endocardium 
where  it  lines  the  cavities  of  the  heart  is  of  little  practical  importance.  The 
valves,  however,  are  not  only  more  often  the  seat  of  inflammation  than  the 
rest  of  the  endocardium,  but  a  very  little  damage  to  their  delicate  stmcture 
will  interfere  with  their  mechanical  action.  It  is  not  always  easy  to  say 
precisely  how  the  early  stages  of  acute  endocarditis  produce  this  effect. 
One  would  scarcely  have  supposed  that  a  few  minute  nodules  of  lymph, 
upon  the  edge  of  a  mitral  cm-tain  would  prevent  its  closing  effectually  when, 
the  ventricle  contracts.  Probably  we  must  explain  it  by  calling  to  mind 
the  difference  between  acute  inflammation  of  the  sldn,  the  eye,  or  the  throat 
as  seen  during  life,  and  its  scarcely  perceptible  eft'ects  in  the  deadhouse. 
If  we  imagine  the  valvular  curtains  red,  swollen,  and  oedematous,  it  is  easy 
to  understand  how  they  fail  in  the  nice  coaptation  ujjon  which  their  effi- 
ciency depends.  This  at  all  events  is  certain,  that  in  acute  endocarditis 
the  only  physical  signs  met  with  are  those  which  denote  incompetence  of 
one  of  the  valves.  Obstruction  from  contraction  of  an  orifice  can  only  be 
produced  by  a  chronic  process. 

In  the  septic  and  ulcerative  form  of  endocarditis  above  described,  when, 
cusps  are  eaten  away  or  perforated,  and  chordae  tendinese  softened  until 
they  rupture,  the  resulting  valvular  inefficiency  is  easy  to  understand. 

The  effect  of  chronic  or  sclerotic  endocarditis  is  permanently  to  pucker- 
and  deform  the  curtains,  so  that  they  no  longer  perform  their  part,  while 
at  the  same  time  they  become  opaque  and  thick,  less  mobile  and  less  flexible. 
In  the  case  of  the  mitral  and  tricuspid  valves  the  chordae  tendineee  also- 
thicken  and  contract,  so  as  to  prevent  the  curtains  floating  uj)  Avhile  the- 
ventricle  is  filling. 

Another  process,  moreover,  is  a  frequent,  one  may  almost  say  a  normal, 

termination  of  the  same  series  of  changes.    The  circumference  as  well  as- 

the  free  edges  of  the  valves  slowly  contracts  after  the  inflammation  is  over, 

forming  a  true  cicatricial  fibrous  tissue,  which  gradually  nan-ows  the  orifice 

affected.    When  calcareous  is  added  to  fibrous  degeneration,  the  narrowing- 

is  aggravated  by  the  bulk  of  this  new  material.    But  beside  the  contraction 

of  the  whole  aperture,  the  available  opening  for  the  passage  of  the  blood  is 

still  more  liable  to  be  diminished  by  cohesion  of  the  curtains  or  cusps,  and 

to  this  process  is  probably  due  the  most  exti-eme  stenosis  of  the  auriculo- 

ventricular  openings.    In  these  circumstances  the  usual  effect  of  the  pressure 

*  See  fourteen  cnses  with  three  recoveries,  given  in  tabular  form  by  Sir  Douglas  Powcl* 
in  bin  liuiiilcian  Lectures,  (1890),  p.  106. 
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of  the  blood-stream  is  to  push  the  coherent  valves  into  the  ventricle  or  the 
outgoing  artery,  as  the  case  may  be;  and  thus  to  form  a  more  or  less 
iunnel-shaped  septum  with  a  perforated  apex.  In  extreme  cases  this  per- 
foration becomes  a  mere  pin-hole  and  the  orifice  is  all  but  obliterated,  a 
condition  seen  m  the  case  of  the  pulmonaiy  orifice,  as  the  congenital  result 
of  intra-utenne  endocarditis  of  the  right  side. 

_  Another  form  of  deformity,  which  particularly  affects  the  mitral  valve, 
IS  for  the  orifice  to  become  so  stiff  and  nan-ow  that  at  last  it  is  a  mere  ri<rid 
sht,  and  receives  the  name  of  the  "  button-hole  "  valve.  ° 

When  severe  ulceration,  with  large  adherent  masses  of  fibrin  is  pro- 
duced by  septic  endocarditis,  the  condition  of  the  valve  is  liable  to  almost 
daily  change.  Regurgitation  from  extensive  loss  of  substance  of  the  cur- 
tains may  be  partially  checked  by  deposit  of  fibrin,  or  this  may  still  further 
shackle  the  cusp  which  has  escaped  ulceration;  or  one  or  more  chordae 
tendineae  may  ulcerate  through  and  break,  alloAving  the  curtain  to  which 
they  are  attached  to  break  loose,  like  the  detached  sail  of  a  ship,  and  to 
flap  back  into  the  auricle  during  systole. 

Lastly,  destruction  of  the  valves  may  go  so  far,  as  is  particularly  seen 
at  the  orifice  of  the  aorta,  that  one  or  more  cusps  are  wholly  eaten  away,  so 
that  it  sometimes  seems  as  if  almost  the  whole  of  the  blood  which  leaves 
the  left  ventricle  at  its  contraction  must  return  with  diastole,  and  one 
wonders  how  the  circulation  can  have  been  kept  on,  however  imperfectly, 
for  an  hour. 

Effects  of  valvular  disease  on  the  heart. — We  have  seen  that  it  is  a 
physiological  rule  that  obstruction  in  any  passage  causes  hypertrophy  in  the 
muscular  cavity  next  behind  it  (supra,  p.  197),  as  seen  in  the  case  of  the 
bladder  from  stricture,  or  in  the  intestine  from  a  chronic  obstruction ;  in 
like  manner  stenosis  of  the  aortic  orifice  produces  hypertrophy  of  the  left 
ventricle,  and  stenosis  of  the  mitral  hyjDertrophy  of  the  left  auricle. 

The  effect  of  regurgitation  through  a  valve  is  also  to  cause  enlargement 
of  the  cavity  next  behind  it,  from  its  being  continually  over-full ;  it  follows, 
therefore,  that  the  left  ventricle  will  be  dilated  in  aortic  regurgitation,  and 
the  left  auricle  in  mitral  regurgitation.  In  both  cases  there  is  habitual 
ovei'-pressure  of  the  blood  in  the  cavity  immediately  behind  the  lesion, 
leading  in  most  cases  to  both  hypertrophy  and  dilatation  (p.  195).  The 
effect  on  the  cavity  next  in  front  of  the  lesion  will  be  habitual  lack  of  due 
blood  pressure  and  tension  of  its  muscular  walls. 

Again,  it  is  evident  that  any  obstruction  on  the  left  side  of  the  heart 
must  affect  the  lesser  circulation  in  the  lungs,  and  so  react  on  the  right  side 
of  the  heart ;  the  effect  on  the  right  ventricle,  tricuspid  orifice,  and  auricle 
being  the  same  as  that  of  primary  obstruction  in  the  pulmonaiy  capillaries 
from  chronic  bronchitis  and  emphysema;  the  right  ventricle  of  the  heart 
becomes  dilated  and  hypertrophied,  and  as  a  consequence  the  right  auricle 
also. 

If  we  take  the  case  of  mitral  stenosis,  we  find  that  the  left  auricle,  in 
order  to  propel  the  blood  through  the  narrow  orifice,  has  more  work  thrown 
upon  it,  and  becomes  in  consequence  much  hypertrophied,  and  at  the  same 
time  its  lining  membrane  opaque  and  thickened  ;  the  passage  of  blood 
through  the  lungs  is  in  like  manner  retarded,  and  the  right  side  also  be- 
:  comes  tougher  and  thicker,  as  it  does  from  long-continued  obstruction  in 
the  pulmonary  capillaries. 
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In  the  cases  of  disease  of  the  sigmoid  valves,  in  which,  there  is  usually 
an  obstruction  to  the  flow  of  blood  as  Avell  as  regurgitation,  the  left  ventricle 
becomes  hypertrophied  and  dilated  to  a  monstrous  size.  The  impediment 
to  the  escape  of  blood  into  the  aorta  impedes  the  flow  through  the  mitral 
orifice,  and  so  the  left  auricle  next  participates  in  the  enlargement,  and  as  a 
further  consequence  the  right  side  of  the  heart  also.  Accordingly  in  such  a 
case  the  whole  heai-t  is  prodigiously  enlarged,  and  is  called  "  bovine."  It 
frequently  weighs  25  to  30  oz.,  and  even  heavier  hearts  are  sometimes  met 
■nath  — up  to  48  oz.  in  a  case  recorded  by  Dr  Frederick  Taylor. 

Effect  on  the  arteries  and  veins. — As  the  result  of  valvular  disease  of 
the  left  side  of  the  heart  the  aorta  is  unaffected;  its  elasticity  continues 
perfect,  and  it  is  not  dilated ;  possibly  it  may  sometimes  be  narrower  and 
thinner  than  it  would  otherwise  be,  particularly  in  the  case  of  growing 
children.  The  pulmonary  veins  are  dilated.  The  over-pressure  on  the 
right  side  of  the  pulmonary  circuit  causes  dilatation  and  thickening  of  the 
artery  leading  to  the  lungs,  and  also  patches  of  atheroma  as  the  result  of 
the  tension  of  its  coats.  The  venae  cava©  are  often  found  considerably 
dilated,  but  they  do  not  appear  to  be  thickened. 

Effects  upon  other  organs. — It  will  be  convenient  to  mention  in  this 
place  the  changes  which  take  place  in  other  organs  as  the  result  of  long- 
continued  valviilar  obstruction  or  incompetence.  Ultimately,  at  whatever 
point  in  the  circuit  it  began,  the  final  result  is  over-pressure  in  the  systemic 
veins  and  low  pressure  in  the  systemic  arteries. 

In  the  case  of  the  lung  this  venous  congestion  may  be  so  great  that 
blood  is  brought  up  during  life,  and  the  organ  is  found  after  death,  to  have 
blood  effused  into  the  tissue,  either  in  scattered  foci,  or  as  large  circum- 
scribed masses,  described  by  Laennec  and  other  French,  writers  as  "  pul- 
monary apoplexy,"  and  sometimes  compared  to  damson  cheese  in  appear- 
ance. This  haemorrhage  is  most  often  met  wdth  in  the  lower  part  of  the 
right  lung. 

The  mechanism  of  the  pulmonary  haemorrhage  in  cardiac  disease  is 
probably  not  always  the  same.  That  it  may  be  the  result  of  mere  mechani- 
cal distension  of  the  pulmonary  venules  and  capillaries  is  tolerably  certain, 
but  it  is  not  common  in  cases  of  mitral  regurgitation,  and  not  so  frequent 
in  those  of  aortic  valvular  lesions  as  in  those  of  mitral  obstruction.  Heemor- 
rhagic  blocks  are  also  seen  in  the  rare  cases  of  endocarditis  of  the  right 
side  of  the  heart  when  there  is  no  extra  pressure  in  the  pulmonary  area  of 
the  circulation.  Hence  it  is  probable  that  some  other  cause  is  at  wox'k  in 
these  cases,  and  the  cause  seems  provided  by  embolism.  Just  as  an  em- 
bolus blocking  an  artery  will  cause  haemorrhage  by  reflux  from  the  veins  in 
the  brain  or  the  retina,  the  spleen  or  the  kidney,  so  it  will  cause  haemorrhage 
in  the  lungs,  when  -a  venous  thrombus  is  carried  through  the  right  chambers 
of  the  heart  to  the  pulmonary  capillaries,  or  when  a  clot  from  the  tricuspid 
or  right  sigmoid  valves  or  auricle  reaches  the  same  goal  as  an  embolus. 

If  the  blood  do  not  actually  burst  through  the  vessels,  the  engorgement 
goes  on  until  the  capillaries  are  completely  blocked  and  the  alveoli  of  the 
lungs  almost  obliterated ;  the  lung  becomes  very  dense,  hard,  and  fleshy, 
and  sinks  in  water,  the  cut  surface  being  smooth,  without  the  granular  aspect 
of  hepatisation ;  this  condition  has  been  called  "  splenization."  Sometimes, 
after  a  time  a  large  quantity  of  pigment  is  formed,  the  alveoli  are  thickened, 
and  the  lung  becomes  dark  and  granular  ;  this  later  stage  is  termed  "  brown 
induration."    If  inflammatory  products  are  thrown  out,  and  formation  of 
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connective  tissue  takes  place,  the  consolidation  which  then  arises,  combined 
with  the  granular  pigment,  produces  an  appearance  which  has  been  termed 
brown  indurated  pneumonia."  A  close  examination  discovers  the  remark- 
able changes  which  have  occurred  in  the  vessels  of  the  lun<^  from  the  lon-- 
contmued  pressure ;  sometimes  they  have  become  varicose,  and  atheroma- 
tous degeneration  of  the  branches  of  the  pulmonary  artery  is  frequently  seen 
Haemoptysis  is  a  frequent  result  of  valvular  disease,  whether  from  mere 
congestion  or  from  pulmonary  embolism. 

The  liver,  which  from  the  long-continued  engorgeiaent  becomes  much 
enlarged,  is  found  to  be  in  the  state  described  as  myristicated,"  or  like 
the  mottled  section  of  a  nutmeg.  The  arrested  flow  of  blood  in  the  hepatic 
veins  produces  congestion  of  the  portal  circulation,  as  well  as  stagnation  of 
bile  m  the  ducts ;  the  capillaries  become  choked,  fatty  degeneration  of  the 
cells  takes  place,  and  the  secretion  is  checked.  The  appearance  of  the  liver 
is  altered  in  a  most  characteristic  manner,  the  fatty  degeneration  of  the 
circumference  of  the  lobule  giving  it  a  white  border,  and  this  mingled  with 
the  red  of  the  blocked  hepatic  veins  and  the  yellow  of  the  obstructed  ducts, 
produces  the  nutmeg  appearance.  It  is  still  a  question  Avhether  production 
of  new  connective  tissue  may  also  take  place.  Several  authors  speak  of  the 
condition  going  on  to  cirrhosis,  so  that  in  course  of  time  a  structural  disease 
of  the  liver  is  produced ;  but  this  is  certainly  an  exception. 

Some  degree  of  jaundice  is  observable  in  most  cases  of  chronic  mitral 
disease,  and  when  the  hepatic  congestion  is  continued,  it  becomes  obvious. 
At  the  same  time  the  liver  is  felt  below  the  ribs ;  it  is  tender  to  the  touch, 
and  sometimes  pulsates  wdth  each  beat  of  the  right  ventricle  (p.  263). 

The  si^leen  is  found  in  cases  of  chronic  valvular  disease  to  be  hard,  dark, 
but  very  seldom  swollen ;  sometimes  it  contains  one  or  more  fibrinous 
wedges  ("  infarcts  ")  from  emboli. 

In  cases  of  ulcerative  endocarditis  it  is  much  enlarged  and  soft,  as  usual 
in  pyrexia  from  any  cause,  and  often  contains  congested  wedges  from  the 
presence  of  septic  emboli,  which  are  afterwards  found  softened  down  into 
pysemic  abscesses. 

The  Icidneys  are  large,  hyperfemic,  tough,  and- coarse-grained.  In  the 
end  the  congestion  leads  to  a  form  of  nephritis  which,  without  producing 
the  typical  form  of  the  large  white  kidney,  may  gradually  cause  shrinking, 
and  thus  simulate  the  appearance  of  the  true  cirrhotic  kidney.  Albuminuria 
with  dark  and  scanty  urine  is  the  usual,  heeinaturia  the  occasional  effect  of 
the  congestion  of  chronic  valvular  disease. 

The  stomach  is  intensely  injected,  often  with  petechial  spots  or  hcemor- 
ihagic  erosions,  and  its  surface  is  covered  with  mucus.  Dyspepsia,  flatu- 
lence, and  occasionally  htematemesis,  are  the  results. 

The  pancreas  is  indurated,  but  not  obviously  hyjiertemic  like  the  kidney 
and  the  sjjleen. 

The  litems  partakes  in  the  universal  venous  congestion,  so  that  its 
mucous  membrane  is  red  and  velvet-like ;  and  haemorrhage  sometimes  takes 
place,  as  if  from  returning  menstruation. 

Cardiac  drojjsy. — A  remarkable  effect  of  long-continued  venous  conges- 
tion is  that  it  produces  transudation  of  serum  by  mechanical  pressure  in  all 
loose  areolar  tissues  and  serous  cavities, — both  being  alike,  lymph-sacs  lined 
with  endothelium,  and  communicating  by  stomata  with  lymphatic  vessels. 
The  water,  with  the  salts  and  albumen  in  solution,  exudes  through  the  walls 
of  the  vessels  and  collects  wherever  there  are  open  spaces  to  receive  it. 
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This  is  not  a  process  of  true  exosmosis,  for  serum-albumen  is  a  colloid;  nor 
is  it  a  process  of  inflammatory  exudation,  for  there  is  no  transmigration  of 
leucocytes,  nor  is  the  transuded  fluid  coagulable.  It  is  serum,  not  either 
pus  or  coagulable  lymph.  Such  watery  exudation  or  dropsy  does  not  take 
place  in  the  liver,  spleen,  kidneys,  or  brain,  nor  even  in  the  spongy  tissue 
of  the  lungs.  By  an  exception  which  is  not  easy  to  explain  satisfactorily, 
the  result  of  the  long-continued  congestion  of  valvular  disease  in  these 
viscera  is,  as  above  described,  induration;  or,  in  some  cases,  hsemorrhage. 
The  globe  of  the  eye  is  too  completely  filled  to  admit  of  dropsy,  nor  do  we 
find  hydrocephalus  in  cardiac  cases,  nor  yet  oedema  of  the  muscles.  In  the 
brain  such  a  result  is  prevented  by  the  communication  between  the  lymph- 
spaces  of  the  brain  and  the  vertebral  canal,  in  the  muscles  by  the  lymphatic 
circulation,  which  is  here  probably  at  its  best. 

The  chief  seat,  therefore,  of  cardiac  as  of  other  forms  of  dropsy  is  in 
the  mesoblastic  cavities  lined  with  endothelium  which  form  the  areolte  of 
the  connective  tissue  under  the  skin,  and  are  expanded  into  the  great 
lymph-sacs  of  the  pleuro-peritoneal  cavity.  A  considerable  amount  of  fluid 
is  sometimes  found  on  one  side  or  other  of  the  chest.  Less  frequently  there 
is  notable  ascites,  and  in  most  cases  there  is  a  moderate  amount  of  fluid  ir 
the  pericardium.  In  the  tunica  vaginalis  the  quantity  must  be  very  small, 
ior  one  does  not  meet  with  passive  hydrocele  in  cases  of  dropsy. 

Cardiac  dropsy  is,  as  a  rule,  less  extreme  than  that  produced  by  some 
forms  of  renal  and  hepatic  disease.  Such  excessive  anasarca  as  goes  with 
the  large  white  kidney  and  the  enormous  ascites  of  cirrhosis  of  the  liver 
are  scarcely  ever  observed. 

The  mechanical  character  of  cardiac  dropsy  is  shown  by  its  strict  con- 
formity to  gravity.  The  face  is  occasionally  swollen  after  lying  down,  but 
as  a  rule  is  free  from  oedema.  The  lower  extremities  are  earliest  affected, 
then  the  peritoneum,  and  one  or  both  pleurae.  The  abdominal  walls  are 
not  oedematous  as  in  renal  dropsy,  nor  does  the  scrotum  swell.  There  is 
often  considerable  oedema  of  the  arms,  which  may  vary  from  one  side  to 
the  other  as  the  patient  lies  in  bed.  Such  oedema  of  one  arm  where  there 
IS  no  local  cause  of  pressure  on  the  axillaiy  vein  is  very  characteristic  of 
cardiac  dropsy. 

Cyanosis. — In  the  puhnonary  circulation  we  meet  with  a  remarkable 
physiological  result  of  the  enforced  stasis.  This  is  dyspnoea,  which  is  often 
the  first  sign  of  cardiac  disease.  The  air  finds  free  passage  to  the  air-vesicles 
and  pulmonary  capillaries,  but  the  blood  is  not  sent  through  them  with 
sufficient  rapidity  to  ensure  complete  aeration.  Hence  ensues,  first,  rapid 
breathing,  and  next  deep  and  laboured  respiration.  This  is  increased  on 
exertion,  like  dyspnoea  due  to  whatever  cause,  and  is  most  observable  when 
the  patient  ascends  a  hill  or  goes  upstairs.  The  form  of  dyspnoea  which 
compels  the  sufferer  to  maintain  an  upright  attitude  is  very  characteristic  of 
cardiac  disease,  so  much  so  that  decided  orthopnoea  should  always  suecrest 
•disease  of  the  heart. 

Cyanosis  as  the  result  of  dyspnoea  is  frequently  present,  but  only  to  a 
moderate  degree,  and  is  usually  masked  by  the  anfemia  and  wasting  which 
accompany  heart  disease.  It  is  very  rarely  that  we  see  the  congested 
purple  face  and  eyes  and  hands  which  are  characteristic  of  severe  capillary 
bronchitis  and  acute  laryngeal  obstruction.  When  such  marked  cyanosis 
38  present,  the  cardiac  lesion  is  almost  always  a  congenital  lesion  of  the 
nght  side. 
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Slight  blueness,  or  (as  the  French  writers  call  it)  asphyxia,  of  the  tip  of 
the  nose  and  the  lobules  of  the  ear  may,  however,  often  be  seen,  and  some- 
times of  the  chin  and  cheeks ;  that  venous  stasis  is  present  is  also  denoted 
by  the  frequent  occurrence  in  the  more  chronic  forms  of  valvular  disease  of 
clubbing  of  the  fingers  and  toes,  with  cui-ving  of  the  nails. 

Symptoms  due  to  arterial  ancemia. — The  anaemia  of  the  arterial  side  of 
the  systemic  circulation  produces  the  characteristic  pallor  of  cardiac  dis- 
ease, a  pallor  which  is  most  conspicuous  in  the  face,  and  contrasts  with 
the  venous  congestion  of  the  cheeks  and  lips.  It  is  also  seen  in  the  finger 
nails,  which  become  yellowish  instead  of  pink. 

The  brain  is  ill  supi^lied  with  blood ;  syncope  is  often  threatened,  and 
sometimes  proves  fatal. 

Other  symptoms. — The  patient  suffering  from  heart  disease,  beside 
breathlessness,  palpitation,  flatulence,  and  dyspepsia,  suffers  greatly  from 
disturbed  and  sleepless  nights.  As  soon  as  he  falls  off,  he  starts  up  in  fear 
of  suffocation.  The  best  position  for  the  patient  is  the  dorsal  one  with  the 
head  and  shoulders  raised,  but  this  posture  is  unaccustomed,  and  therefore 
uncomfortable.  A  quiet  regular  circulation  through  the  brain  is  necessary 
to  cause  sleep,  but  this  is  often  impossible  when  a  heart  is  beating  too  fre- 
quently and  with  various  degrees  of  force.  Moreover,  the  respiratory  func- 
tion of  the  bulb  is  blunted ;  for  although  it  is  said  that  the  spinal  system 
never  sleeps,  the  statement  is  true  only  in  a  sense ;  during  ordinary  sleep 
the  deep,  slow  breathing  certainly  indicates  a  change  in  the  respiratoiy 
process.  In  disease  of  the  heart  a  similar  change,  probably  due  to  an 
altered  vascular  state  of  the  centre  of  the  vagus  in  the  bulb,  again  and  again 
produces  suffocative  symptoms  and  awakens  the  patient.  The  peculiar  form 
of  respiration  described  by  Cheyne  and  Stokes  is  often  present  (cf.  supra,. 
vol.  i,  p.  1043). 

The  cardiac  dyspnoea  is  further  aggravated  by  congestion  of  the  lungs ; 
the  patient  coughs  and  begins  to  expectorate  mucus  tinged  with  blood,  or 
sometimes  enough  to  be  called  hcemoptysis.  Dr  L.  E.  Shaw,  then  Medical 
Registrar  at  Guy's  Hospital,  found,  from  an  analysis  made  for  the  second 
edition  of  this  work,  of  262  adequately  reported  cases  of  valvular  disease, 
that  haemoptysis  was  most  frequent  in  those  of  mitral  stenosis ;  much  less 
so  in  those  of  aortic  regurgitation,  with  or  without  obstruction ;  and  least 
frequent  in  those  of  uncomplicated  mitral  regurgitation.  Haemoptysis 
occurred  in  29  per  cent,  of  the  whole  number  of  cases ;  in  45  per  cent,  of 
those  with  mitral  stenosis,  and  in  less  than  20  per  cent,  of  those  without 
it.  Or,  put  another  way,  of  the  total  number  of  cases  of  haemoptysis  (76 
out  of  the  262)  45,  or  more  than  59  per  cent.,  were  cases  of  mitral  stenosis. 

It  is  a  remarkable  fact  that  while  there  is  often  evidence  of  local  pneu- 
monia (with  pleurisy  if  it  be  near  to  the  surface  of  the  lung)  round  a  patch 
of  haemorrhage,  both  at  the  bedside  and  in  the  deadhouse,  it  is  very  rare 
for  the  inflammation  to  spread  and  affect  a  whole  lobe.  Still  more  impor- 
tant is  the  fact  that  rupture  of  a  vessel  with  haemoptysis  in  the  course  of 
valvular  disease  is  never  followed  by  phthisis. 

While  bronchitis  with  occasional  haemorrhage  is  going  on,  we  often  find 
some  dulness  on  percussion  at  the  base  of  one  or  both  lungs ;  as  a  rule,  it  is 
the  lower  lobe  of  the  right  lung  which  first  becomes  airless,  of  which  no 
satisfactory  explanation  has  yet  been  given.  At  this  time  the  lung  is  in  the 
condition  above  described  as  "  splenization,"  and  if  blood  has  been  expec- 
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torated  there  is  probably  effusion  of  blood  in  its  tissue — so-called  pulmonary- 
apoplexy.    But  dulness  at  the  base  may  depend  on  pleural  effusion. 

Hsematemesis  is  a  much  less  frequent  symptom  of  valvular  disease,  and 
is  seldom  large  in  amount.  The  blood  vomited  is  dark,  venous,  and  more 
or  less  discoloured;  sometimes  digested,  so  as  to  resemble  brown  coffee- 
o^-ounds. 


a 


The  physical  signs  of  valvular  disease. — Palpation  and  percussion  deter- 
mine the  size  of  the  heart  and  the  probable  condition  of  its  several  cavities, 
and  this  furnishes  us,  as  we  have  seen  in  the  last  chapter,  with  the  best 
evidence  we  possess  of  their  dilatation  or  hypertrophy.  Dilatation  and 
hypertrophy  are  most  frequently  the  results  of  valvular  lesion,  and  therefore 
aid  in  its  diagnosis ;  but  the  direct  evidence  of  the  presence  and  nature  of 
the  affection  of  a  valve  depends  upon  auscultation. 

Immediate  auscultation  is  occasionally  practised,  and  is  as  accurate, 
though  less  convenient,  than  other  methods.  The  wooden  stethoscope  is 
most  useful  for  listening  through  the  clothing ;  but  for  critical  observations 
it  is  desirable  to  employ  the  double  as  well  as  the  single  stethoscope, 
resting  it  upon  the  uncovered  cardiac  region,  and  taking  care  that  it  is  not 
in  contact  with  the  patient's  dress.  It  is  also  important,  particularly  in  the 
case  of  mitral  murmurs,  to  listen  while  the  patient  is  lying  down,  as  well 
as  standing,  and  at  rest,  as  well  as  after  walking  about  the  room. 

The  point  of  impulse  is  first  ascertained  by  inspection,  the  patient  lying 
on  his  back,  or  standing  erect,  or  sitting  up  in  bed  and  stooping  somewhat 
forward.  We  then  listen  at  that  spot  for  the  first  sound,  next  at  the 
junction  of  the  third  left  costal  cartilage  with  the  sternum  for  the  second 
sound,  and  aftei-wards  trace  any  abnormal  sound  from  the  apex  to  the 
axilla  and  the  back,  or  inwards  to  the  ensiform  cartilage,  and  from  the 
base  upwards  towards  each  clavicle  or  down  the  sternum  to  the  ensiform 
process. 

The  sounds  of  the  heart  may  be  modified  in  many  ways,  without  there 
being  what  is  technically  called  a  murmur  (bruit  anormal). 

(1)  They  may  be  faint  or  absent,  due  sometimes  to  the  feeble  action 
of  the  ventricle,  sometimes  to  displacement  of  the  heart,  so  that  its  sounds 
are  not  to  be  heard  in  a  normal  situation  ;  sometimes  to  pericardial  effusion 
or  emphysema,  bringing  an  ill-conducting  medium  between  the  organ  and 
the  ear.  But  often  the  cardiac  sounds  are  feebly  heard  when  the  chest  is 
perfectly  healthy,  owing  to  the  thickness  of  its  walls  from  great  muscular 
development,  or  from  subcutaneous  fat. 

The  first  sound  of  the  heart  is  frequently  deficient  in  loudness  in  cases 
of  hypertrophy  of  the  left  ventricle ;  at  the  same  time  it  is  often  prolonged 
and  indistinct,  so  that  it  becomes  impossible  to  say  whether  a  "  faint  mur- 
mur," an  "impure,"  or  a  "prolonged"  first  sound,  or  a  "  murmurish " 
sound,  is  the  most  appropriate  description.  A  change  in  the  opposite  direc- 
tion, to  a  higher,  shorter,  and  clearer,  e.  more  musical  character,  makes  the 
first  sound  resemble  the  second,  and  is  often  observed  in  cases  of  cardiac 
dilatation. 

(2)  Increased  loudness  of  the  sounds,  particularly  the  first  sound,  with- 
out other  change,  seldom  points  to  organic  disease.  It  is  the  result  of 
violent  action  of  the  heart,  and  is  constantly  observed  with  the  palpitation 
due  to  great  exertion  and  temporary  dyspnoea,  or  to  that  of  mental  excite- 
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ment.    When  this  sign  is  present,  the  patient  should  be  allowed  to  sit  quiet 
or  lie  down  for  a  few  minutes  before  proceeding  with  auscultation. 

The  second  sound  is  increased  in  loudness,  and  acquires  a  sharp,  ring- 
ing, ahnost  metallic  character  when  the  tension  of  the  pulmonary  or  aortic 
cusps  is  much  increased.  This  loud  second  sound  ("  accentuated,"  as  it  is 
■called)  is  due  either  to  high  blood-pressure  in  the  aorta  compared  with  the 
left  ventricle,  or  to  the  same  high  tension  in  the  pulmonary  artery  com- 
pared ^vith  the  right  ventricle.  Accordingly  it  is  met  with  in  chronic 
Bright's  disease  with  high  arterial  tension,  in  mitral  disease  with  low  intra- 
ventricular tension,  and  in  obstruction  in  the  capillaries  of  the  lung  with 
increased  tension  in  the  pulmonary  artery. 

(3)  If  the  pressure  of  blood  in  the  two  great  vessels  of  exit  from  the 
heart  is  very  different  in  degree,  the  pulmonary  valves  may  close  before  or 
after  those  of  the  aorta,  and  thus  the  second  sound  becomes  reduplicated. 
This  is  not  nearly  so  common  a  thing  as  inexperienced  auscultators  suppose. 
The  tendency  is  to  call  a  healthy  second  sound  "  accentuated,"  and  a  loud, 
ringing  one  reduplicated ;  just  as  a  timid  auscultator  will  always  find  the 
first  sound  not  quite  clear  at  the  apex,  and  the  respiratory  murmvu-  some- 
what harsh. 

Reduplication  of  the  first  sound  at  the  apex  undoubtedly  occurs,  but  in 
a  well-marked  and  unmistakable  form  is  decidedly  rare.  Apparently  it  is 
often  confounded  with  a  prolonged  first  sound,  or  with  the  first  sound  and  a 
short  presystolic  murmur.  There  are  considerable  difficulties  in  explaining 
it  by  asynchronism  in  the  contraction  of  the  right  and  left  ventricle ;  but 
the  experimental  results  of  the  late  Professor  Roy,  of  Cambridge,  and  Prof. 
Adami,  of  Montreal,  show  that  this  is  no  impossibility.  Clinically  its  most 
important  significance  is  as  a  sign  of  mitral  stenosis. 

Intermission  and  irregularity  of  the  cardiac  sounds  have  been  already 
discussed  in  connection  with  the  pulse  (supra,  pp.  173-5). 

Cardiac  murmurs* — ^We  now  pass  to  the  murmurs,  bruits  or  abnormal 
sounds  which  are  added  to  the  first  and  second  sounds.  Sometimes  they 
replace  them  entirely ;  sometimes  one  can  more  or  less  perfectly  succeed  in 
distinguishing  the  normal  sound  from  the  murmur  which  accompanies, 
precedes,  or  follows  it. 

The  recognition  of  these  murmurs  was  among  the  firstfruits  of  Laennec's 
discovery.  He  was  naturally  much  struck  by  their  occasional  loudness  and 
curious  varieties  of  quality,  and  carefully  described  several  of  these  varieties 
"by  comparing  them  to  well-known  noises.  The  commonest  and  most  cha- 
racteristic is  the  bellows  murmur  or  bruit  de  souffle,^  which  exactly  answers 
to  the  description  of  a  continuous  blowing  sound,  and  is  not  unlike  some 
forms  of  bronchial  or  amphoric  breathing.  Another  frequent  murmur  has  a 
higher  pitch  and  more  musical  quality ;  it  was  named  by  Laennec  the  bruit 
■d'oboe  ;  and  sometimes  closely  resembles  a  sibilant  rhonchus.  A  harsh,  grat- 
ing, interrupted  murmur  he  compared  to  the  noise  made  by  a  coarse  file 
scraping  wood,  and  named  bruit  de  rape.    Another  quality  was  aptly  desig- 

*  Fr  Bruits  anoi-mals.  — Germ.  Herzgerausclie.  It  should  be  remembered  that  the 
French  term  bruii  is  applied  to  the  natural  sounds  of  the  heart ;  so  that  what  is  called  a 
■"murmur"  in  Encrlish  is  always  distinguished  in  French  as  a  bruit  anormale  in  general,  or 
as  a  hruit  de  souffle,  hruit  de  rdpe,  bruit  d'oboe,  etc.,  in  particular.       ^    ,.  ,        .    ,  , 

+  Bruit  de  souffle  \s  WtevnWy  Si  "blowing  murmur;"  the  ordinary  English  equivalent, 
<'  bellows  murmur,"  is  a  translation  of  the  French  bruit  de  souffiet,  a  phrase  used  by  Laennec, 
and  stated  by  Littre  to  be  identical  in  meaning  with  the  former. 
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nated  by  the  term  hruit  de  scie,  or  sawing  murmur.  This  is  usually  to-and- 
fro  or  see-saw  in  rhythm,  and  is  not  at  all  unlike  high-pitched  and  clear, 
tubular  "  in  and  out  "  respiration. 

These  comparisons,  and  many  others  which  might  be  used,  are  chiefly  of 
use  for  identifying  a  particular  murmur.  They  tell  us  nothing  or  almost 
nothing  with  respect  to  the  condition  of  the  valves. 

Nor  is  the  loudness  of  a  cardiac  murmur  of  great  importance ;  if  dis- 
tinctly heard,  however  faint,  the  message  it  conveys  is  the  same  as  if  it  were 
loud,  and  sometimes  an  extremely  loud  murmur  may  be  of  little  practical 
importance.  A  murmur  may  become  faint  or  even  disappear  when  the 
heart's  pulsations  are  feeble,  as  in  syncope;  or  may  only  become  audible 
when  its  beats  are  rendered  quicker  and  more  forcible  by  movement  or  by 
excitement. 

We  must,  moreover,  remember  that,  in  the  healthy  heart  when  palpitat- 
ing from  mental  excitement,  or  when  working  under  stress — as  when  a 
healthy  young  man  runs  a  race,  or  a  stout  and  elderly  man  goes  too  quickly 
up  a  staircase — a  murmur  may  be  developed  which  disappears  after  a  short' 
repose.  It  is  only  by  repeated  examination,  and  by  the  help  of  the  pulse 
and  other  symptoms,  that  it  is  possible  to  decide  between  the  diseased  heart 
which  under  favourable  conditions  is  without  a  bruit,  and  the  healthy  heart 
which,  when  overtaxed,  produces  one. 

The  length  of  the  murmur  is  also  of  no  great  moment;  but  length 
renders  it  much  more  easy  to  be  certain  of,  for  a  very  short  bruit  may  turn 
out  to  be  a  prolonged  first  or  a  reduplicated  second  sound. 

The  really  important  points  to  be  observed  concerning  a  cardiac  murmur, 
as  Skoda  seems  to  have  first  definitely  taught,  are  two — its  locality,  and  its 
rhythm. 

Locality. — It  does  not  appear  to  be  correct  to  say  that  any  sound  pro- 
duced in  the  heart  is  "  propagated  in  the  direction  of  the  blood-stream," 
for  sonorous  vibrations  do  not  necessarily  travel  in  the  direction  of  the 
current  of  translation.  Both  direct  and  regurgitant  murmurs  are  produced, 
not  at  the  narrow  passage,  but  beyond  it,  where  the  "  fluid  vein  "  is  formed. 
Accordingly,  a  direct  mitral  bruit,  having  its  origin  in  the  left  ventricle,  is 
propagated  to  the  chest  wall,  at  the  spot  where  the  apex  of  the  ventricle 
touches  it ;  a  regurgitant  mitral  bruit,  being  formed  in  the  left  auricle,  is 
conducted  by  the  auriculo-ventricular  continuity  to  the  apex,  and,  by  the 
excellent  conducting  power  of  the  ribs,  along  the  axilla  to  the  scapula.  A 
direct  or  obstructive  aortic  (sigmoid)  murmur,  originating  in  the  first  seg- 
ment of  the  aorta,  is  conducted  by  its  walls  to  the  part  of  the  chest-wall 
nearest  to  it,  and  upwards  towards  the  right  clavicle ;  and  a  regurgitant 
aortic  bruit,  being  formed  just  within  the  sigmoid  valves,  is  usually  best 
heard  where  the  sounding-board  formed  by  the  sternum  receives  and  con- 
ducts it.  A  direct  pulmonary  murmur,  being  formed  in  the  pulmonary 
artery,  is  conducted,  not  by  the  stream  of  blood,  but  by  the  solid  walls  of 
that  vessel,  in  the  direction  in  which  it  passes,  upwards  and  to  the  left.  A 
regurgitant  tricuspid  murmur  is  not  favourably  situated  for  conduction, 
being  in  the  right  auricle,  and  is  best  heard  either  immediately  over  its 
place  of  origin  or  where  the  left  auricular  appendix  comes  in  contact  with 
the  chest-wall,  or  along  the  sternum  which  transmits  it  downwards  and  to 
the  left. 

However  explained  by  such  physical  conditions,  we  find  as  a  clinical 
fact  the  following  localisation  of  murmurs.    Those  produced  at  the  mitral 
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valve  are  not  transmitted  directly  to  the  surface  of  the  chest  unless  they 
are  unusually  loud.  The  great  depth  at  which  this  orifice  lies  explains  the 
fact.  They  are  conducted  by  the  solid  and  uniform  walls  of  the  left  ven- 
tricle to  the  point  at  which  it  is  pressed  against  the  chest  wall  in  the 
systole.  They  are  therefore  apex-murmurs.  Possibly  owing  to  the  con- 
ducting power  of  the  fifth  rib  they  are  usually  audible  in  the  axilla  and 
frequently  along  the  wall  of  the  chest  as  far  as  the  angle  of  the  left  scapula. 
Only  exceptionally  can  a  mitral  murmur  be  heard  at  the  base  of  the  heart 
or  to  the  right  of  the  sternum. 

This  applies  to  the  most  frequent  of  organic  murmurs,  that  of  mitral 
regurgitation.  A  temporary  {i.  e.  in  most  cases  a  functional)  apical  systolic 
bruit  is  more  confined  to  the  place  of  cardiac  impulse,  it  can  seldom  be 
followed  into  the  axilla,  and  is  never  heard  at  the  angle  of  the  scapula. 

The  murmiir  of  mitral  obstruction  is  as  a  rule  only  audible  at  the  apex- 
beat,  and  a  little  to  the  right  of  it  towards  the  sternum. 

Murmurs  produced  at  the  aortic  orifice  are  audible  directly  over  their 
seat  of  origin  at  the  upper  border  of  the  third  right  costal  cartilage  at  its 
junction  with  the  sternum.  If  produced  in  the  aorta  by  narrowing  of  its 
orifice,  they  are  conducted  by  its  walls  to  the  chest  wall  in  the  second  and 
first  right  intercostal  spaces,  *.  e.  Upward  and  to  the  right  from  the  base  of 
the  heart  to  the  right  clavicle.  If  produced  in  the  left  ventricle  by  leaking 
of  the  sigmoid  valves,  they  are  sometimes  confined  to  the  "  aortic  carti- 
lage "  and  the  third  space  immediately  below  it,  but  sometimes  are  con- 
ducted by  the  walls  of  the  left  ventricle  to  the  apex,  and  more  frequently 
down  the  sternum  as  far  as  the  ensiform  cartilasre. 

The  far  less  frequent  murmurs  connected  with  the  right  side  of  the 
heart  are  localised  as  follows.  One  produced  at  the  tricuspid  orifice  is 
audible  over  the  sternum  between  the  right  and  left  fourth  costal  cartilages, 
and  from  that  point  downward  to  the  ensiform  cartilage  and  immediately 
neighbouring  parts  of  the  thorax.  If  audible,  as  it  often  is,  to  the  left  of 
the  sternum,  it  does  not  reach  so  far  as  the  point  of  impulse,  where  a  mitral 
bruit  is  loudest. 

A  direct  or  obstructive  murmur  produced  at  the  orifice  of  the  pul- 
monary artery  is  audible  at  the  junction  of  the  third  left  costal  cartilage 
with  the  sternum  and  in  the  second  left  intercostal  space ;  it  is  carried  up- 
wards and  to  the  left  by  the  wall  of  the  chest,  so  as  to  be  audible  in  the 
second  and  first  intercostal  spaces.  A  very  rare  bruit,  produced  in  the 
right  ventricle  by  incompetence  of  the  sigmoid  valve,  may  be  conducted  a 
short  distance  down  the  sternum. 

Time. — The  rhythm  of  a  cardiac  murmur  determines  its  connection  with 
the  contraction  or  dilatation  of  one  of  the  chambers  of  the  heart.  There 
are  two  somewhat  different  systems  of  nomenclature,  of  which  we  will  first 
state  the  older  and  then  the  more  modern,  leaving  our  readers  to  adopt 
which  is  thought  preferable. 

(1)  A  systolic  murmur  is  one  which  coincides  with  the  impulse  and  the 
first  sound — that  is  to  say,  it  accompanies  the  systole  of  the  left  and  right 
ventricles.  It  often  extends  beyond  the  period  of  the  normal  first  sound 
into  the  interval  between  it  and  the  second,  but  it  always  begins  at  the 
moment  of  impulse. 

A  diastolic  murmur  is  one  which  coincides  with  the  second  sound,  the 
closure  of  the  aortic  and  pulmonary  valves,  and  the  dilatation  of  the  two 
ventricles.    If  it  occurs  after  the  second  sound  and  separated  from  it  by  an 
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appreciable  interval,  although  it  still  falls  within  the  period  of  ventricular 
diastole  which  occupies  the  cardiac  interval,  yet  it  is  for  convenience  named 
not  diastolic,  but  post-diastolic— that  is,  occurring  subsequently  to  the  dias- 
tolic or  second  sound. 

Lastly,  if  a  murmur  beginning  in  the  cardiac  interval  is  not  separated 
from  the  first  as  well  as  from  the  second  sound,  but  runs  on  until  it  meets 
the  former,  it  is  named  a  presystolic  murmur. 

This  is  the  nomenclature  formerly  in  general  use  and,  as  the  writer 
•believes,  free  from  ambiguity  and  as  minute  as  facts  allow. 

The  only  means  we  have  of  deciding  the  place  of  murmurs  (or  of  tactile 
thrills)  in  the  cardiac  cycle  is  to  refer  them  to  the  two  ascertainable  events  : 
the  closure  of  the  auricular  ventricular  valves,  marked  by  the  first  sound 
«,nd  the  impulse;  and  the  closure  of  the  sigmoid  valves,  marked  by  the 
second  sound.  Systolic  meant  coincident  with,  presystolic  immediately  pre- 
ceding, and  post-systolic  immediately  following  the  first  or  systolic  sound ; 
and  Sastolic,  post-diastolic,  and  prediastolic  had  a  similar  meaning  with 
regard  to  the  diastolic  or  second  sound. 

(2)  Of  late  years  it  has  become  the  practice  to  use  the  terms  systolic  and 
•diastolic  in  a  diflEerent,  more  physiological  and  etymological,  less  technical 
and  less  certain  sense  :  to  term  a  "  systolic  "  murmur  any  abnormal  sound 
■occurring  during  the  systole  of  the  two  ventricles,  and  to.  give  the  title 
"  diastolic  "  to  any  murmur  heard  during  the  diastole  of  the  ventricles. 
The  objections  to  this  nomenclature  are  as  follows.  Confining  the  term 
.systolic  to  ventricular  systole  is  after  all  a  conventional  though  convenient 
limitation.  Again,  "diastole"  includes  two  different  successive  events: 
the  elastic  expansion  of  the  ventricle  after  the  muscular  contraction  is  oyer, 
a,nd  its  passive  continuance  in  an  expanded  state  until  the  next  cycle  begins. 
Thirdly,  we  have  no  means  of  fixing  the  duration  of  the  systole  and  diastole 
of  the  ventricles,  nor  of  successive  points  of  time  in  each,  whereas  we  can 
absolutely  refer  murmurs  to  the  first  and  second  sounds,  to  the  "  interval " 
between  them,  or  to  the  "  pause  "  before  the  next  cardiac  cycle  begins. 

However,  the  nomenclature  now  more  prevalent  is  to  call  any  murmur 
coinciding  with  or  immediately  following  the  first  sound  "  systolic,"  a 
murmm-  coincident  with  or  immediately  following  the  second  sound  early 
diastolic,  one  separated  by  an  interval  from  the  second  sound  and  ceasing 
before  the  end  of  the  "  psMse"  mid-diastolic,  and  one  beginning  before  the 
end  of  ventricular  systole  and  running  on  to  the  first  sound  late  diastolic,  a 
term  which  therefore  replaces  and  is  synonymous  with  the  original  and 
more  distinctive  word  "  presystolic." 

Tactile  thrill. — The  sonorous  vibrations  which  are  perceived  by  the  ear 
•are,  when  very  loud,  accompanied  by  a  palpable  vibration  or  tactile  fre- 
mitus, just  as  we  found  that  loud  sonorous  rhonchi  can  be  felt  as  well  as 
heard.  This  tactile  vibration  or  cardiac  thrill  when  well  marked  is  ex- 
tvemely  easy  of  detection,  and  gives  a  sensation  to  the  hand  which  Laennec 
aptly  compared  to  the  tactile  vocal  fremitus  which  is  felt  when  one  lays 
•one's  hand  upon  the  chest  of  a  purring  cat  {fremissement  cataire). 

A  tactile  thrill,  like  an  audible  vibration,  may  be  confined  to  the  apex 
■or  base  of  the  heart,  and  it  may  coincide  with  the  systole,  or  with  the 
■diastole.  It  most  frequently  accompanies  an  apical  and  presystolic  bruit, 
and  often  an  aortic  or  aneurysmal  bruit,  but  it  may  be  felt  along  with  any 
murmur ;  in  fact,  the  tactile  thrill  and  the  audible  sound  are  both  alike. 
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the  impression  on  the  senses  of  touch  and  hearing  of  the  same  physical 
vibrations  of  the  chest  walls.  pnysicaL. 

thP  ^'^'"rm.«-..-Laennec's  notion  was  that  when  one  of 

the  natural  orifices  was  narrowed,  the  blood  rustled  in  passing  through  and 

^^ould  be  the  noise.    But  comparisons  taken  from  water  running  in  contact 

fiied  T^es'        7'''  ^""^^^      ^^^"^^^  -  and'compleJdy 

filled  tubes.    It  does  not  appear  experimentally  that  roughness  of  urface 

pioduces  audib  e  vibrations,  nor  do  we  find  clinically  that  roughening  of  the- 
Iming  of  an  artery  can  be  detected  by  the  ear.    Auditory  vibrationf  in  he 
vascular  system  are  now  believed  to  depend  exclusively  upon  the  formation 
of  a  veme  fluide-th^t  is  to  say,  a  narrow  stream  of  liquid  passing  through 
an  orifice  or  relatively  smaller  channel  into  a  more  spacious  one     It  can 
be  imitated  by  filling  a  glass  tube  with  water,  and  then  injectin-  coloured 
liquid  mto  It  through  a  narrower  tube  or  a  constricted  portion  °The  thin 
-  coloured  stream  passes  into  the  wider  space  at  first  without  mixing,  then 
turns  round  and  forms  currents  which  eddy  backwards  upon  the  wails  of 
tlie  larger  tube  and  set  up  in  these  walls  vibrations  which,  if  ample  enough 
may  be  heard  by  the  ear  and  felt  by  the  finger.    Accordingly  every  cardiac 
or  vascular  murmur  may  be  probably  referred  to  the  same  physical  cause 

The  production  of  a  vei?ie  fluide  in  pipes  containing  air  or  water,  and  the- 
audible  vibrations  which  result,  is  a  well-established  fact  in  physics;  but 
the  merit  of  applying  it  to  explain  cardiac  murmurs,  in  opposition  to  the 
theory  of  Laennec  and  his  successors,  belongs  to  the  late  Sir  Dominic 
Lorrigan  of  Dublin,  who,  writing  in  1829,  says,  "  When  an  artery  is  pressed 
upon,  the  motion  of  the  blood  in  the  artery  immediately  beyond  the  con- 
stricted part  is  no  longer  as  before.  A  small  stream  is  now  rushing  from  a 
narrow  orifice  into  a  wider  tube,  and  continuing  its  way  through  the  sur- 
rounding fluid.  The  rushing  of  the  fluid  is  combined  with  a  trembling  of 
the  artery,  and  the  sensation  to  the  sense  of  hearing  is  the  bruit  de  souffle:' 
The  conditions  for  the  production  of  a  fluid  vein  are  demonstrable  in. 
almost  every  case  of  valvular  disease  accompanied  with  a  murmur.  If  one 
of  the  cardiac  orifices  is  contracted,  the  blood  is  forced  through  it  into  a 
wider  space  beyond ;  if  one  of  the  valves  is  rendered  ineflicient,  the  blood, 
rushes  through  the  aperture,  under  the  pressure  which  closes  the  valve,  into 
the  space  which  it  last  quitted.  In  cases  of  dilatation  of  the  right  or  left 
ventricle,  the  valves,  although  perfect,  no  longer  suffice  to  close  the  enlarged 
orifice ;  leaking  occurs,  with  the  formation  of  a  fluid  vein,  and  a  murmur  is 
again  the  result. 

It  is,  however,  necessary  in  order  that  a  veine  fluide  may  be  audible  for 
the  blood  (like  any  other  fluid)  to  be  driven  through  a  narrow  into  a  wider 
space  at  a  certain  degree  of  velocity ;  otherwise,  the  mass  being  the  same, 
the  momentum  of  the  vibrations  excited  will  not  be  enough  to  reach  the  ear 
or  the  hand.  Accordingly  we  find  that  the  loudest  sounds  are  those  pro- 
duced by  a  hypertrophied  ventricle. 

A  direct  sigmoid  and  a  regurgitant  mitral  murmur  are  both  the  result 
of  the  contraction  of  the  left  ventricle.  A  diastolic  sigmoid  murmur  is 
produced  by  the  powerful  elastic  recoil  of  the  distended  aorta.  A  pre- 
systolic murmur  is  due  to  the  contraction  of  a  hypertrophied  left  auricle. 

The  chief  difficulties  in  the  j^ractical  application  of  this  theory  are  as 
follows.  In  some  cases  of  tricuspid  regurgitation  due  to  emphysema, 
we  do  not  hear  the  systolic  murmur  we  should  expect ;  while  a  murmur  is 
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sometimes  audible  at  the  apex  in  cases  of  hypertrophy  from  Bright's  disease 
when  there  is  no  evidence  of  regurgitation.  Moreover,  murmurs  heard  in 
the  great  vessels  are  not  easily  brought  under  the  same  hypothesis  of  a 
fluid  vein.  The  ordinary  systolic  basic  bruit  audible  in  the  region  of  the 
pulmonaiy  artery  in  cases  of  marked  anaemia  is  certainly  independent  of 
contraction  of  the  orifice  or  lesion  of  the  sigmoid  valve;  and  it  is  rather 
assumed  than  proved  that,  the  trunk  of  the  artery  being  temporarily  dilated, 
the  orifice  which  leads  to  it  becomes  relatively  narrower,  and  therefore 
capable  of  producing  a  fluid  vein.  The  well-known  hruit  de  (Liable  in  the 
internal  jugular  vein  must  be  exjilained  by  temporary  dilatation  of  part  of 
the  vessel  and  relative  narrowness  of  the  part  behind.  The  arterial 
murmurs  Avhich  the  stethoscope  detects  in  anaemic  patients  probably  depend 
upon  compression  of  the  vessel  by  the  instrument,  causing  a  constriction 
and  a  temporary  fluid  vein  at  that  point. 

The  systolic  murmur  audible  over  an  aneurysm  or  in  the  placenta  of  a 
pregnant  uterus  may  be  referred  to  the  same  cause  without  straining  the 
anatomical  facts.  The  difficulty  is  rather  to  explain  why  a  murmur  is  so 
often  absent  in  cases  of  aneurysm  than  to  explain  its  presence  as  the  result 
of  a  fluid  vein. 

No  other  theory  of  cardiac  and  vascular  murmurs  is  supported  by  physi- 
cal  facts,  or  is  nearly  so  applicable  to  clinical  experience  ;  but  it  must  be 
confessed  that  we  sometimes  meet  with  difficulties  in  its  application.  It  is 
possible  that  though  roughness  of  the  lining  surface  of  a  vessel  is  incapable 
of  producing  sonorous  vibrations,  it  may  reinforce  those  produced  by  a  fluid 
vein ;  and  we  still  seem  to  need  some  further  physical  explanation  of  the 
undoubted  fact  that  in  cases  of  anaemia  murmurs  are  readily  produced  and 
are  unusually  loud. 

In  any  case  it  appears  to  be  certain  that  the  vibrations  which  reach  our 
ear  are  those  of  the  walls  of  the  vessel,  and  not  those  of  the  contained 
blood ;  that  they  start,  not  at  the  seat  of  obstruction  or  of  leakage,  but  in 
the  cavity  immediately  beyond  ;  and  that  they  are  transmitted  not  by  the 
stream  of  blood,  and  certainly  not  in  the  direction  in  which  it  flows  more 
than  in  the  opposite  direction,  but  by  the  wall  of  the  vessel  or  the  chamber 
of  the  heart,  which  is  thrown  into  vibration. 

Having  thus  described  the  general  pathology,  symptoms,  and  physical 
signs  of  valvular  disease,  we  will  now  notice  the  peculiar  clinical  symptoms, 
which  belong  to  each  lesion. 

1.  Aortic  (sigmoid)  stenosis  with  obstruction. — This  as  an  uncomplicated 
lesion  is  one  of  the  most  rare.  It  is  most  often  met  with  along  with  siff- 
moid  incompetence.  It  may  occur  under  two  conditions :  as  a  result  of 
rheumatic  fever  in  youth,  when,  if  not  complicated  by  regurgitation,  it  is 
probably  most  often  recovered  from ;  and  secondly,  as  a  result  of  atheroma 
of  the  sigmoid  valves  in  later  life,  when  its  import  is  grave.  The  origin  of 
the  chronic  arteritis  is  in  most  cases  the  wear  and  tear  of  time  and  of 
laborious  employment,  particularly  with  the  arms ;  but  in  younger  patients. 
— adults  between  twenty-five  and  forty-five — it  is  occasionally  of  syphilitic 
origin.    (See  '  Path.  Trans.,'  vol.  xlvii,  p.  26.) 

The  physical  sign  of  narrowing  of  the  sigmoid  orifice  is  a  systolic  basal 
murmur  propagated  towards  the  right  clavicle,  sometimes  accompanied  by  a. 
tactile  thrill. 
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The  pulse  is  small,  and,  by  an  exception  to  most  cases  of  valvular 
disease,  slow  :  e.  it  is  so  in  most  cases,  but  the  writer  is  inclined  to  ascribe 
the  slow  pulse,  not  to  the  aortic  stenosis,  since  he  has  never  found  it 
in  cases  of  the  same  stenosis  from  rheumatic  endocarditis  in  chil- 
dren or  young  adults,  but  rather  to  the  atheromatous  inelastic  state  of  the 
aorta ;  indeed  a  slow  pulse  may  often  be  found  in  old  men  with  atheroma, 
but  no  obstructive  murmur.  In  some  cases  the  pulse  is  anacrotic,  and  in 
others  trigeminal,  but  neither  is  characteristic.  The  left  ventricle  is  usually 
somewhat  hypertrophied,  but  is  not  apt  to  dilate. 

The  general  symptoms  are  not  severe,  but  sudden  and  fatal  syncope  some- 
times occurs ;  *  and  atheroma  constricting  the  aortic  orifice  is  one  of  the 
lesions  found  in  fatal  cases  of  angina  pectoris,  probably  from  atheroma 
narrowing  the  orifice  of  the  coronary  arteries.  The  difficulty  of  diagnosis  is 
between  structural  disease  and  anaemia  as  a  cause  of  a  basal  systolic  murmur. 

2.  Aortic  {sigmoid)  incompetence  with  regurgitation. — This  also  occurs 
in  two  conditions :  as  a  result  of  rheumatism  in  young  adults,  and  as  a 
result  of  atheroma  in  elderly  people.  It  is  rare  in  children,  and  much  less 
common  in  women  than  in  men.  As  with  other  cases  of  valvular  disease, 
the  origin  of  the  lesion  is  most  often  due  to  rheumatic  endocarditis  or  to 
atheromatous  arteritis ;  and,  as  with  sigmoid  stenosis,  the  latter  is  the  more 
frequent  and  the  more  serious.  In  some  cases  the  arteritis  is  of  syphilitic 
origin  (see  Dr  Mott's  article  in  the  sixth  volume  of  '  Allbutt's  System,' 
p.  303),  in  others  it  is  due  to  wear  and  tear,  to  gout,  alcohol,  lead,  and  the 
chronic  Bright's  disease  they  lead  to;  and  occasionally  the  valvular  lesion 
is  due  to  sudden  strain,  raising  the  aortic  blood-pressure  and  rupturing  an 
already  diseased  valve.  Whether  rheumatic  or  atheromatous,  it  is  com- 
monly associated  with  aortic  obstruction,  and  in  the  latter  case  with 
dilatation,  or  fusiform  aneuiysm  of  the  aortic  arch.  It  is,  however,  often 
met  with  alone.  ^ 

Although  the  signs  just  mentioned  denote  incompetency  of  the  aortic 
valves,  it  does  not  follow  that  they  are  themselves  diseased,  for  their  want 
of  closure  may  arise  from  dilatation  of  the  ascending  aorta  at  its  root.  A 
yielding  of  the  sinuses  of  Valsalva  just  above  the  aortic  valves  has  been 
proved  to  interfere  with  their  perfect  action.  See  Dr  Pitt's  jDaper  ('  Path. 
Trans.,'  1898,  and  '  Brit.  Med.  Journ.,'  vol.  i,  p.  369). 

The  physical  sign  is  a  basal  diastolic  bruit  replacing  and  continuing  the 
second  sound,  often  very  audible  at  the  ensiform  cartilage,  and  occasionally 
at  the  apex.f  It  is  sometimes  musical  (bruit  d'ohoe),  but  more  often  sawing 
in  character  (bruit  de  scie),  and  is  one  of  the  very  long  and  extremely  loud 
murmurs.  This  aortic  regurgitant  murmur  is  the  one  which  may  occasion- 
nlly  be  heard  without  a  stethoscope  by  the  ear  at  a  distance  from  the 
patient's  chest. 

*  Sir  R.  D.  Powell  has  recorded  a  striking  case  of  sudden  death  from  this  lesion  in  a 
^schoolboy,  while  running. 

t  The  second  sound  of  the  heart  was  ascribed  to  tension  of  the  aortic  valves  by  Sir 
Robert  Carswell,  1831.  In  1832  Dr  Billing,  in  a  paper  at  the  Hunterian  Society,  published 
in  the  '  Medico-Chir.  Review,'  April  1st,  1833,  stated  for  the  first  time  in  clear  language 
that  the  first  sound  is  caused  by  the  tension  produced  in  shutting  the  auriculo-yentricular 
valves;  and  the  second  sound  is  caused  by  the  tension  produced  in  the  shutting  of  the 
sigmoid  valves.  Rouanet  and  Hodgkin  had  come  to  the  same  conclusion  in  the  year  1832 
Analyse  des  bruits  du  coeur,'  August,  1832).  In  the  same  year  (1832)  Corrigan  discovered 
«  mechanism  and  diagnosis  of  aortic  regurgitation. 
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The  rate  of  the  pulse  is  increased,  the  artery  is  large  and  comiDressible, 
the  tension  low.  In  systole  it  fills  rapidly,  and  rapidly  subsides  again.  It 
is  characteristically  the  quick,  short  pulse — pulsus  celer.  In  systole  it  is 
the  strong,  forcible  pulse,  in  opposition  to  the  weak  pulse  which  is  difficult 
to  feel.  It  is,  however,  a  weak  pulse  in  diastole,  i.  e.  weak  in  resistance, 
soft,  compressible — the  opposite  of  the  hard,  cord-like  pulse.  It  exhibits  the 
extreme  of  difference  between  systole  and  diastole,  the  greatest  amplitude 
■of  arterial  pulsation — the  opposite  of  the  characteristic  pulse  of  chronic 
liright's  disease,  in  which  there  is  little  increase  of  calibre  in  systole,  and 
little  diminution  in  diastole. 

This  very  striking  pulse  of  sigmoid  regurgitation  was  first  recognised  as 
its  sign  by  Corrigan,  and  is  still  often  named  after  him.  It  has  also  been 
•described  as  a  "  locomotive,"  a  "  collapsing,"  and  a  "  water-hammer  "  pulse.* 
The  strong  pulsation  in  the  arteries  is  due  to  the  reflux  into  the  left  ven- 
tricle during  diastole.  The  elastic  arteries  are  expanded  with  the  ventri- 
cular systole,  but  instead  of  the  column  of  blood  being  sustained  by  the 
resistance  of  the  aortic  valves,  a  portion  of  the  contents  of  the  ventricle 
which  was  pumped  into  the  arteries  returns  as  soon  as  the  contraction  of 
the  ventricle  relaxes,  so  that  the  blood-pressure  in  the  arteries  is  unsus- 
tained  and  falls  low  between  the  pulses.  The  characters  of  the  jDulse  are 
made  more  obvious  by  raising  the  patient's  arm,  since  gravity  then  assists 
the  rapidity  of  the  collapse  in  diastole,  and  it  is  probable  that  not  only  in 
the  aorta  but  in  its  branches  for  some  distance  a  true  reflex  occurs ;  that 
the  flow  of  blood  is  not  only  slackened  or  brought  to  a  standstill  at  the 
moment  of  collapse,  but  actually  moves  back  towards  the  heart. 

If  this  is  a  fact,  it  explains  a  sign  which  is  not  frequent,  but  undoubtedly 
may  occur,  namely,  the  presence  of  a  diastolic  murmur  over  the  femoral  or 
brachial  or  carotid  arteries  in  these  cases  of  aortic  regurgitation.  It  is  im- 
probable that  any  cardiac  bruit  can  be  transmitted  by  the  walls  of  the 
arteries  for  more  than  a  very  short  distance  from  its  place  of  origin.  A 
systolic  arterial  bruit  appears  to  be  always  caused  by  compression  of  the 
vessel  by  a  stethoscope  producing  a  temporaiy  stenosis ;  and  thus  a  fluid 
vein  and  a  diastolic  bruit  may  be  explained  by  the  same  temporary  contrac- 
tion, if  we  suppose  that  in  the  case  in  which  it  is  heard  there  is  an  actual 
reflux  in  diastole.  It  is  remarkable  that  when  an  anginal  attack  comes  on 
in  the  course  of  sigmoid  regurgitation,  the  radial  pulse  loses  its  full  and 
jerking  character,  and  becomes,  to  use  Douglas  Powell's  words,  "  a  small, 
hard,  pulsating  thread  "  ('  Lumleian  Lectures  on  Treatment  of  Heart  Dis- 
ease,' p.  29). 

Beside  the  throb  and  the  collapse,  which  are  so  striking  to  the  touch, 
the  eye  detects  the  same  exaggerated  pulsation  in  the  great  vessels.  As 
the  patient  sits  before  us  the  throbbing  carotids  almost  tell  the  nature  of 
his  disease  before  we  feel  the  pulse  or  use  the  stethoscope.  The  same 
visible  pulsation  is  seen  in  the  brachial  artery  at  the  bend  of  the  elbow.  It 
may  enable  one  to  diagnose  aortic  incompetence  when  examining  the 
retina,  from  the  obvious  pulsation  of  the  arteries  seen  with  the  ophthalmo- 
scope. It  extends  to  the  smaller  arteries  and  even  the  capillaries,  so  that 
we  can  sometimes  observe  a  visible  flush  with  each  pulsation  in  the  nails  of 
the  hand  and  upon  the  skin  of  the  forehead,  particularly  if  we  cause  relaxa- 
tion of  the  vaso-motor  nerves  and  injection  of  the  capillaries  by  gently 


*  The  comparison  is  to  the  suddenness  of  the  fall  of  a  column  of  water  in  vacuo. 
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rubbing  the  skin.  Or,  if  we  compress  the  lower  Up  with  a  microscopic  slip, 
of  glass,  we  see  the  pulsation  of  the  blood  through  it  as  soon  as  we  relax 
the  pressure. 

The  characteristic  tracing  of  aortic  incompetence  is  marked  by  a  nearly 
perpendicular  up-stroke,  a  sharp,  and  often  tall,  percussion-wave,  a  verjr 
narrow  {t.  e.  short)  tidal  wave,  and  a  notch,  small  and  low  down,  on  the 
descending  line,  or  sometimes  almost  absent. 

The  regurgitant  aortic  murmur  is  most  frequently  combined  with  an 
obstructive  one.  The  pulse  in  these  cases  retains  the  characters  just  de- 
scribed as  those  of  the  former  lesion.  There  is  audible  at  the  base  a  very 
characteristic  to-and-from— that  is  systolic  and  diastolic— double  murmur, 
one  of  the  loudest,  least  variable,  and  easiest  to  recognise  of  all  physical 
signs ;  of  the  two  murmurs  the  obstructive  or  systolic  is  usually  the  softer 
and  shorter,  the  regurgitative  or  diastolic  the  longer,  louder,  and  higher 
pitched.  It  is  often  audible  in  eveiy  part  of  the  chest,  and  can  sometimes, 
be  heard  by  the  ear  at  a  short  distance  from  the  chest,  or  even,  it  is  said, 
by  a  person  standing  at  the  foot  of  the  patient's  bed. 

The  systolic  bruit  is  often  carried  a  considerable  distance  along  the 
vessels,  and  sometimes  the  diastolic  also.  In  the  femoral  artery,  for 
example,  a  double  bruit  may  sometimes  be  heard.  If  not,  it  may  fre- 
quently be  produced  by  using  pressure  with  the  stethoscope. 

Austin  Flint,  of  Philadelphia,  observed  that  a  presystolic  murmur  may 
sometimes  be  heard  in  cases  of  aortic  regurgitation.  He  believed  it  to  be 
due  to  the  vibration  of  the  mitral  segments  even  when  the  valve  is  inactive, 
owing  to  the  over-engorgement  of  the  ventricle  from  the  reflux  of  blood 
into  it  from  the  aorta. 

The  symptoms  of  sigmoid  regurgitation  (and  of  regurgitation  with  ob- 
struction) are  those  of  arterial  anaemia  rather  than  of  venous  congestion  ;  for 
so  long  as  the  mitral  valve  is  competent  there  is  but  little  increased  pressure 
in  the  left  auricle  and  pulmonary  veins  or  in  the  right  side  of  the  heart. 
Accordingly  in  uncomplicated  cases  we  find  the  patient  pale  but  without 
dropsy,  albuminuria,  or  jaundice.  He  complains  of  headache,  and  is  liable 
to  faintness  and  giddiness,  he  shows  dyspnoea  on  exertion  and  marked 
orthopncea  ;  but  while  tranquil  and  under  favourable  conditions  of  nutrition 
he  suffers  comparatively  little.  This  depends  upon  what  is  known  as 
com2Je7isation. 

The  ventricle  is  habitually  over-full  during  diastole,  receiving  the  reflux 
of  blood  from  the  aorta,  as  well  as  the  natural  onward  stream  through  the 
mitral  orifice.  It  also  has  the  obstruction  at  the  aortic  orifice  to  overcome 
in  systole.  This  habitual  increase  of  pressure  produces  dilatation,  and  also 
hypertrophy.  A  moderate  amount  of  the  former  change  is  probably  bene- 
ficial in  enabling  the  heart  to  accommodate  an  increased  quantity  of  blood, 
and  by  help  of  the  latter  the  force  of  the  ventricular  contraction  is  increased, 
so  that  as  the  result  the  blood-presSure  in  the  arteries  is  kept  up,  just  as  by 
a  more  vigorous  use  of  the  handle  we  can  obtain  a  free  supply  of  water 
from  a  pump  with  a  damaged  valve.  The  stream  of  blood  through  the 
aortic  orifice  is  diminished  in  calibre,  but  its  velocity  is  increased,  and  thus 
the  amount  discharged  in  a  given  period  of  time  may  be  as  large  as  it  was 
before  the  valve  was  injured.  The  compensation  is,  however,  liable  to  come 
to  an  end  in  more  ways  than  one ;  first,  owing  to  insufficient  supply  of  food, 
indigestion,  anaemia,  or  other  causes  independent  of  cardiac  lesions  which 
interfere  with  muscular  nutrition.    The  left  ventricle  does  not  perhaps. 
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suffer  more  than  the  muscles  of  limbs ;  but  unlike  them  it  is  necessary  to 
the  organism,  it  can  never  rest.  Hence  the  struggle  is  a  difficult  one,  and 
though  often  successful  for  many  years,  increase  of  the  valvular  incom- 
petence, or  impairment  of  nutrition,  or  excessive  calls  upon  the  energy  of 
the  damaged  organ  may  at  any  time  break  down  the  compensation ;  and 
then  comes  what  appears  to  be  the  natural  end  of  abnormal  hypertrophy, 
wasting  and  degenex-ation. 

It  has  been  supposed  that  the  increased  blood-pressure  in  the  left  ven- 
tricle during  diastole  which  is  the  result  of  aortic  regurgitation,  would  lead 
to  dilatation  rather  than  hypertrophy,  and  that  the  increased  blood-pressure 
in  the  same  cavity  during  systole  in  cases  of  aortic  obstruction,  would  lead 
to  hypertrophy  rather  than  to  dilatation.  This  is  probably  true  ;  but,  in  the 
hrst  place,  when  passive  dilatation  has  taken  jDlace,  the  ventricle  will  at  the 
end  of  the  cardiac  pause  be  over-full  of  blood,  for  it  will  contain  the  contents 
of  the  left  auricle,  and  the  amovmt  which  has  leaked  back  into  it  from  the 
aorta.  It  will  thus  have  more  than  its  due  volume  of  blood  to  expel  with 
the  next  systole,  and  will  thereby  be  stimulated  to  hypertrophy.  On  the 
other  hand,  we  see  from  a  study  of  the  effects  of  obstruction  in  other  hollow 
canals,  that  dilatation  as  well  as  hypertrophy  may  be  the  result.  When  the 
pylorus  is  obstructed  we  find  the  stomach  dilated  as  well  as  hypertrophied ; 
above  the  stricture  of  the  oesophagus  or  of  the  large  intestine,  there  is  a 
dilated  pouch  with  thickened  walls ;  and  the  bladder  in  cases  of  stricture  is 
often  found  dilated  as  well  as  hypertrophied.  Moreover,  in  the  case  of  the 
heart  itself  we  have  an  instructive  examjale  of  the  effects  of  obstruction 
without  regurgitation  in  cases  of  chronic  Bright's  disease.  The  precise 
nature  of  the  obstruction  in  the  systemic  circulation  is,  we  shall  see,  still  a 
matter  of  controversy,  but  of  its  existence  there  is  no  question.  Here,  then, 
we  have  increased  blood-pressure  in  the  aorta,  giving  the  ventricle  increased 
work  to  empty  itself  in  systole  ;  but  the  semilunar  valves  are  perfect,  and 
the  ventricle  receives  only  its  due  supply  of  blood  from  the  auricle  during 
diastole.  The  result  is,  as  we  should  expect,  hypertrophy  of  the  ventricle 
walls,  and  this  may  continue  for  an  indefinite  time ;  but  in  certain  cases, 
and  perhaps  in  the  majority,  if  the  process  is  continued  long  enough,  the 
Avails  begin  to  yield,  and  instead  of,  or  in  addition  to  hypertrophy,  we  find 
dilatation  of  the  ventricle  after  death,  as  well  as  its  appropriate  symptoms 
during  the  patient's  life. 

In  cases  of  aortic  incompetence  the  interval  between  the  ventricular 
contraction  and  the  radial  pulse  is,  as  a  rule,  lengthened,  though  there  are 
exceptions  to  the  rule ;  and  Dr  Chapman,  of  Hereford,  has  given  evidence 
by  comparison  of  cardiographic  and  sphygmographic  tracings,  that  this 
lengthening  of  the  cardio-radial  interval  may  be  regarded  as  an  index  of 
good  compensation  ('  Brit.  Med.  Journ.,'  Feb.  16th,  1891).  The  prolongation 
appears  to  be  partly  due  to  slower  contraction  of  the  hypertrophied  ven- 
tricle, partly  to  a  slower  pulse-wave  in  the  arteries. 

It  has  been  thought  that  much  of  the  compensatory  hypertrophy  we 
have  been  discussing  does  not  bring  increased  power  to  the  ventricle,  be- 
cause it  is  not  all  true  muscular  hypertrophy,  but  is  accompanied  by  fibrous 
or  fatty  degeneration.  This,  however,  seems  to  be  very  doubtful ;  the  most 
typical  cases  of  fatty  degeneration  do  not  occur  with  hypertrophy  of  the 
heart,  or  with  any  form  of  primary  cardiac  disease,  and  fibrous  degenera- 
tion, as  we  have  seen,  is  also  an  independent  process;  hypertrophy  of  the 
heart  is  a  true  muscular  hypertrophy,  and  the  muscle  is  often  found  in  a 
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perfectly  healthy  condition.  When  this  is  not  the  case,  what  we  do  see  is 
that  the  muscle  is  pale,  soft,  and  flabby— looking,  in  fact,  like  the  skeletal 
muscles  in  a  patient  who  has  long  lain  ill,  but  not  showing  either  fibrous  or 
fatty  degeneration.  Except  in  cases  of  atheroma  of  the  coronary  arteries, 
it  is  probable  that  the  nutrition  of  the  cardiac  muscle  depends  almost  en- 
tirely on  that  of  the  body  generally. 

The  importance  of  the  condition  of  the  ventricle  is  obvious  from  what 
has  been  stated,  and  of  late  years  there  has  been  a  disposition  to  make 
light  of  valvular  lesions,  in  comparison  with  the  state  of  the  walls  of  the 
heart.  But  this  might  easily  lead  to  practical  mistakes.  A  valvular  lesion 
is  always  a  serious  thing ;  for  it  is  permanent,  and,  however  good  compensa- 
tion there  may  be,  is  always  liable  to  produce  its  full  effects  should  the 
compensation  at  any  time  fail.  On  the  other  hand,  hypertrophy  or  dilata- 
tion and  fatty  degeneration  of  the  heart  are  comparatively  seldom  primary 
conditions,  and  they  derive  their  importance  in  most  cases  from  the  fact  of 
some  antecedent  lesion  in  the  valves  or  elsewhere. 

The  clinical  recognition  of  hypertrophy  and  dilatation  of  the  left  ven- 
tricle, as  well  as  of  the  other  cardiac  chambers,  has  been  already  discussed 
(pp.  200—203). 

At  the  mitral  orifice  we  have  again  the  two  conditions  of  obstruction, 
which,  although  frequently  combined,  are  also  often  met  with  separately. 

3.  Mitral  stenosis  with  obstruction  most  often  begins  in  one  or  more 
attacks  of  rheumatic  endocarditis,  followed  by  gradual  thickening,  sclerosis, 
and  contraction  of  the  edges  of  the  opening.  The  semilunar  orifice  of  the 
natural  valve  is  converted  into  a  short,  straight,  narrow  slit,  to  which  the 
not  inappropriate  name  of  the  "  button-hole  mitral  "  has  been  given  ;  or  the 
two  curtains  may  cohere,  and,  yielding  to  the  pressure  of  blood  from  the 
hypertrophied  auricle  at  the  end  of  the  cardiac  diastole,  may  project  in  the 
form  of  a  fibrous  cone  into  the  ventricle.  This  is  called  the  "  funnel-shaped 
mitral." 

The  degree  of  obstruction  may  be  roughly  measured  by  the  number  of 
fingers  which  the  orifice  will  admit,  or  more  accurately  by  inserting  gradu- 
ated cones  as  far  as  they  will  go,  or,  again,  by  measuring  the  edge  of  the 
orifice  after  it  has  been  cut  open. 

Sometimes  a  precisely  similar  contraction  of  the  mitral  orifice  is  found 
in  persons  who  have  never  suffered  from  rheumatism — nor  from  chorea, 
scarlet  fever,  or  other  probable  cause  of  acute  endocarditis — and  the  whole 
process  seems  to  be  insidious  in  origin  and  gradual  in  progress.  A  certain 
proportion  of  these  cases  occur  in  later  life,  most  often  in  women,  and  are 
associated  with  chronic  Bright's  disease  and  atheromatous  arteries.  They 
appear,  therefore,  to  belong  to  the  group  of  degenerative  changes  which  are 
more  often  associated  with  disease  of  the  aortic  valves ;  and  this  view  is 
confirmed  by  our  not  infrequently  finding  calcareous  nodules  in  the  thick- 
ened fibrous  tissue  of  the  mitral  curtains.  Other  cases,  again,  are  met  with 
in  young  adults  and  even  in  children  with  no  history  of  rheumatic  inflamma- 
tion, nor  even  of  chorea  or  scarlatina.  Many  of  these  are  probably,  not- 
withstanding this,  rheumatic  in  origin,  though  the  synovitis  and  the  fever 
were,  as  is  usual  in  children,  so  slight  as  to  have  been  forgotten  or  over- 
looked. It  is  possible  that  other  cases  date  from  before  birth.  This  was 
the  belief  of  the  late  Dr  Peacock,  and  is  maintained  by  Douglas  Powell, 
and  it  is  difficult  to  disprove ;  but  the  extreme  rarity  of  mitral  stenosis  in 
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early  childhood  makes  it  improbable  that  congenital  stenosis  of  the  mitral 
valve  is  also  rare. 

Dr  Goodhart  found  in  the  post-mortem  room  of  Guy's  Hospital,  mitral 
contraction  in  about  a  fourth  of  192  cases  of  Bright's  disease  with  granular 
kidney,  Dr  Pitt  from  experience  of  the  autopsies  at  the  same  hospital 
came  to  the  conclusion  that  most  cases  of  contracting  sclerosis  of  the  mitral 
orifice  in  women  which  are  not  of  rheumatic  origin  are  associated  with 
various  uterine  disorders,  which  set  uj)  cystitis  and  consecutive  Bright's 
disease. 

Certainly  the  connection  between  mitral  stenosis  and  arterio-capillary 
fibrosis  with  atheroma  and  granular  kidneys  seems  to  be  closer  than  th.at 
of  the  same  cardiac  lesion  with  chlorosis  and  other  forms  of  anaemia;  al- 
though the  latter  relation  is  maintained  by  some  experienced  physicians 
both  in  France  and  England. 

Many  French  physicians  have  indeed  maintained  that  "  pure,"  i.  e.  un- 
complicated mitral  stenosis,  and  particularly  the  funnel-shaped  orifice,  is 
not  the  result  of  rheumatic  endocarditis,  and  believe  that  its  real  cause  is 
tuberculosis.  This  is  quite  contrary  to  the  experience  of  the  writer,  whether 
in  the  wards  or  the  deadhouse. 

Mitral  obstruction  is  common  in  children  from  five  years  old  up- 
wards, and  in  adults  is  decidedly  more  frequently  met  with  in  women  than, 
in  men.  In  nearly  200  cases  of  marked  mitral  stenosis  examined  after 
death  at  Guy's  Hospital  during  1886 — 1895,  Dr  Samways  found  a  histoiy 
of  rheumatism  recorded  in  120.  There  were  107  cases  of  mitral  contraction 
in  women  to  89  in  men. 

The  result  of  the  nai-rowing  of  the  mitral  orifice  is  to  diminish  the 
supply  of  blood  to  the  left  ventricle,  and  to  increase  the  blood-pressure  in. 
the  left  auricle.  The  latter  hypertrophies  in  response  to  the  call,  and  by  a 
more  energetic  contraction  succeeds  in  emptying  its  contents  into  the  ven- 
tricle before  the  systole  of  the  latter  cavity  begins.  The  process  of  dilata- 
tion, however,  very  soon  accompanies  that  of  hypertrophy,  and  since  there 
are  no  valves  guarding  the  entrance  of  the  pulmonary  veins  the  increased 
pressure  in  the  auricle  soon  begins  to  tell  upon  the  pulmonary  circulation. 
Ultimately  the  right  side  of  the  heart  and  the  systemic  venous  circulation 
may  in  time  become  affected.  But  this  is  a  slow  process  ;  and,  if  the  mitral 
obstruction  be  uncomplicated  with  regurgitation,  only  takes  place,  if  at  all, 
after  many  years. 

The  left  ventricle  neither  hypertrophies  nor  dilates,  and  it  would  be  sur- 
prising if  it  did.  Some  authors  affirm  that  it  becomes  smaller  instead  of 
larger,  but  it  would  be  difficult  to  prove  that  there  is  absolute  atrophy ;  no- 
doubt  it  looks  smaller  by  comparison  with  the  large  auricles  and  right  ven- 
tricle. As  the  heart  of  aortic  disease  is  likened  for  its  size  to  that  of  an 
ox,  so  the  heart  of  mitral  disease  has  been  compared  with  that  of  a  turtle- 
from  its  breadth. 

The  physical  signs  of  mitral  obstruction  are  of  great  clinical  and  physio- 
logical interest. 

The  lesion  was  well  known  to  Laennec,  and  he  learnt  to  recognise  a  rasp- 
ing murmur — or  rather,  as  he  expressed  it,  "  a  modification  of  the  natural 
sound  of  the  heart  into  a  sound  like  that  of  a  file  " — ^which  is  sometimes  due. 
to  a  narrowing  of  one  of  the  orifices  of  the  heart,  and  is  then  much  more 
loud  than  when  it  is  caused  "  by  the  heart  being  too  full  of  l)lood."  In  the 
former  case  he  noticed  that  one  could  sometimes  feel  a  thrill,  and  also  that. 
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the  altered  sound  of  the  heart  is  much  prolonged  (1819).  Latham  of  St 
Bartholomew's  Hospital,  believed  that  practically  all  mitral  murmurs  were 
systohc  m  rhythm  and  regurgitant  in  origin  *  Hughes,  of  Guy's  Hosj.ital, 
writmg  m  the  same  year  1845  states  the  different  mechanism  of  obstructive 
and  regurgitant  murmurs  and  the  methods  of  diagnosing  each,  clearly  and 
accurately ;  but  he  also  failed  to  recognise  the  application  of  his  rules  to 
mitral  obstruction.  Those  who  more  boldly  carried  out  what  they  were 
taught  naturally  arrived  at  the  conclusion  that  mitral  stenosis  would  produce 
•an  obstructive  murmur,  apical  in  position  and  diastolic  in  rhythm ;  but  this 
was  seldom  or  never  recognised  by  the  bedside,  and  seems  to  have  been 
admitted  for  the  sake  of  symmetry.  In  practice,  physicians  agreed  with 
Latham,  Addison,  and  Walshe  in  recognising  only  one  mitral  murmur,  sys- 
tolic in  rhythm,  and  produced  by  either  obstruction  or  regurgitation.  An 
•apex  systolic  murmur  denoted  mitral  disease,  but  whether  the  valve  would  be 
found  too  small  or  too  large  was  quite  uncertain.  In  1845  Skoda  stated 
that  with  narrowing  of  the  mitral  valve  the  second  sound  is  replaced  by  a 
long  murmur ;  but  in  1843  Fauvel  had  shown  that  the  characteristic  sign 
.of  mitral  stenosis  is  an  apical  murmur  which  is  neither  systolic  nor  diastolic, 
but,  adopting  a  phrase  previously  used  in  another  sense  by  Gendrin,  "  pre- 
systolic "  in  rhythm — that  is  to  say,  it  is  not  separated  from  the  first  sound 
by  any  interval,  but,  beginning  during  the  cardiac  pause,  it  runs  up  to  and 
unites  with  the  first  sound  and  the  impulse.  It  therefore  occurs  during  the 
ventricular  diastole,  but  at  the  end  of  that  period,  and  coincides  with  the 
•auricular  systole  which  immediately  precedes  that  of  the  A^entricle. 

Apart  from  its  characteristic  rhythm,  the  presystolic  mitral  murmur  is 
remarkably  loud,  harsh,  and  often  grinding  in  quality,  rarely  blowing  or 
musical.  Moreover  it  becomes  louder  as  it  goes  on,  but  not,  as  has  been 
stated,  of  higher  pitch,  and  is  suddenly  cut  short  at  its  loudest  by  the  first 
sound  and  the  impulse.  Again,  its  locality  is  very  limited,  so  that  one  is 
■surprised  to  hear  so  very  loud  a  sound,  only  audible  in  the  immediate  neigh- 
bourhood of  the  apex-beat.  Lastly,  it  i^  accompanied  by  a  sharp,  loud 
second  sound  at  the  base,  and  not  infrequently  by  the  tactile  fremitus  which 
^ve  have  seen  that  Laennec  recognised  and  named  fremissement  cataire.f 
This  apical  cardiac  thrill,  like  the  murmur  which  it  accompanies,  is  pre- 
■systolic  in  rhythm  and  ends  in  the  impulse. 

The  cause  of  the  murmur  is  probably  that  the  hypertrophied  left  auricle, 
in  forcing  the  last  portion  of  its  contents  through  the  narrowed  orifice  into 
the  ventricle,  furnishes  a  fluid  vein  of  sufficient  velocity  to  produce  audible 
and  tactile  vibrations  of  the  ventricular  walls,  which  are  heard  and  felt  at 
the  point  where  it  touches  the  surface  of  the  chest. 

The  above  explanation  of  the  presystolic  murmur  is  that  first  offered 
by  Fauvel  in  1843,  and  ably  advocated  by  Traube  and  by  Gairdner  in  1861 
Edin.  Med.  Joum.,'  vol.  vii,  p.  438),  and  is  generally  accepted  in  this 
countiy  and  abroad.  It  was  defended  by  Dr  Fagge  in  his  paper  in  the 
'  Guy's  Reports '  for  1871,  and  also  in  his  article  in  '  Reynolds'  System  of 
Medicine.'  It  is,  however,  right  to  mention  that  another  hypothesis,  which 
referred  the  murmur  to  the  ventricular  systole,  has  been  supported  by  Dr 

*  "The  cases  are  so  rare  in  which  either  the  diastolic  murmur  alone,  or  the  diastolic 
and  systolic  murmurs  together,  can  be  fairly  imputed  to  the  mitral  valve,  that  they  are  a 
sort  of  clinical  curiosity"  (' Lect.,'  vol.  i,  p.  38,  1845). 

t  "Quand  (I'orifice  retrecie)  est  ^  gauche,  on  sent  quelquefois  k  la  main  un  fremisse- 
ment analogue  il  celui  qui  accompagne  le  murmure  de  satisfaction  que  font  entendre  les 
■chats  lorsqu'on  leur  passe  le  main  sur  le  dos"  (Laennec, '  Ausc.  Med,,'  torn,  ii,  §  634). 
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Oruierod  (1864),  by  Barclay  (1872),  by  F.  C.  Turner  in  the  '  Loudon  Hospi- 
tal ReiDorts  '  for  1876,  and  by  Dr  Dickinson  (1887)  witli  characteristic  skill 
in  his  collected  papers,  p.  217  (1896).  The  decision  rests  partly  on  physio- 
logical considerations,  and  partly  on  one's  own  auditory  perceptions ;  and  on 
b:oth  grounds  the  writer  adopts  the  conclusions  of  Fauvel,  Traube,  and 
Gairdner. 

The  explanation  of  the  loud,  sharp,  first  sound  which  closes  the  pre- 
systolic murmur  has  been  also  a  subject  of  controversy.  Dr  Sansom  seems 
to  have  offered  the  best  account  of  this  fact  in  referring  the  clear  first  sound 
to  the  tricuspid  valves  closing  under  the  tension  of  a  hypertrophied  right 
ventricle. 

Whatever  its  physiological  explanation,  no  one  doubts  that  a  presystolic 
murmur  at  the  apex  indicates  mitral  contraction,  the  only  exception  being 
the  very  rare  condition  associated  with  Flint's  name  (p.  252).  The  recog- 
nition of  a  presystoHc  murmur  as  a  sign  of  mitral  stenosis  is,  a^  shown  by 
Dr  Fagge  in  the  paper  above  mentioned,  undoubtedly  due  to  Fauvel,  whose 
article  appeared  in  the  '  Archives  Generales  '  in  1843. 

No  cardiac  murmur  is  more  easy  to  recognise  than  the  presystolic  bruit 
of  mitral  contraction  when  the  characters  above  enumerated  are  present. 
Nevertheless  the  diagnosis  of  this  lesion  is  sometimes  difficult,  and  for  the 
following  reasons  : 

First,  it  is  often  accompanied  by  mitral  regurgitation ;  and  a  presystolic 
bruit  ending,  not  in  a  first  sound  and  interval,  but  in  a  systolic  murmur, 
becomes  difficult  of  detection,  and  is  often  taken  for  a  long  regurgitant 
bruit  alone.  One  must  try  to  recognise  the  diflerence  of  quality  of  the 
former  and  latter  parts  of  this  continuous  murmur  and  to  fix  its  precise 
rhythm  by  placing  the  finger  upon  the  apex-beat.  Another  plan  is  first  to 
apply  the  solid  stethoscope  so  lightly  that  we  only  feel  the  impulse  without 
hearing  the  sounds,  and  then  to  increase  the  pressure  until  it  conducts  the 
murmurs,  which  then  fall  into  their  proper  place,  the  one  before  and  the 
other  after  the  impulse.  One  must  never  attempt  to  get  the  time  by 
feeling  the  radial  pulse,  for  this  may  be  delayed.  The  carotid  may  be  used 
for  the  purpose  more  safely ;  but  the  direct  palpation  of  the  heart  by  the 
finger  or  the  ear,  as  just  recommended,  is  the  safest  and  easiest  plan. 

Secondly,  the  presystolic  murmur  is  often  absent  in  cases  of  undoubted 
mitral  stenosis,  and  where  it  has  been  heard  distinctly  a  short  time  before. 
On  a  single  occasion  the  lesion  of  the  valve  may  therefore  pardonably  be- 
overlooked.  Sometimes,  however,  one  can  feel  a  presystolic  thrill  when 
one  cannot  hear  a  presystolic  bruit,  or  a  ringing  second  sound  may  help  us, 
or  an  apical  reduplication  of  the  first  sound  ;  and  our  conjecture  will  be  all 
the  more  probable  if  the  patient  is  a  female,  if  haemoptysis  has  occurred,  and 
if  there  is  no  history  of  rheumatic  fever. 

In  not  a  few  cases  of  mitral  stenosis,  instead  of  the  characteristic, 
rough,  long,  and  ingravescent  or  crescendo  presystolic  murmur,  a  sound  is 
heard  which  follows  the  second  after  a  short  interval  and  ceases  before  the 
first.*  It  is  audible  at  the  apex  and  is  diastolic  in  rhythm,  i.  e.  it  occurs 
during  the  diastole  of  the  ventricle.  But  it  differs  from  the  presystolic 
murmur  in  that  it  does  not  run  up  to  the  first  sound  and  impulse  ;  be- 
ginning after  the  second  (or  diastolic)  sound  it  occupies  the  period  of' ven- 
tricular pause,  and  ceases  before  the  first  sound,  from  which  it  is  separated 
*  A  recont  vnlnable  inono^ranh  by  Dr.  Brock  bank,  of  Manchester,  has  appeared  CTbe 
>rurn,nrs  of  Mitral_  DUease.'  1899)  in  whicb  he  upholds  the  earlv  veutrSu'systoMc 
Hypothesis  by  some  interesting  experiments  and  some  ingenious  nrgu'menfcs 
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by  an  ajDi^reciable  interval.  Its  rhythm  may  be  more  precisely  defined  as 
either  post-diastolic  or  mid-diastolic  (cT.  p.  247),* 

The  probable  explanation  is  that  in  these  cases  the  left  am-icle,  being 
well  hypertrophied,  succeeds  in  emptying  its  contents  through  its  narrowed 
outlet  before  the  ventricle  contracts,  so  that,  as  in  health,  there  is  a  short 
interval  between  the  auricular  and  ventricular  contraction.  When  the 
bruit  is  presystolic,  the  auricle  does  not  succeed  in  expelling  its  contents 
before  the  ventricular  contraction  at  once  reverses  the  direction  of  the  in- 
flowing blood-stream,  and  ends  the  obstructive  murmur  by  the  first  sound 
or  by  a  regurgitant  systolic  murmur,  f 

Whatever  is  the  explanation,  this  diastolic  apex-bruit,  when  associated 
with  other  signs  of  mitral  stenosis,  is  a  sure  evidence  of  that  lesion.  The 
difl&culty  is  to  distinguish  it  from  a  diastolic  regurgitant  bruit  from  incom- 
petence of  the  sigmoid  valves,  when  the  latter  is,  exceptionally,  most  audible 
at  the  apex.  The  other  characters  of  the  aortic  bruit,  which  is  usually  less 
harsh  and  more  blowing  or  musical,  the  evidence  of  dilatation  and  hyper- 
trophy of  the  left  ventricle,  and  the  peculiar  character  of  the  pulse,  are  the 
best  marks  of  distinction  from  the  murmur  of  mitral  obstruction,  which  is 
long,  rumbling  (i.  e.  unequal),  low  in  pitch  and  very  local. 

Another  sign  of  mitral  stenosis  is  reduplication  of  the  sounds  of  the 
heart.  When  the  first  sound  is  double,  it  is  possible  that  the  two  ventricles 
are  not  working  quite  synchronously,  and  so  the  mitral  and  tricuspid  cur- 
tains do  not  become  tense  at  exactly  the  same  time  and  are  heard  sepa- 
rately. More  often  perhaps  what  is  called  a  double  first  sound  by  some 
auscultators  would  be  described  by  others  as  a  prolonged  first  sound,  or 
as  a  first  sound  with  a  short  and  faint  murmur  follow'  ig  it. 

When  the  second  sound  is  double,  it  is  frequently  due  to  the  diminished 
blood-pressure  in  the  aorta  and  the  increased  pressure  in  the  pulmonary 
artery  causing  the  right  sigmoid  valve  to  close  a  little  earlier  than  the  left, 
and  so  the  second  sound,  usually  heard  single,  is  split  into  its  two  consti- 
tuents. J  But  in  many  cases  it  is  probable  that  the  later  of  the  two  second 
sounds  described  is  really  a  short  diastolic  (mid-diastolic)  bruit  :  and  this 
is  particularly  likely  to  be  true  when  the  supposed  doubling  of  the  second 

*  It  is  sometimes  called  "post-diastolic,"  because  it  is  heard  not  with  or  replacing  the 
fiecond  (diastolic)  sound,  but  after  it.  It  is  well  to  note  that  the  term  "  diastolic  "  may  be 
applied  in  three  senses :  to  the  period  of  diastole  of  the  ventricle,  to  the  diastole  of  the 
auricle,  or  to  the  second  sound. 

Hope,  writing  in  1832,  remarked,  "  When  the  mitral  valve  is  contracted,  a  murmur 
accompanies  and  sometimes  entirely  supersedes  the  second  sound,  being  occasioned  by  the 
obstructed  passage  of  the  blood  from  the  auricle  into  the  ventricle  during  the  diastole  of 

the  latter."  .  .        ,  ^, .        ,      ^.  , 

+  Dr  Humphry  Rolleston  has  published  a  valuable  criticism  of  this  explanation,  and 
his  obiections  are  not  without  force  ('Journ.  Phys.,'  viii,  p.  253);  but  those  against  any 
view  which  ascribes  the  diastolic  apex-murmur  to  contraction  of  the  ventricle  are  still  more 
cogent  It  is  very  difficult  to  say  beforehand  what  derangement  of  mechanism  may  take 
■nlace  when  the  delicately-adjusted  normal  relations  of  blood-pressure  in  the  cavities  of  the 
heart  are  altered.  It  certainly  appeared  unlikely  that  the  risrht  ventricle  should  beat 
asynchronously  with  the  left,  but  Koy's  observations  establish  this  as  a  fact.  That 
the  hypertrophied  left  auricle  drives  the  blond  through  the  narrowed  orifice  with  increased 
velocity,  that  tlie  auricular  systole  will  be  prolonged  in  time,  and  that  it  must  precede  and 
be  ended  by  the  ventricular  systole,  seems  to  be  certain.  ^     ,    ,     ,  ^ 

t  Sir  George  Johnson  sucgested  that  one  of  these  sounds  may  be  not  valvular,  but 
due  to  the  auricular  systole.  Dr  Sansom  thinks  that  it  may  occur  from  a  tension  of  the 
mitral  valve  at  the  time  when  the  blood  is  thrown  back  during  the  diastole  of  the  ventricle, 
and  that  therefore  it  is  not  a  normal  second  sound.  Dr  Theodore  F.sher  lias  published  an 
interesting  paper  on  the  Bruit  de  galop  or  three-fold  sound  in  the  '  Amoricau  Journal  of 
Medical  Sciences  '  for  September,  189G. 
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sound  is  uiost  audible  at  the  apex.  This  double  sound,  or,  combined  with 
the  first,  this  triple  sound  of  the  heai-t,  is  sometimes  heard  under  other 
conditions  of  impediment  to  the  circulation,  but  it  is  most  common  in  the 
case  of  mitral  stenosis.  It  is  called  in  France  by  Bouillaud's  name,  hruit 
de  rappel,  and  is  like  the  sound  of  a  hammer  rebounding  on  the  anvil. 

Lastly,  among  the  numerous  other  signs  of  mitral  obstruction  is  a 
weakening  of  the  first  sound  of  the  heart,  so  that  it  is  scarcely  noticed  in 
contrast  with  the  sharp  and  loud  second  sound.  This  seems  to  depend  on 
the  thickening  of  the  mitral  curtains  no  longer  allowing  them  to  become 
lax  with  diastole  and  tense  with  systole  of  the  ventricle.  Thus  the  valvular 
part  of  the  first  sound  is  abolished,  and  only  the  muscular  bruit  remains. 

When  the  mitral  valve  is  narrowed,  we  often  hear,  combined  with  its 
proper  diastolic  murmur,  one  of  systolic  rhythm,  and  sometimes  this  is 
heard  when  there  is  no  other  murmur  audible.  No  doubt  this  systolic 
apical  bruit  is  usually  the  sign  of  mitral  regurgitation  in  addition  to  obstruc- 
tion, for  there  is  every  reason  to  expect  that  a  valve  contracted  by  fibrous 
thickening  will  often  fail  to  close  the  orifice  when  the  ventricle  contracts. 
Indeed,  when  in  a  Avoman  of  middle  age  and  without  a  history  of  rheumatism 
Ave  have  cardiac  symptoms  and  hear  only  a  systolic  bruit  at  the  apex,  we 
may  suspect  mitral  obstruction  and,  after  a  time,  may  hear  its  character- 
istic presystolic  bruit.  But  in  other  cases  it  is  probable,  as  Dr  Goodhart 
and  Dr  Sansom  teach,  that  the  systolic  murmur  heard  in  cases  of  mitral 
stenosis  is  not  mitral  but  tricuspid,  and  depends  on  secondary  dilatation  of 
the  right  side  of  the  heart  and  incompetence  of  the  tricuspid  valve.  In 
seventy  cases  of  mitral  constriction  observed  after  death  in  Guy's  Hospital, 
Dr  Samways  found  that  a  systolic  bruit  had  been  heard  in  forty. 

The  question  still  remains  whether  any  other  condition  than  mitral 
stenosis  can  give  rise  to  the  characteristic  presystolic  murmur ;  in  other 
words,  is  the  connection  between  this  physical  sign  during  life  and  a  con- 
tracted state  of  the  mitral  orifice  after  death  an  absolute  one?  It  appears 
that  this  is  no  exception  to  the  rule  that  in  medicine  no  rule  is  absolute, 
and  no  sign  or  symptom  "  pathognomonic."  For  there  are  the  rare  cases  of 
aortic  regurgitation,  in  which  "  Flint's  murmur  "  is  heard  during  life,  and 
the  mitral  orifice  is  found  uncontracted  after  death  (cf.  p.  252).  The  Avriter 
once  met  with  a  marked  case  in  a  boy  of  eight  years  old,  in  whom  a  pre- 
systolic murmur  was  heard  at  the  apex  of  the  heart  during  life,  followed 
several  days  afterAvards  by  a  diastolic  basal  bruit.  At  the  autopsy  the  sig- 
moid valves  Avere  puckered  and  incompetent,  and  the  mitral  orifice  Avas 
dilated. 

The  pulse  is  generally,  in  uncomplicated  cases,  normal,  except  that  it 
is  more  or  less  accelerated  in  time.  If  it  is  markedly  compressible  or  irre- 
gular, this  is  probably  due  to  concomitant  mitral  regurgitation. 

The  effect  of  mitral  stenosis  on  the  heart  will  naturally  be  to  produce 
hypertrophy  and  dilatation  of  the  left  auricle,  and  ultimately  of  the  right 
side.  The  left  ventricle  has  less  rather  than  increased  Avork,  and  either 
continues  of  normal  size,  or  may  become  somcAvhat  atrophied,  apart  from 
comparison  with  the  rest  of  the  heart.* 

The  compenmtion  for  mitral  obstruction  is  first  hypertrophy  and  dilata- 
tion of  the  left  auricle,  and  ultimately  hypertrophy  of  the  right  ventricle. 

*  Dr  Samways,  among  173  cases  of  mitral  stenosis  in  the  post-mortem  records  of 
Guy's  Hospital,  found  that  the  left  ventricle  was  genernlly  normal  or  small,  rarely 
enlarged  either  by  hypertrophy  or  dilatation  ('  Brit.  Med.  Jourii.,'  1898,  vol.  i,  p.  505). 
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The  general  symptoms  are  those  of  palpitation  and  dyspnoea  without 
anasarca.  The  only  one  which  is  at  all  characteristic  is  hajmoptysis,  which 
is  certainly  more  frequent  witli  uncomplicated  mitral  obstruction  than  with 
miti-al  regm-gitation  or  disease  of  the  aortic  valves. 

4.  Mitral  incomjietence  is  the  most  frequent  of  all  valvular  lesions,  but 
unlike  the  last  three  it  is  not  always  of  organic  origin.  Hence  we  must 
distinguish  {a)  temporary  and  functional  incompetence;  (6)  primary  struc- 
tural incompetence ;  and  (c)  secondary  functional  incompetence  due  to 
mitral  stenosis  or  aortic  regurgitation. 

{a)  Functional  incompetence  appears  to  depend  upon  the  fact  that  the 
auriculo-ventricular  orifice  is  not  like  that  of  the  aorta,  a  fibrous  ring,  but 
is  formed  by  the  muscular  lip  of  the  ventricular  cup.  These  fibres,  as 
Ludwig  proved,  contract  during  systole  so  as  to  diminish  the  calibre  of  the 
opening.*  Otherwise,  the  curtains  do  not  suflB.ce  to  close  it,  and  regurgi- 
tation ensues.  Want  of  due  contraction  of  this  muscular  ring  is  probably 
the  cause  of  mitral  incompetence  in  many  conditions,  when  a  temporary 
systolic  apical  bruit  is  heard.  It  is,  however,  from  the  nature  of  the  case 
impossible  to  j^rove  this,  and  there  ai'e  some  diflRculties  which  must  be 
recognised. 

One  is  that  these  functional  apex-murmurs  are  not  audible  in  the  axilla, 
nor  at  the  angle  of  the  left  scapula ;  whereas  the  physical  conditions  for 
the  production  and  conveyance  of  a  fluid  vein  would  seem  to  be  the  same, 
whether  the  leakage  is  caused  by  the  curtains  being  too  small  or  by  the 
orifice  being  too  large.  Again,  an  ajDical  systolic  murmur  is  sometimes 
heard  in  cases  of  chronic  Bright's  disease,  not  only  when  there  is  dilatation 
of  the  left  ventricle,  but  when  there  is  pure  hypertrophy  without  dilatation 
and  with  the  valves  unaffected.  If  w^e  find  an  apical  bruit  in  cases  of  anaemia 
along  with  a  systolic  basic  bruit,  we  attribute  the  latter  to  the  pulmonary 
artery,  and  the  fomier  to  dilatation  of  the  mitral  valve  ;  but  why  such 
dilatation  should  sometimes  occur  and  often  be  absent,  even  in  severe  cases 
of  anaemia,  remains  a  difl&culty. 

The  apical  systolic  murmur  of  chorea  is  generally  considered  to  be  func- 
tional in  character,  and  if  so  its  mode  of  production  is  obscure  (cf.  vol.  i, 
p.  882). 

A  systolic  apex-murmur  is  believed  by  some  authorities  to  be  occasionally 
pericardial  in  origin,  a  true  friction-sound,  but  it  is  sometimes  audible  in 
cases  of  adherent  pericardium  where  there  is  no  valvular  lesion  to  be  found 
after  death. 

The  diflftculty  of  explaining  these  apical  murmurs  is  increased  by  the 
obscurity  which  still  rests  upon  the  nature  of  the  normal  first  sound  of  the 
heart.  If  it  is  due,  as  taught  by  some  physiologists,  to  tension  of  the  mitral 
and  tricuspid  curtains  alone,  we  cannot  strictly  apply  the  theory  of  the  fluid 
vein  to  explain  all  functional  systolic  murmurs.  If,  as  Laennec  supposed, 
it  is  due  to  contraction  of  the  ventricular  nmscle  alone,  its  length  and 
quality  may  be  supposed  to  be  variously  modified  enough  to  make  of  it  a 
bruit  anormal,  without  regurgitation.  If.  as  seems  most  probable,  it  con- 
sists of  two  elements  (the  valvular  tension  which  exactly  corresponds  to 
that  of  the  sigmoid  valves  in  the  second  sound,  and  a  bruit  musculnire,  the 
addition  of  which  gives  the  specific  character  distinguishing  the  first  sound 

*  If  -i  ligature  is  fastened  around  the  nrterio-ventricular  groove  in  a  living  animal,  it 
slackens  with  each  systole,  as  the  writer  has  found  in  repeating  Ludwig's  experiment. 
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from  the  second),  we  then  have  greatex*  scoi^e  for  exj)lanation  of  the  various 
systolic  apical  murmurs — but  also  greater  difficulty  in  determining  the  true 
explanation  in  each  case. 

It  has  often  been  supposed  that  a  temjaorary  or  functional  murmur 
may  be  produced  by  failure  or  irregularity  in  the  action  of  the  musculi 
l^apillares ;  Addison,  for  instance,  suggested  a  spasmodic  disorder  of  these 
muscles  as  an  exjjlanation  of  the  choreic  bruit.  But  we  have  no  evidence 
of  the  occurrence  of  such  a  phenomenon ;  and  in  many  cases  of  extremely 
irregular  cardiac  action  no  murmur  is  to  be  heard. 

It  must  be  added  that  none  of  the  older  explanations  of  either  func- 
tional or  organic  murmurs  which  referred  them  to  changes  in  the  blood 
itself  are  compatible  Avith  physical  facts ;  and  though  their  admission  would 
explain  some  difficulties,  it  would  introduce  many  more. 

Apart  from  temporary  imperfection  in  the  contraction  of  the  ventricular 
ring,  there  may  be  permanent  muscular  dilatation,  which  will  cause  leaking 
at  the  mitral  valve,  although  the  curtains  are  normal.  This  occurs  some- 
times as  a  primary  dilatation  with  more  or  less  hypertrophy,  such  as  was 
described  in  a  previous  chapter  (p.  197),  more  frequently  as  a  secondary 
result  of  increased  blood-jDressure  in  the  left  ventricle,  consequent  upon  -pri- 
mary  disease  of  the  aortic  valves  or  more  distal  obstruction  in  the  systemic 
arteries,  as  in  chronic  Bright's  disease.  It  may  also  occur  as  a  more  ra\nd 
process  after  scarlatina  and  other  febrile  disorders,  particularly  in  children. 
This  permanent  dilatation  with  the  consequent  incompetence  is  marked  by  a 
systolic,  apical  bruit  audible  in  the  axilla,  and  leads  to  all  the  symptoms,  to 
be  presently  noted,  which  follow  the  primary  organic  lesion  of  the  mitral 
valve.  Hence  it  is  often  extremely  difficult  in  an  advanced  case  of  aortic 
regurgitation  or  of  chronic  Bright's  disease,  when  mitral  symptoms  are 
superadded,  to  say  whether  the  latter  are  due  to  independent  structural 
changes  in  the  valve  or  merely  to  consecutive  dilatation.  Practically  the 
question  is  of  minor  imjDortance. 

(b)  We  now  come  to  mitral  regurgitation,  caused  by  organic  disease  of 
the  valve.  Like  other  valvular  lesions,  it  may  depend  upon  infective  ulcera- 
tive endocarditis,  upon  subacute  rheumatic  inflammation,  or  iipon  chronic 
sclerosis  with  atheroma.  In  the  first  case  the  symptoms  and  prognosis  are 
those  of  the  general  disorder,  and  have  been  already  discussed  (p.  235). 
The  third  condition  rarely  leads  to  uncomplicated  regurgitation ;  when  it 
affects  the- mitral  valve  it  usually  produces  stenosis.  Mitral  imperfection  is 
by  far  the  most  frequent  result  of  rheumatic  endocarditis.  It  is  common 
in  children  from  an  early  age,  but  is  met  with  frequently  in  adults  at  any 
age. 

Its  first  sign  seems  to  be  the  appearance,  on  the  auricular  surface  of  the 
curtains  and  close  to  their  edge,  of  a  slight  ridge  of  fibrinous  exudation, 
sometimes  continuous,  but  often  in  separate  nodules,  which  are  arranged  with 
remarkable  regularity,  forming  a  series  of  minute  granules  of  equal  size 
running  along  the  opposite  edges  of  the  two  curtains.  It  is  somewhat 
difficult  to  understand  how  at  this  stage  regurgitation  is  produced,  but  the 
presence  of  a  typical  regurgitant  murmur  leaves  no  doubt  of  the  fact. 
Somewhat  later  the  whole  surface  of  the  valves  on  the  ventricular  as  well 
as  the  auricular  aspect,  and  also  the  chordae  tendinese,  become  affected  with 
the  same  plastic  inflammation.  This  may  clear  up  and  leave  the  valves  un- 
injured, or  only  somewhat  thicker  and  more  opaque  than  before,  like  the 
pleura  after  recovery  from  pleurisy;  but  more  often  contraction  takes 
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place,  the  delicate  curtains  are  thickened,  shortened,  or  puckered,  and  the 
chordaj  tendineas  become  thicker  and  shorter  and  adherent,  or  matted  into 
a  single  deformed  mass.  Perforation  never  occurs,  and  rupture  of  a  cord 
very  rarely,  except  from  septic  inflammation  supervening;  but  the  valves 
often  become  so  shrunken  and  tethered  that  they  are  as  incompetent  as  if 
destroj'-ed  by  ulceration. 

The  characteristic  physical  sign  of  naitral  regurgitation  is  a  bellows- 
murmur,  systolic  in  rhythm,  apical  in  locality,  and  audible  in  the  axilla 
and  at  the  angle  of  the  left  scapula.  Sometimes  the  murmur  is  musical, 
and  sometimes  so  high-pitched  as  to  be  almost  a  squeak.  The  regurgitant 
mitral  bruit  is  formed  in  the  left  auricle,  and  conducted  by  the  auriculo- 
ventricular  continuity  to  the  apex. 

The  pulse  is  characteristic  :  compressible,  frequent,  and  irregular ;  not 
always  small,  and  not  dicrotic.  Intermission  is  not  common,  and  grouped 
beats  are  quite  exceptional.    It  is  the  most  irregular  of  all  irregular  pulses. 

The  second  sound  is  accentuated,  i.  e.  louder  than  usual  and  "  brighter," 
t.  e.  more  musical ;  but  any  clear  tone,  if  increased  in  volume,  makes  a 
stronger  impression  on  the  ear,  and  so  its  characters  seem  more  marked. 
It  is  occasionally  doubled  owing  to  the  same  cause — increased  blood-pressure 
in  tlie  pulmonary  ax'tery  compared  with,  that  in  the  aorta. 

(c)  Frequent  as  mitral  incompetence  is  as  a  primary  uncomplicated 
lesion,  its  frequency  is  much  increased  by  the  fact  that,  when  the  valves  are 
thickened  and  the  orifice  contracted,  their  accurate  adjustment  during 
systole  is  often  impossible.  Hence  the  larger  number  of  cases  of  stenosis  are 
sooner  or  later  complicated  by  mitral  regurgitation.  When  this  is  the  case, 
as  when  mitral  regurgitation  is  consecutive  to  disease  of  the  aortic  valves, 
the  clinical  features  of  the  case  assume  the  character  which  belongs  to  cases 
of  primary  mitral  incompetence.  Indeed,  the  majority  of  fatal  cases  of 
mitral  incompetence  are  found  at  the  autopsy  to  be  secondary  to  stenosis  of 
the  same  valve,  or  to  disease  of  the  aortic  valves,  or  to  i^ericardial  adhe- 
sions, or  to  chronic  Bright's  disease. 

The  symptoms  of  mitral  incompetence  are  those  common  to  advanced 
cardiac  disease  in  general,  as  described  above  (pp.  241,  242),  only  somewhat 
modified.  There  is  dyspnoea  and  orthopnoea,  but  the  latter  is  usually  less 
severe  than  in  aortic  cases ;  there  is  anaemia,  but  often  modified  by  venous 
congestion  of  the  lijDS,  cheeks,  chin,  nose,  and  ears,  and  sometimes  by  an 
icteric  tinge  due  to  congestion  of  the  liver.  Haemoptysis  is  less  common 
than  in  either  mitral  stenosis  or  sigmoid  disease.  Dropsy,  with  albuminuria 
and  slight  icterus,  is  the  most  characteristic  condition,  while  arterial  anaemia 
with  syncope  and  liability  to  sudden  death  is  less  marked  than  in  aortic 
cases. 

The  left  auricle,  being  habitually  over-full,  but  with  no  obstacle  to  its 
contraction,  dilates  Avith  but  little  hypertrophy.  The  pulmonary  veins 
share  in  the  change,  and  each  pulsation  of  the  left  ventricle  is  transmitted 
to  the  pulmonary  capillaries.  Thus  the  lungs  become  congested,  the  blood- 
pressure  in  the  pulmonary  artery  rises,  and  the  right  ventricle  finds  diffi- 
culty in  expelling  its  contents.  As  a  result,  it  hypertrophies  to  some 
extent,  and  dilates  much  more  ;  its  walls  also  become  dense  and  tough. 
This  may  be  the  effect  of  hypertrophy,  but  it  is  perhaps  partly  due  to  con- 
gestion of  the  muscular  tissue,  from  the  cardiac  circulation  sharing  in  the 
general  venous  congestion.  The  tricuspid  valve  probably  yields  as  soon  as 
the  ventricle  begins  to  dilate.    Its  safety-valve  action  comes  at  once  into 
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play,  no  doubt  with  relief  to  the  heart.  This  regurgitation  is  beneficial 
under  the  temporary  congestion  of  the  right  side,  which  occurs  during  exer- 
tion in  a  normal  heart ;  but  it  now  becomes  permanent.  The  right  auricle 
dilates  as  much  as  the  left,  and  in  chronic  cases  often  more,  as  the  increas- 
ing obstruction  in  the  pulmonary  capillaries  leads  to  comparative  diminution 
of  pressure  in  the  left  ventricle  and  auricle. 

The  natural  compensation  of  mitral  regurgitation  consists  in  hyper- 
trophy of  the  right  ventricle;  The  left  ventricle  is  either  unaffected  or 
very  slightly  dilated,  but  it  may  hypertrophy  if  there  is  a  complication  of 
sclerosed  arteries  or  chronic  Bright's  disease. 

It  is  often  stated  that  mitral  regurgitation  causes  compensatory  hyper- 
trophy of  the  left  ventricle,  but  this  statement  does  not  appear  to  be  true 
in  fact  or  reasonable  in  theory.  Why  a  cavity  in  front  of  a  leaking  valve 
should  have  extra  pressure  is  not  clear;  it  must  be  easier  to  empty  the 
ventricle  (or  any  other  chamber)  by  two  exits  than  by  one,  and  the  pulse  of 
mitral  incompetence  shows  not  high  tension  but  low.  It  may  be  argued 
that  the  cardiac  impulse  is  in  these  cases  often  displaced  to  the  left,  but 
examination  after  death  shows  that  this  is  not  due  to  enlargement  of  the 
left  ventricle,  but  to  the  right  side  of  the  heart,  which  pushes  the  apex 
towards  the  left  and  downwards,  or  to  aortic  or  renal  disease. 

The  unguarded  openings  of  the  two  cavse  allow  the  congestion  of  the 
right  side  of  the  heart  to  be  at  once  transmitted  to  the  systemic  veins ; 
each  contraction  of  the  right  ventricle  produces  a  wave  which  passes 
straight  into  the  two  cavse  and  their  branches,  not  only  checking  but  re- 
vex'sing  the  natm-al  current  of  the  blood.  This  is  seen  in  the  external 
jugular  veins,  which  become  dilated  and  pulsate  with  each  beat  of  the 
heart — an  impoi-tant  sign  of  tricuspid  regurgitation,  which  can  be  easily 
distinguished  from  the  normal  or  exaggerated  inspiratory  pulsation,  by  its 
following  not  the  pulmonary  but  the  cardiac  rhythm.* 

The  face  and  neck  are  generally  presei'ved  from  dropsy,  owing  no  doubt 
to  the  great  assistance  to  the  venous  circulation  afforded  by  gravity ;  but 
the  arms  are  often  found  swollen,  particularly  over  the  dorsum  of  the  hand, 
and  the  right  or  left  limb  Avill  suffer  according  to  the  patient's  position  in 
bed. 

The  inferior  cava  is  more  rapidly  and  severely  affected  than  the  supe- 
rior. The  valveless  hepatic  veins  which  join  it  just  before  it  enters  the 
right  auricle  suffer  immediately  ;  the  centre  of  each  hepatic  lobule  becomes 
congested,  the  liver  enlarges  and  is  usually  tender  to  the  touch,  and  after  a 
time  biliary  excretion  is  hindered,  and  a  more  or  less  decided  jaundiced  tint 
appears  in  the  eyes  and  the  skin ;  occasionally  the  hepatic  channels  become 
so  dilated  that  the  whole  organ  palpably  throbs  with  each  pulsation  of  the 
right  ventricle,  by  the  same  mechanism  as  was  just  noticed  in  the  case  of 
the  external  jugular  vein  (see  a  paper  by  Dr  F.  Taylor,  '  Guy's  Hosp.  Rep.,' 
1875,  p.  377).  Even  before  there  are  symptoms  of  hepatic  congestion,  the 
stomach  begins  to  suffer,  dyspepsia  and  distressing  flatulence  greatly  adding 
to  the  disturbance  of  the  heart  and  the  distress  of  the  patient.  After 
death  the  mucous  membrane  of  the  stomach  is  found  swollen,  deep  red, 
often  with  minute  ecchymoses,  and  covered  with  tenacious  mucus.  Thp 
intestines  seem  to  be  the  least  affected  of  the  viscera  in  the  portal  region ; 
but  the  spleen  from  continued  congestion  becomes,  not  swollen,  as  in 
*  Dilatation  and  pulsation  of  the  interniil  jugular  veins  "  as  recosiniseil  hy  Lancisi  ns  a 
aign  of  ("aneurysm")  dilatation  of  the  vicrlih  ventricle.  Corvisnrt  disbelieved  this  state- 
ment, but  li  iennec  reas'!erted  it  ('  Ausc.  Med.,'  ii,  2(53-4). 


^^'^  VALVULAIi  DISEASE 

cases  of  portal  obstruction,  but  dense,  dark  coloured,  and  crisp  to  the 

_  The  kidneys  show  their  congestion  by  secreting  scanty,  high-coloured 
unne  with  raised  specific  gravity  and  an  abundant  deposit  of  lithates 
Albumen  IS  often  present,  but  h^ematuria  from  cardiac  disease  of  any  kind 
IS  much  less  common.  Htemorrhoids  if  present  are  aggravated,  although 
this  IS  a  less  frequent  effect  of  disease  of  the  heart  than  it  is  of  cirrhosis  of 
the  hver.  The  congestion  of  the  lower  extremities  leads  to  anasarca,  which 
begins  about  the  ankles  and  dorsum  of  the  foot,  and  spreads  upward  to  the 
thighs.  It  is  remarkable  that  the  scrotum  almost  always  escapes.  Ascites 
is  nearly  constant  among  the  later  symptoms  of  cardiac  dropsy,  but  is 
seldom  so  large  as  in  cases  of  hepatic  obstruction.  Some  amount  of  pleural 
and  pericardial  effusion  is  almost  always  found  after  death,  but  there  is 
seldom  enough  to  be  detected  during  life,  or  to  call  for  treatment.  Hremor- 
rhage  is  a  rare  event,  but  occasionally  it  may  occur  either  from  the  lungs 
or  the  gastric  vessels. 


Valvular  afections  of  the  right  side. — These  are  seldom  met  with,  and 
comparatively  unimportant. 

5.  Pulmonary  or  dextro-sigmoid  stenosis  with  obstruction* — This  is  the 
least  rare  of  primary  organic  lesions  of  the  right  side.  It  is  almost  always 
congenital,  though  due  in  most  cases  to  intra-uterine  endocarditis,  and  will 
be  described  with  other  malformations  (p.  27i). 

When,  hoAvever,  we  hear  a  systolic  basal  murmur  traceable  upwards  and 
to  the  left — that  is  to  say,  in  the  second  and  first  intercostal  spaces — it 
very  seldom  indicates  congenital  dextro-sigmoid  stenosis.  The  murmur  is 
temporary,  not  permanent,  and  is  unaccompanied  by  signs  of  dilatation  of 
the  right  side  of  the  heart  or  of  cyanosis.  It  is  loud,  blowing,  often  harsh, 
easily  heightened  by  movement,  and  very  restricted  in  locality.  Occasion- 
ally it  is  heard  in  cases  of  phthisis,  when  it  is  probably  produced  by  slight 
traction  or  pressure  on  the  iDulmonary  trunk  by  pleural  adhesions,  and  in- 
tensified by  solidification  of  the  lung.  Much  more  often  this  systolic  "  pul- 
monary "  murmur  is  heard  in  cases  of  extreme  anoemia,  in  chlorosis  fre- 
quently, in  the  anaemia  of  rheumatic  fever  and  of  Bright's  disease  occasion- 
ally, and  sometimes  in  cases  of  Addison's  idiopathic  anaemia,  of  leuchsemia, 
and  of  Hodgkin's  disease. 

Dr  Foxwell,  of  Birmingham,  has  observed  that  the  conus  arteriosus 

of  the  right  ventricle,  as  well  as  the  jjulmonary  trunk,  is  dilated  after 

death,  and  that  the  sigmoid  valves  are  thus  pushed  up  nearer  to  the  more 

fixed  bifurcation  of  the  artery.    Thus  the  vessel  becomes  tortuous,  like  the 

brachial  artery  affected  with  atheroma,  and  the  constriction  which  results 

(as  in  bending  an  india-rubber  tube)  gives  the  condition  necessary  to  form  a 

fluid  vein  (Bradshaw  Lecture,  '  Lancet,'  Nov.  4th,  1899). 

*  It  is  unfortunate  thsit  we  have  no  word  for  the  valves  which  guard  the  entrance  to 
either  the  pulmonary  artery  or  the  aorta.  The  adjective  "pulmonary"  is  naturally  taken 
to  apply  to  the  lungs  rather  than  to  their  artery  or  its  valves,  and  the  adjective  "aortic" 
rather  to  the  trunk  of  the  great  artery  than  to  its  valves.  Some  years  ago  the  writer  pro- 
posed to  appropriate  the  terms  semilunar  and  sigmoid  by  an  arbitrary  convention  to  the 
aortic  and  pulmonary  valves  respectively  (' Journ.  of  Anat.  and  Phys.,'  1875).  Dr  Donald 
McAlister,  of  Cambridge,  has  suggested  the  words  dextro-  and  Isevo-sigmoid  for  the  same 
purpose.  Some  such  addition  to  our  nomenclature  would  be  of  much  practical  value,  but  it 
seems  almost  hopeless  to  introduce  changes  of  this  kind,  however  much  needed.  Perhaps 
"sigmoid"  as  a  synonym  for  aortic,  and  "dextro-sigmoid"  as  a  synonym  for  pulmonary, 
have  the  best  chance,  and  in  the  present  and  the  last  edition  of  this  book  they  have  been 
introduced,  but  not,  it  is  hopfed,  so  as  to  cause  ambiguity. 
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A  similax-  muniuir  is  occasionally  audible  in  the  aortic  area;  and  the 
arterial  bruit  heard  in  the  great  vessels  of  the  neck,  in  the  abdominal  aorta, 
and  wherever  a  superficial  artery  can  be  pressed  by  the  stethoscope  in 
anjemic  subjects,  is  clinically  and,  in  all  probability,  physically  related 
to  that  of  the  pulmonary  artery.  The  explanation  above  given,  by  which 
this  miu-mur  is  reduced  to  an  example  of  a  fluid  vein,  is  more  satisfactoiy 
than  any  other. 

In  children  a  dextro-sigmoid  systolic  bruit  may  sometimes  be  heard, 
which  is  produced  by  the  pressure  of  the  stethoscope  on  the  yielding  parietes 
of  the  chest. 

6.  Pulmonary  or  dextro-sigmoid  imperfectiion  is  the  rarest  of  all  val- 
vular lesions.  In  the  only  cases  seen  by  the  writer,  ulcerative  endocarditis 
had  affected  the  right  as  well  as  the  left  side  of  the  heart.  In  '  Allbutt's 
System,'  Dr  Pitt  has  given  the  result  of  99  collected  cases  of  this  lesion,  of 
which  29  were  from  Guy's  Hospital,  and  all  verified  by  autopsy.  In  57  the 
condition  was  one  of  septic  endocarditis,  and  followed  pneumonia  in  5  cases, 
puerperal  fever  in  4,  and  gonorrhoea  in  8.  It  often  complicated  congenital 
lesions,  and  was  rarely  confined  to  the  pulmonary  valves.  Antecedent 
rheumatism  was  seldom  noted.  Its  sign  Avould  be  a  diastolic  basal  murmur, 
traceable  down  the  sternum  from  the  third  left  costal  cartilage ;  but  Dr 
Pitt  found  this  to  be  seldom  heard — only  a  systolic  murmur  from  concomi- 
tant stenosis.  The  usual  symptoms  were  htemoptysis  and  dyspnoea.  The 
incompetence  was  occasionally  due  to  dilatation  of  the  pulmonary  artery 
owing  to  obstruction  in  the  lungs  or  left  side  of  the  heart. 

7.  Tricuspid  stenosis  with  obstruction  of  the  passage  of  blood  from  the 
cavse  and  right  auricle  to  the  right  ventricle  and  lungs  is  a  condition  occa- 
sionally seen,  usually  as  a  complication  of  mitral  stenosis. 

Dr  Bedford  Fenwick  collected  forty-six  cases  of  tricuspid  contraction, 
•of  which  the  majority  occurred  in  young  women,  and  only  five  in  men 
('  Path.  Trans.,'  1881,  p.  48).  In  half  there  was  no  rheumatic  history 
giving  a  clue  to  their  origin.  Every  case  Avas  accompanied  by  a  correspond- 
ing condition  of  the  mitral  orifice. 

Among  87  cases  collected  by  Dr  Pitt  from  the  i^ost-mortem  records  of 
Ouy's  Hospital  during  twenty-six  years,  the  majority  were  fatal  between  the 
ages  of  fifteen  and  fifty,  and  more  than  half  under  thirty.  There  was  a 
preponderance  of  cases  in  women.  In  every  case  but  two  there  was  also 
mitral  stenosis  present.  In  more  than  half  the  cases  there  was  a  definite 
Tiistory  of  rheumatic  fever,  in  twelve  more  of  chorea,  and  in  others  of  more 
•or  less  doubtful  "  rheumatism." 

A  presystolic  bruit  was  only  heard  in  ten  cases,  and  in  many  no  murmur 
at  all  was  audible. 

The  physical  sign  of  tricuspid  stenosis  is  a  jiresystolic  murmur  audible 
■at  mid-sternum  between  the  fifth  costal  cartilages,  and  traceable  as  far  as 
"the  ensiform  cartilajre. 

8.  Tricuspid  incompetence  with  regurgitation. — This  is  extremely  com- 
mon as  a  normal  or  almost  normal  adaptation  to  relieve  temporarj^  pressure 
on  the  right  side  of  the  heart.  It  probably  occurs  in  every  healthy  man 
who  runs  a  long  race,  or  who  dives  and  continues  as  long  as  he  can  under 
■water.* 

*  For  the  explanation  of  this  mechanism  see  the  late  Mr  Wilkinson  King's  papers  on 
the  "Safety-valve  Functions  of  the  Tricuspid,  or  thp  Moderator  Band  of  the  Right 
ventricle,"  '  Qnfs  Hosp.  Reports,'  vols,  ii  and  vi  of  tlie  first  series. 
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It  is  also  the  probable  explanation  of  the  temporary  systolic  murmur 
which  is  frequently  heard  when  apparently  healthy  persons  have  hurried 
upstairs  to  be  examined  for  assurance ;  or  in  young  men  who  fear  that  they 
have  disease  of  the  heart,  and  are  naturally  excited  under  auscultation. 
The  murmur  always  goes  with  accelerated  pulse,  often  with  irregularity 
and  palpitation  of  the  heart,  and  it  speedily  disappears  after  the  excitement 
is  over. 

More  permanent  tricuspid  regurgitation  is  frequently  present,  as  above 
described,  in  chronic  cases  of  mitral  obstruction  or  incompetence,  and  also 
in  those  of  dilatation  of  the  right  side  of  the  heart,  consecutive  to  chronic 
bronchitis  with  emphysema ;  for  in  all  such  cases  there  is  not  only  general 
venous  congestion  and  dropsy,  but  after  death  the  tricuspid  orifice  is  found 
dilated,  and  its  valve  incompetent.  But  it  is  remarkable  how  seldom  we 
can  identify  a  bruit  as  the  result  of  this  regurgitation.  In  primary  cardiac 
cases  it  may  probably  often  be  masked  by  an  aortic  or  mitral  murmur, 
and  in  dropsy  and  cyanosis  of  pulmonary  origin  rapid  breathing  and  bron- 
chial rhonchi  may  obscure  it,  or  emphysematous  lungs  may  prevent  its 
reaching  the  ear. 

Nevertheless,  its  comparative  rarity  remains  a  difficulty.  Possibly 
when  there  is  decided  dilatation  of  the  tricuspid  orifice  the  leak  is  so  wide 
that  it  nearly  approximates  to  the  dimensions  of  the  auricle  itself,  and 
thus  the  conditions  of  a  fluid  vein  would  not  be  fulfilled.  This  explanation 
would  agree  with  the  much  less  frequent  but  still  undoubted  absence  of  u 
mitral  murmur  in  some  cases  of  regurgitation,  and  with  the  constancy  of  a 
diastolic  bruit  in  those  of  aortic  regurgitation,  w^here  the  difference  in 
calibre  between  the  largest  gap  in  the  sigmoid  valves  and  the  left  ventricle 
in  diastole  must  be  far  greater  than  that  between  a  badly  leaking  mitral 
orifice  and  the  left  auricle. 

If  carefully  sought  for,  we  may  occasionally  detect  a  tricuspid  bruit 
supervening  in  a  case  of  chronic  mitral  disease ;  and  its  presence  is  not 
infrequently  recognised  in  the  later  stages  of  bronchitis  with  emphysema,  of 
cirrhosis  of  the  lung,  or  of  extremely  chronic  fibroid  phthisis.  Its  charac- 
ters are  systolic  rhythm,  and  a  limited  seat  in  the  mid-sternum  or  over  the 
ensiform  cartilage.  Its  quality  is  usually  that  of  a  bellows  murmur.  The 
second  pulmonary  sound  is  less  loud  than  in  health. 

The  radial  pulse  is  not  directly  affected,  but  is  usually  frequent  and  often 
irregular  from  mitral  disease.  Beside  the  murmur,  and  more  constant  than 
it,  is  the  symptom  of  jugular  venous  pulsation  synchronous  with  the  cardiac 
syncope.  Tricuspid  incompetence  from  primary  lesions  of  the  valve  is  a 
rare  condition,  and  most  often  occurs  along  with  ulceration  of  other  valves  in 
cases  of  septic  endocarditis. 

Combined  cardiac  lesions. — The  most  common  combination  is  that  of 
aortic  (sigmoid)  regurgitation  and  obstruction,  giving  the  characteristic  to- 
and-fro  murmur  at  the  base.  Its  effect  on  the  heart  and  on  the  pulse  and 
its  clinical  course  are  those  of  sigmoid  incompetence. 

Often  associated  with  these  as  an  organic  lesion  is  mitral  incompetence, 
and  still  more  frequently  secondary  dilatation  of  the  mitral  orifice  with 
regurgitation.  Indeed,  the  natural  course  of  aortic  valvular  disease  when 
it  is  not  cut  short  by  sudden  death  is  towai'ds  mitral  incompetence  with 
congested  lungs,  dilated  right  side  of  the  heart,  and  general  dropsy.  Clini- 
cally such  cases  are  mitral :  the  pulse  loses  its  water-hammer  chart^cter  and 
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becomes  small,  weak,  and  iiTe-ular,  and  the  attacks  of  anginal  pain  are 
often  relieved.    Aortic  lesions  rarely  follow  those  of  the  mitral  valve. 

Mitral  stenosis  is,  as  above  mentioned,  often  associated  with  regurgita- 
tion :  usually  the  latter  is  the  complication,  but  early  imperfection  of  the 
mitral  valve  from  rheumatic  endocarditis  may  gradually  be  converted  by 
successive  attacks  into  a  cicatricial  stenosis.  In  such  cases  the  pulse  is  that 
of  regurgitation,  and  the  general  symptoms  indistinguishable  from  those  of 
pi-imary  mitral  incompetence.  Mitral  regurgitation  as  the  result  of  dilata- 
tion of  the  left  ventricle  in  the  latter  stages  of  chronic  Bright's  disease  is 
frequently  met  with,  and  leads  to  important  clinical  complications,  to  be 
hereafter  described. 

Tricuspid  incompetence  as  the  result  of  dilatation  of  the  right  ventricle 
is,  we  have  seen,  extremely  common,  in  the  final  stages  of  heart  disease 
whether  aortic  or  mitral  in  origin,  and  it  is  equally  so  as  the  result  of  chronic 
pulmonary  obstruction  from  emphysema,  bronchitis,  asthma,  or  the  most 
protracted  forms  of  phthisis.  Primary  tricuspid  incompetence  is  nearly 
unknown. 

Tricuspid  stenosis,  though  not  so  rare  as  was  once  thought,  is  almost 
always  combined  with  mitral  stenosis,  due  to  the  same  causes,  and  helping 
to  produce  the  same  effects. 

Pulmonary  (or  dextro-sigmoid)  obstruction  is  a  congenital  defect  and 
often  associated  with  an  incomplete  ventricular  septum. 

Dextro-sigmoid  incompetence  is  occasionally  seen  as  a  complication,  of 
left  sigmoid  or  mitral  disease  of  a  septic  kind. 

Comparative  freqiienctj  of  valvular  lesions  of  the  heart. — The  relative 
frequency  of  the  several  valvular  lesions  of  the  heart  is  not  easy  to  deter- 
mine :  partly  because  during  life  it  is  often  a  question  whether  a  murmur 
is  due  to  functional  or  organic  disease ;  partly  because,  even  after  death, 
there  may  be  a  question  as  to  the  perfect  competence  of  a  valve ;  and 
partly  because  there  are  so  frequently  combinations  of  more  than  one 
valvular  lesion. 

Clinically,  an  apical  systolic  bruit  is  undoubtedly  the  most  frequent ;  a 
to-and-fro  basic  bruit  comes  next,  and  a  presystolic  murmur  third.  Mitral 
regurgitation,  therefore,  is  by  far  the  most  common  form  of  heart  disease, 
as  judged  by  physical  signs ;  but  mitral  stenosis  is  decidedly  more  frequent 
in  adults  as  shown  in  the  deadhouse,  and  even  before  adult  life  the  same 
is  probably  true  after  the  seventh  and  eighth  year.  Mitral  is  far  more 
common  than  sigmoid  disease  in  women,  and  mitral  stenosis  more  common 
in  women  than  in  men. 

From  the  post-mortem  records  of  Guy's  Hospital,  Dr  Shaw  ascer- 
tained that  out  of  147  cases  the  mitral  valve  alone  was  diseased  in  41,  the 
aortic  alone  in  26,  and  both  in  69.  On  the  right  side  there  were  14  cases 
of  tricuspid  stenosis,  7  of  its  dilatation  and  thickening,  and  5  of  disease  of 
the  pulmonary  valves.  In  only  3  cases  were  there  lesions  on  the  right  side 
without  the  left  being  also  affected. 

Prognosis. — According  to  Wilks,  "  as  regards  the  relative  gravity  of  the 
valvular  diseases,  probably  aortic  obstruction  is  the  least  serious ;  next  to 
this,  stenosis  of  the  mitral  valve,  which  with  a  compensating  hypertrophied 
auricle  may  endure  for  years.  Eegurgitant  diseases  are  far  more  serious, 
but  mitral  regurgitation  is  less  so  than  aortic,  for  the  latter  condition  often 
leads  to  sudden  death." 
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This  opinion  was  corroborated  by  Peacock  and  by  Bristowe,  but  there  are 
authors  who  regard  stenosis  as  more  serious  than  incompetence,  both  for 
the  sigmoid  and  mitral  valves. 

If  we  exclude  cases  of  acute  infective  ulceration,  which  proves  fatal  not 
so  much  by  its  mechanical  effects  as  by  its  septic  emboli  and  toxines,  un- 
doubtedly the  gravest  of  all  valvular  lesions  is  aortic  incompetence  with 
dilatation  of  the  left  ventricle.  Nevertheless,  well-compensated  aortic  leak- 
ing may  go  on  with  care  for  years,  and  when  mitral  dilatation  and  incom- 
petence become  added,  the  danger  is  rather  diminished  than  increased. 

The  least  gi-ave  single  valvular  lesion  is  aortic  stenosis,  with  moderate 
compensating  hypertrophy.  Still,  in  the  case  of  elderly  men  with  athero- 
matous and  inelastic  arteries,  these  cases  are  liable  to  be  cut  short  by 
sudden  and  fatal  syncope. 

Intermediate  in  danger  between  the  two  forms  of  aortic  valvular  dis- 
eases are  mitral  obstruction  and  regurgitation.  The  former  is  more  often 
met  with  accidentally,  without  symptoms;  and  in  all  likelihood  will  last 
longer.  The  latter  causes  severe  symptoms,  but  of  all  valvular  lesions  is 
most  efficiently  relieved  by  appropriate  treatment.  The  most  common 
mitral  cases  are  those  of  stenosis  with  secondary  regurgitation,  and  these 
are  the  gravest ;  next  to  cases  of  aortic  incompetence  they  offer  the  shortest 
prospect  of  continued  life.  The  danger  of  sudden  death  is  greater  in  un- 
comf)licated  mitral  stenosis  than  when  there  is  regurgitation  either  primary 
or  secondary. 

Other  considerations,  however,  modify  the  jDrognosis  derived  from  the 
anatomical  character  of  the  valvular  lesion.  One  is  that  of  age,  another 
is  mode  of  life  as  to  exposure,  intemperance,  and  occupation.  A  rheumatic 
lesion  is,  other  things  being  equal,  of  better  outlook  than  one  of  athero- 
matous origin,  partly  because  the  former  occurs  in  younger,  the  latter  in 
older  patients. 

Another  important  consideration  is  the  state  of  nutrition  of  the  cardiac 
walls.  A  healthy  hypertrophied  auricle  will  often  overcome  the  impedi- 
ment of  a  narrowed  left  ostium,  a  healthy  hypertrophied  right  ventricle,  a 
leaking  mitral  valve ;  and  a  healthy  hypertrophied  left  ventricle  will  com- 
pensate a  narrowed  or  even  a  leaking  aortic  valve.  But  when  thrombosis 
and  anaemia,  fatty  or  fibrous  degeneration,  or  dilatation  befall  the  muscle, 
then  the  hydraulic  effects  of  the  valvular  defect  become  apparent  and  too 
often  ingravescent. 

Right  side. — Of  lesions  of  the  right  side,  pulmonary  stenosis  is  almost 
always  a  congenital  defect ;  it  leads  to  cyanosis,  and  life  is  rarely  protracted 
beyond  childhood,  except  in  the  slighter  forms  of  the  disease,  and  even  then 
the  patients  usually  die  as  young  adults  from  phthisis.  Occasionally,  how- 
ever, they  may  live  to  be  fifty  years  old. 

Tricuspid  stenosis  is  almost  always  a  concomitant  of  the  same  change  in 
the  mitral  orifice,  and,  if  recognised  during  life,  would  add  to  the  gravity 
of  the  prognosis.  It  was  found  after  death  in  32  cases  out  of  196  at  Guy's 
Hospital  by  Dr  Samways,  and  most  of  these  were  cases  in  which  the  mitral 
orifice  admitted  only  one  finger  {2\  inches  in  circumference).  Tricuspid 
regurgitation  is  very  common,  but  only  as  the  result  either  of  pulmonary 
obstruction  or  of  primary  valvular  lesions  on  the  left  side  of  the  heart.  It 
is  probably  a  beneficial  event,  by  allowing  the  high  blood-pressure  to  be 
distributed  through  the  systemic  veins  and  relieved  by  anasarca. 

Left  side. — It  is  only  in  the  latter  stage  of  aortic  valvular  disease  that 
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dropsy  and  general  venous  congestion  with  albuminuria  and  jaundice  occur, 
when  the  left  ventricle  and  the  mitral  valve  have  yielded  and  become 
dilated.  Hiemoptysis  and  epistaxis  belong  particularly  to  its  early  stages. 
Severe  cardiac  pain,  urgent  dyspnoea  with  orthopnoea,  and  excessive  palpi- 
tation, are  miseries  which  attend  the  later  stages  of  aortic  incompetence. 
Hfemoptysis  is  far  more  often  from  mitral  stenosis  than  from  mitral  regur- 
gitation. 

Fatal  synco'pt. — Syncope  and  sudden  death  are  usually  and  justly  asso- 
ciated with  sigmoid  rather  than  mitral  disease.  In  mitral  disease  sudden 
death  occurs  more  often  in  cases  of  obstruction  than  in  those  of  incom- 
petence. 

In  li  consecutive  cases  of  sudden  death  by  syncope  from  valvular  dis- 
ease of  the  heart  at  Guy's  Hospital,  there  were  five  due  to  aortic  regurgita- 
tion, fatal  at  ages  between  twenty  and  seventy,  and  nine  due  to  mitral 
obstruction,  three  of  the  patients  being  between  twelve  and  fourteen,  and 
the  other  six  between  twenty-six  and  forty-eight.  None  were  due  to  mitral 
incompetence  alone.  The  total  number  of  mitral  compared  with  aortic 
cases  was  very  much  larger,  perhaps  three  times  as  large. 

Probably  atheroma  of  the  aortic  orifice,  with  considerable  stenosis  and 
incompetence,  is  the  form  of  valvular  disease  which  most  often  leads  to 
absolutely  sudden  death.  Even  severe  cases  of  aortic  regurgitation,  occur- 
ring; in  younger  i^atients  as  the  result  of  rheumatism,  produce  comparatively 
slight  symptoms  while  well  compensated ;  but  when  dilatation  occurs,  the 
mitral  valve  gives  way,  pulmonary  congestion  and  dropsy  soon  follow,  and 
the  case  becomes  a  mixed  one.  In  such  cases  death  may  still  supervene  by 
terribly  sudden  syncope,  but  there  has  been  ample  warning  beforehand. 

With  respect  to  sudden  death  in  general,  Dr  Shaw  found  that  there 
were  34  cases  in  the  hospital  in  the  ten  years  1875 — 84,  from  all  causes,  ex- 
cluding injury  and  haemorrhage.  Of  these,  in  14  the  cardiac  valves  were 
found  normal,  in  20  they  were  diseased ;  the  aortic  in  13,  the  mitral  in  7, 
and  in  all  these  seven  mitral  cases  the  left  ostium  was  constricted.  Of  the 
above  14  cases  with  healthy  valves,  the  cardiac  muscle  was  degenerated  in 
11,  viz.  fatty  in  8  and  fibroid  in  3. 

An  independent  suiDplementary  search,  made  for  this  edition  by  Dr 
Walter  Telling  for  the  years  1894-5-6,  shows  that  of  16  cases  in  which  death 
might  be  called  sudden,  i.  e.  with  serious  symptoms  of  less  than  ten  hours' 
duration,  there  were  two  due  to  aortic  regurgitation  (at  eight  and  thirty- 
one),  one  to  a  fatty  heart  at  sixty-six,  two  to  rupture  of  an  aortic  aneurysm 
(at  twenty-nine  and  sixty-two),  and  eight  to  cerebral  hsemorrhage.  Of  the 
remaining  three,  one  was  caused  by  profuse  haemoptysis  in  the  course  of 
phthisis,  one  by  uraemia,  and  one  by  perforation  of  a  stercoral  ulcer  above 
a  cancerous  stricture  of  the  colon. 

Of  compensation  as  influencing  prognosis  of  heart  disease,  we  have  al- 
ready stated  the  importance  of  hypertrophy  of  the  muscular  walls  next  pre- 
ceding the  valvular  lesion,  the  left  ventricle  for  the  aortic  (sigmoid)  valves, 
the  left  auricle  for  mitral  obstruction,  and  the  right  ventricle  for  mitral 
regurgitation.  Dilatation  is  the  opposite  process,  in  which  the  cavities  act 
only  as  elastic,  not  as  contractile  tissues  ;  but  a  moderate  degree  of  dilata- 
tion is  probably  not  only  inevitable  but  advantageous  behind  a  leaking 
valve. 

We  may,  however,  exaggerate  the  value  of  a  compensatory  hypertrophy. 
If  there  are  no  symptoms,  the  absence  of  hyperti-ophy  shows  that  the  heart 
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does  its  work  well  in  spite  of  the  valvular  lesion  by  its  own  natural 
powers. 

With  regard  to  duration  of  valvular  disease,  judging  by  the  patient's 
age  at  the  time  of  death,  Dr  Shaw  found  that  of  95  fatal  aortic  cases  at 
Guy's  Hospital  (26  without  and  69  with  concomitant  mitral  lesions)  1  died 
under  ten  years  old,  U  between  ten  and  twenty,  40  between  twenty  and 
forty,  33  between  forty  and  sixty,  and  7  above  sixty.  Of  41  fatal  mitral 
cases,  none  died  under  ten,  6  between  ten  and  twenty,  U  between  twenty 
and  forty,  20  between  forty  and  sixty,  and  only  1  above  sixty.  The  general 
experience  is  that  the  dm-ation  of  aortic  disease  is  considerably  less  than 
that  of  mitral,  *.  e.  the  time  of  death  is  earlier. 

Taking  clinical  instead  of  pathological  data,  he  found  that  among  80 
patients  (excluding  cases  of  ulcerative  endocarditis),  the  shortest  period 
which  elapsed  between  the  appearance  of  marked  cardiac  symptoms  and 
deathi  was  in  aortic  cases  two  weeks,  in  mitral  fom*.  The  average  period 
(not  very  important,  since  it  may  be  so  much  influenced  by  a  single  excep- 
tional case)  was  only  two  and  a  half  years  in  "  mitral "  cases  in  general, 
one  year  and  a  half  in  aortic  cases  with  mitral  regurgitation  also,  and  as 
much  as  four  and  a  half  years  in  simple,  *.  e.  well-compensated  aortic  cases. 
In  cases  of  mitral  stenosis  without  symptoms  or  sign  of  regurgitation,  the 
average  duration  was  three  and  a  half  years. 

The  average  age  in  53  persons  dying  of  mitral  stenosis  (with  or  without 
regm-gitation)  was  found  by  Broadbent  to  be  about  thirty-eight  for  women 
and  thirty-three  for  men ;  in  42  persons  observed  by  Hayden  about  thirty- 
eight  ;  in  61  cases  (many  of  them  children)  recorded  by  Samson,  thirty- 
three  ;  and  in  a  much  larger  number  of  cases  (196)  collected  from  the 
2Jost-mortetn  records  of  Guy's  Hospital,  Dr  Samways  found  the  average  age 
of  death  was  thirty-eight,  without  any  difference  between  males  and  females 
('  Brit.  Med.  Journ.,'  1897,  vol.  i,  p.  197,  and  1898,  vol.  i,  p.  364),  in  1896, 
Nov.  28th,  and  lS98,  Feb.  5th. 

In  the  most  favourable  form  of  valvular  disease,  aortic  stenosis,  Peacock 
recorded  a  case  exhibiting  the  most  extreme  degree  of  obstruction,  in  which 
compensation  was  so  perfect  that  the  patient  died  at  seventy-five  after  an 
operation  for  strangulated  hernia.  For  aortic  regurgitation  the  same  accu- 
rate observer  estimated  as  the  longest  period  of  survival  after  the  exist- 
ence of  the  lesion  was  ascertained,  five  or  perhaps  seven  years.  Happily, 
however,  this  period  is  often  exceeded. 

So  far  as  prognosis  is  related  to  the  cause  of  the  cardiac  lesion,  it  is 
better  in  rheumatic  than  in  atheromatous  cases.  The  most  favom-able' 
cases,  apart  from  the  nature  and  extent  of  the  lesion,  are  those  in  young 
subjects  whose  hearts  have  been  damaged  by  rheumatic  endocarditis,  but 
whose  nutrition  and  renal  depuration  are  vigorous.  The  worst  cases  are 
those  of  ingravescent  atheroma  with  confirmed  gout  and  granular  kidneys. 

Indeed  it  may  be  generally  said  that,  other  things  being  equal,  the 
younger  the  patient  the  better  the  prognosis  ;  but  the  forecast  must  always 
be  doubtful  until  a  year  or  more  after  signs  of  valvular  disease  have 
appeared,  so  that  we  can  judge  of  the  amount  of  compensation  and  the 
absence  of  ingravescent  symptoms.* 

As  to  sex,  the  prognosis  is  better  for  Avomen  than  for  men,  because  in 
the  majority  of  cases  their  lives  are  easier  and  more  tranquil. 

*  There  is  in  eai-ly  life  a  special  power  of  repair  and  self-adjnstment  in  the  heart  which 
warrants  onr  expressing  a  more  cheerful  proprnosis  than  would  he  justifiahle  in  cases  of 
cardiac  disease  occurring  in  a  grown  person  (Chas.  West).  (In  children,)  as  long  as  the 
<  ;irdiac  lesion  gives  rise  to  no  symptoms,  the  prognosis  is  very  favourahle  (Eustace  Smith). 
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Apart  from  the  nature  of  the  lesion,  a  most  important  element  of 
pi-ognosis  is  the  kind  of  life  which  the  patient  is  able  and  willing  to  live. 
Hard  work  and  exposure,  dissipation,  starvation,  and  drink  bring  otherwise 
favourable  cases  to  an  early  fatal  result.  Moderation  in  all  things,  a  gentle 
life,  an  equable  temper,  with  exemption  from  attacks  of  rheumatism,  from 
bronchial  cataiTh  and  pneumonia,  from  muscular  strains,  and  from  the 
excitement  of  passion,  are  the  conditions  which  prolong  otherwise  unfavour- 
able cases  to  advanced  age,  and  that  not  infrequently  after  a  far  from  use- 
less or  unhappy  life.* 

On  the  whole,  the  hospital  student  will  find  that  in  private  practice  he 
will  succeed  far  better  with  the  same  treatment  than  he  could  anticipate 
from  his  previous  experience.  Sir  Andrew  Clai-k,  Professor  Gairdner,  and 
others  have  published  remarkable  facts  as  to  the  long  duration  of  life  in 
cases  not  with  cardiac  murmurs  only,  but  with  conclusive  symptoms  of 
organic  disease  of  the  heart  ('  Brit.  Med.  Journ.,'  Feb.  5th.  and  12th,  1887). 

The  two  following  cases  have  come  under  the  writer's  observation : 

All  old  gentleuiiin,  the  subject  of  atheroma  of  the  left  sigmoid  valves  with  obstnictiou 
and  regurgitation,  was  advised  to  live  with  the  precautions  necessary  to  his  condition,  and 
from  about. sixty-five  to  nearly  eighty  continued  to  enjoy  good  health.  He  was  of  a  placid 
temper,  and  so  obedient  a  patient  that  he  would  let  a  train  start  before  his  eyes  rather  than 
hurry  to  catch  it.    He  died  at  hist  from  cerebral  hsemorrhiige  at  a  little  over  eighty. 

A  young  man  of  thirty-one  had  been  the  subject  of  cardiac  disease  since  an  attack  of 
rheumatism  when  a  child.  He  had  been  educated  at  home,  was  never  suffered  to  play  like 
other  boys,  and  at  college  lived  the  same  careful  and  moderate  life.  When  the  writer  saw 
him  he  was  married,  with  healthy  children,  in  active  business,  with  good  breath  and  healthy 
complexion.  There  was  a  loud  diastolic  basic  murmur  and  a  splashing  pulse,  with  scarcely 
any  signs  of  dilntation  or  hypertrophy,  i.  e.  the  nearly  normal  ventricle  was  sufficient  for 
the  regular  calls  upon  its  power. 

From  the  point  of  view,  however,  of  insurance,  the  risk  is  great  and 

diflficult  to  estimate ;  so  that  few  offices  will  accept  on  any  terms  "  lives  " 

which  are  weighted  with,  organic  disease  of  the  cardiac  valves.    The  only 

duty  of  the  advising  physician  is  not  to  mistake ,  functional  disturbance, 

with  or  without  murmurs,  for  organic  disease. f 

Treatment. — The  objects  of  treatment  in  valvular  disease  of  the  heart 
are — first,  to  spare  the  damaged  organ  as  much  work  as  possible,  and  there- 
fore to  avoid  all  strain  on  the  circulation,  whether  of  muscular  exertion  or 
mental  agitation ;  secondly,  to  maintain  the  nutrition  of  the  myocardium, 
and  particularly  of  the  right  or  left  ventricle,  in  the  best  condition,  so  that 
(with  or  without  compensatory  hypertrophy)  it  may  suffice  to  make  up  for 
the  damaged  valve ;  thirdly,  to  moderate  the  rapidity  alld  increase  the  force 
of  the  cardiac  contractions,  and  to  lengthen  the  period  of  repose  afforded  by 
the  interval  between  one  beat  and  the  next ;  fourthly,  to  prevent  or  relieve 
dyspepsia  and  flatulence,  and  to  keep  the  bowels  and  the  kidneys  to  their 
work ;  lastly,  to  succour  the  final  stage  of  venous  congestion  and  dropsy  by 
mechanically  relieving  the  circulation  of  the  load  of  stagnant  blood  or 
exuded  serum. 

The  first  indication  is  met  by  enjoining  a  quiet,  self-restrained  life,  with 
avoidance  of  the  exposure  which  leads  to  bronchitis,  and  the  intemperance 
which  may  end  in  Bright's  disease ;  the  second  by  prescribing  animal  food 
with  moderate  use  of  stimulants,  and  the  addition  of  tincture  of  steel,  or 

*  The  late  Sir  Stafford  Northcote  was  a  striking  instance  of  this  result. 

t  The  writer  may  be  allowed  to  refer  to  a  paper  "  On  some  Points  in  the  Prognosis  and 
Treatment  of  Cardiac  Disease,"  read  before  the  Hunterian  Society  ('  Brit.  Med.  .Tourn 
November.  1890).  and  %  lecture  on  Life  Assurance,  printed  in  the  'Guy's  Hospital 
Gazette  *  far  1897. 
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any  other  preparation  of  iron  which  suits  the  patient  better.  In  some  cases 
arsenic  is  even  more  useful,  and  acts  in  much  the  same  way,  by  improving 
the  blood  and  the  muscles.  To  fulfil  the  third  indication,  we  possess  a 
direct  cardiac  moderator,  making  irregular  action  rhythmical,  rapid  ineffec- 
tual pulsation  slower  and  more  efficient,  and  feeble  contractions  stron-  • 
steadying  the  pulse,  and  raising  the  blood-pressure  in  the  systemic  arteries  * 
This  invaluable  drug  is  digitalis.  We  use  either  the  dried  and  powdered 
leaves  of  foxglove,  or  the  infusion  and  tincture  prepared  from  them.  The 
condition  most  favourably  influenced  by  digitalis  is  one  of  mitral  regurgita- 
tion, with  a  dilated  heart,  and  a  rapid,  irregular,  compressible  pulse.  In 
cases  of  mitral  stenosis  this  drug  is  far  less  constantly  successful,  though  it 
IS  still  the  best  we  have.  Nor  is  digitalis  of  so  much  service  in  functional 
disorders  of  the  heart  or  in  any  condition  attended  by  fever.  In  disease  of 
the  sigmoid  valves  with  compensating  hypertrophy  of  the  left  ventricle  it  is 
often  useful,  but  when  there  is  much  dilatation  it  may  be  dangerous.  In 
cases  of  aortic  regurgitation  especially,  it  must  be  used  with  great  caution, 
and  never  when  the  pulse  is  slow.  When,  however,  primary  sigmoid  disease 
or  mitral  stenosis  becomes  complicated  with  mitral  regurgitation,  and  the 
pulse  acquires  a  ".mitral"  character,  digitalis  is  invaluable.  In  fact,  in  all 
cases  of  cardiac  dropsy  it  is  our  most  important  remedy.  Digitalis  should 
not,  however,  be  given  when  compensation  is  good  and  symptoms  absent. 
All  that  it  could  do  is  done  by  natural  means,  and  it  is  much  wiser  not  to 
interfere. 

Beside  its  direct  action  on  the  heart,  digitalis  acts  as  a  powerful  diuretic, 
probably  by  raising  the  blood-pressure  in,  the  renal  artery.  For  this  object 
it  is  much  assisted  by  combination  with  mercury  and  squill.  The  pill  so 
composed — "  the  pill,"  as  Addison  called  it — is  the  most  valuable  of  remedies 
for  cardiac  dropsy.  It  appears  to  have  been  introduced  by  Matthew  Baillie. 
Other  diuretics  may  also  be  usefully  prescribed — acetate  of  potash,  cream- 
of-tartar  lemonade  (the  "imperial  drink"),  sweet  spirits  of  nitre,  decoction 
of  broom-tops,  and  resin  of  coi^aiba. 

Diaphoretics  are  not  of  much  service  in  these  cases,  and  if  the  kidneys 
are  unfortunately  diseased  we  must  depend  on  the  action  of  hydragogue 
purgatives.  In  other  cases  more  gentle  aperients  help  the  action  of  the 
diuretic  drugs. 

When  there  is  gi'eat  ascites,  it  is  well  to  tap  at  once,  and  to  prescribe 
the  pill  when  the  kidneys  have  been  thus  relieved.  For  general  dropsy 
acupuncture  is  a  still  better  remedy.  The  patient  should  be  got  out  of  bed 
and  the  effused  serum  allowed  to  gravitate  into  his  legs — a  great  relief  in 
itself.  They  should  then  be  washed,  smeared  -with  weak  carbolic  oil,  and 
punctured  with  a  needle  or  lancet  quite  through  the  skin  into  the  lymph- 
spaces  beneath.  The  benefit  of  the  free  flow  of  serum  thus  obtained  is 
often  most  striking.  The  patient  finds  his  breathing  easier  ;  he  can  sleep 
again  and  take  food ;  the  kidneys  begin  to  secrete  ;  the  liver  is  relieved  of 
its  congestion;  and  a  man  who  was  at  the  point  of  death  by  suffocation  is 
able  to  go  about  free  from  dropsy,  and  in  comparative  health. 

Occasionally  engorgement  of  the  lung  will  come  on  so  quickly,  and  the 
whole  venous  system  with  the  right  side  of  the  heart  be  so  blocked,  that 
venesection  is  called  for,  and  may  be  practised  with  the  greatest  benefit ;  the 
indications  for  this  treatment  are  ortliopnoea,  lividity  of  countenance,  great 


*  This  lasfr  vaso-motor  notion  of  dipitiUis  wns  nscpi-tnined  by  Rrunton,  and  in  tliis  it 
differs  from  stroplinnthns  (Fraser,  1885,  Brmiton  and  Tnniiicliffe,  'Journ.  of  Pliys.,'  1896). 
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distress  of  breathing,  and  pulsation  of  the  jugular  veins.  After  ten  ounces 
or  perhaps  not  until  a  pint  of  blood  has  been  remo.ved,  the  lividity  will  pass 
off,  the  breathing  become  tranquil,  and  often  refreshing  sleep  ensue.  More- 
over, diuretics  and  digitalis  will  now  act  with  effect,  which  before  they 
could  not  do. 

If  the  prejudices  of  the  patient  or- his  friends  forbid  bleeding,  cupping 
between  the  shoulders  is  the  next  best  thing, — certainly  more  efficient  than 
leeching.  But  a  purge  of  calomel  or  blue  pill,  followed  by  a  full  dose  of 
magnesium  sulphate,  is  always  a  good  sequel,  and  often  a  very  tolerable 
substitute  for  letting  blood. 

Hsemorrhage  from  the  lungs  in  cases  of  mitral  stenosis  is  a  valuable 
means  of  relief,  and  should  never  be  stopped,  even  if  we  could  do  it. 

For  a  most  distressing  symptom  of  heart  disease — sleeplessness,  opiates 
may  be  given,  not  only  with  safety,  but  with  the  greatest  benefit.  Five 
grains  of  the  compound  soap  pill,  or  one  sixth  or  one  fourth  of  a  grain  of 
morphia  may  be  taken  at  bedtime,  or,  if  it  ^Droduce  gastric  disturbance,  it 
may  be  injected  hypodermically.  If,  from  the  presence  of  renal  disease  or 
any  other  cause,  opiates  are  unsuitable,  we  may  us©  Hoffmann's  anodyne 
(sp.  setheris  comp.)  or  full  doses  of  hyoscyamus.  Chloral  hydrate  is  counter- 
indicated,  and  paraldehyde  is  unpleasant ;  but  a  fluid  drachm  of  tincture  of 
henbane  in  a  little  hot  brandy  and  water  at  bedtime  is  a  safe  hypnotic  ; 
and  particularly  in  elderly  people  is  preferable  to  bromides.  Of  all  the 
stronger  hypnotics,  except  opium,  the  writer  has  found  chloral-amide  and 
sulphonal  most  useful  in  cardiac  cases. 

Extract  and  tincture  of  the  flowers  and  stem  of  lily  of  the  valley  (Coii- 
vallaria  majalis)  have  been  of  late  years  revived  as  a  remedy  in  similar 
conditions  to  those  in  which  digitalis  is  valuable.  The  drug  is  undoubtedly 
efficacious  in  raising  blood-pressure,  and  thus  producing  diuresis.  It 
appears  to  be  devoid  of  danger,  and  sometimes  proves  useful  when  digitalis 
fails  or  is  counter-indicated.  It  was  employed  for  di'opsy  in  the  seven- 
teenth century,  long  before  Withering  introduced  the  use  of  digitalis,  and 
it  is  still  a  popular  remedy  in  Russia. 

Citrate  of  caffeine  is  another  useful  cardiac  remedy,  and  is  much  praised 
by  some  experienced  physicians.  To  obtain  its  good  effect  it  should  be 
given  in  full  doses. 

Strophanthus,  an  African  aiTOW  poison  (S.  hispidus,  nat.  ord.  Apocyna- 
ceae),  was  introduced  by  Fraser,  of  Edinburgh.  A  tincture  is  prepared  from 
the  seeds,  which  yield  an  active  glycoside,  strophanthin.  Fraser  found  that 
this  drug  increased  the  length  of  the  cardiac  systole  in  animals  while  slowing 
the  pulsations,  and  that  it  was  more  powerful  than  digitalis.  It  appears  not 
to  have  a  cumulative  effect.  After  thorough  investigation  in  the  laboratory 
it  was  tried  in  cases  of  cardiac,  particularly  mitral,  disease  (in  doses  of  five 
or  ten  minims  of  the  tincture  or  more),  and  with  good  results.  Its  remedial 
action  is  like  that  of  digitalis,  and  it  sometimes  appears  to  succeed  better, 
at  least  for  a  time ;  but  at  present  strophanthus  has  shown  no  title  to 
supersede  the  older  remedy,  and  not  infrequently  fails  where  digitalis  suc- 
ceeds. See  Prof.  Eraser's  paper  (in  the  '  British  Medical  Journal,'  Novem- 
ber 14th,  1885),  and  one  by  Dr  Quinlan  {ibid.,  August  27th,  1887). 

Increasing  experience  of  strophanthus  has  raised  the  writer's  estimation 
of  its  value.    It  is  safe  and  useful,  particularly  in  cases  of  mitral  disease  or 
of  functional  tachycardia  and,  palpitation.    It  suits  children  well,  and  is 
often  useful  in  chronic  cardiac  cases  in  adults.    He  has  never  seen  the 
vor..  II.  18 
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striking  and  admirable  results  of  digitalis  in  the  worst  cases  quite  attained 
by  strophanthus  or  any  other  drug;  but  he  has  found  the  addition  of 
etrophanthus  to  digitalis  succeed  where  neither  drug  was  so  useful  alone. 

In  cases  of  sigmoid  regurgitation,  where  digitalis  is  useless  or  counter- 
indicated,  we  depend  chiefly  upon  iron  or  belladonna  in  the  early  stages, 
and  on  ammonia,  senega,  and  ether  in  the  later. 

One  important  object  in  most  cases  of  cardiac  disease  is  to  prevent 
flatulent  dyspepsia  by  careful  diet,  and  by  the  use  of  soda  and  nux  vomica, 
bismuth,  tincture  of  cardamoms,  peppermint,  and  other  carminatives. 
Strong  coffee,  spices  and  pepper,  wine,  aromatic  spirits  of  ammonia  and 
brandy  are  each  of  them  useful. 

In  many  cases  of  disease  of  the  sigmoid  valves,  usually  before  general 
dilatation  of  the  heart  and  dropsy  have  set  in,  symptoms  appear  like  those 
of  angina  pectoris.  For  this  severe  paroxysmal  pain  nitro-glycerine  and 
nitrite  of  amyl  are  the  appropriate  remedies,  with  repeated  small  bleedings 
from  the  arm.  Belladonna  is  sometimes  given  in  these  cases  with  good 
effect ;  also  iodide  of  potassium,  which  has  a  double  application  in  disease 
of  the  heart,  anodyne,  by  diminishing  tension,  as  in  aneurysm,  and  diuretic 
in  cases  of  cardiac  dropsy. 

Prof.  Oertel  has  advocated  treatment  of  disease  of  the  heart  by  a  sj'stem 
of  carefully  arranged  gymnastics,  including  ascent  of  hills.  This  plan  has 
been  criticised  both  in  Germany  and  elsewhere.  The  heart  can  never  be 
an  idle  muscle,  and  when  there  is  a  valvular  lesion  present,  the  difficulty 
stimulates  it  to  increased  exertion.  To  add  to  this  stimulus  seems  un- 
necessary, if  not  injurious ;  and  to  urge  a  j)atient  to  tax  his  heart  beyond  what 
he  can  do  with  comfort  is  meddlesome  practice ;  we  have  ample  experience 
of  its  bad  effects  from  what  we  see  in  patients  whose  necessity  compels  them 
to  practise  the  cure  without  knowing  it. 

More  recently  what  is  called  the  Schott  treatment,  as  practised  at 
Nauheim,  has  become  more  fashionable.  It  consists  in  a  combination  of 
hot  saline  baths  (90°  F.)  with  regulated  muscular  exercises.  That  the 
cautious  and  tentative  exercise  of  the  arms  against  moderate  resistance 
may  be  useful  in  certain  cases  is  possible,  and  that  hot  baths  temporarily 
divert  blood  to  the  surface  of  the  body  and  for  a  time  raise  the  arterial 
blood-pressure  is  demonstrable.  But  good  of  this  kind  can  be  obtained  by 
the  use  of  baths  anywhere,  and  whether  warmed  in  the  earth  or  in  a  boiler. 
Some  of  the  statements  made  as  to  the  rapid  and  permanent  diminution 
of  the  cardiac  dulness  can  only  be  attributed  to  the  difficulties  of  percussion 
and  the  remarkable  power  of  expectation  over  the  faculty  of  observation.* 

Congenital  Disease  of  the  Heakt. — This  frequently  depends  on  a  pri- 
mary defect  of  development,  but  also  upon  intra-uterine  inflammation, 
sometimes  perhaps  of  a  true  rheumatic  character.! 

Malformation  from  arrest  of  development  without  evidence  of  endocar- 
ditis.—the  heart  consists  (like  that  of  a  fish)  of  only  two  cavities, 
the  auricle  and  ventricle,  without  any  septum  making  a  right  and  left  divi- 

*  See  01)  this  subipct  Douplns  Powell's  iudioious  criticism  (Lumleian  Lectures,  1899, 
Tin  80  90)  Also  some  remarks  by  Dr  Hule  White  on  the  Oertel- Schwenio:er  und  the 
Schott  treatment  in  the  '  Guy's  Hosp.  Gazette,'  Sept.  15th,  1900,  pp.  104  and  105,  nnd  the 
enrlier  papers  bv  Dr.  Poore  '  Brit.  Med.  Journ.,'  1895,  vol.  ii,  p.  1195),  and  Sir  \^  illi«m 
Broiulbcnt  (ibid,1896,  vol  i,  p.  769).  r-  i  h  i 

t  Tlie  most  important  contributions  to  the  patbolopfyof  this  subject  are  by  IJokitansKy. 
Rauchfuss,  and  Kussmaul  in  Germany,  and  by  Norman  Chevers  and  Peacock  in  England. 
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sion,  life  is  rarely  sustained  after  the  cessation  of  the  placental  circulation 
at  birth.  One  infant,  however,  with  this  defect  is  recorded  to  have  lived 
seven  days,  and  two  others  three  days. 

With  two  completely  formed  auricles  and  one  ventricle,  from  which  an 
aorta  arises  and  supplies  both  lungs  and  body  (as  in  a  frog),  life  may  be 
prolonged  for  weeks  or  even  months  (see  Dr  Peacock's  collection  of  cases 
in  his  monograph  on  '  Malformations  of  the  Human  Heart,'  1866)  ;  and 
when  the  pulmonary  artery  and  aorta  are  normal,  adult  life  may  be  occa- 
sionally reached  even  though  there  is  no  trace  of  a  septum  in  the  ventricle. 

A  mere  imperfection  of  the  septum  between  the  two  ventricles  (as  in  the 
chelonian  reptiles)  is  a  less  important  defect  of  development.  It  almost 
always  occupies  the  "  undefended  space  "  between  the  base  of  the  left  ven- 
tricle and  the  sinus  of  the  right.  Persons  with  this  abnormality  have 
lived  to  adult  age  in  apparent  health,  and  died  of  some  independent 
disorder.  They  usually,  however,  suffer  from  cold  extremities,  are  unable 
to  take  active  exercise,  are  liable  to  dyspnoea  on  exertion,  and  to  cyanosis 
in  cold  weather. 

Results  of  intra-uterine  endocarditis. — It  appears  from  twenty-three 
cases  tabulated  by  Schipmann  that  this  is  rare  before  the  fourth  month  of 
foetal  life.  By  far  the  most  common  and  important  effect  of  inflammation 
of  the  foetal  heart  is  stenosis  of  the  pulmonary  orifice.  The  limitation  to 
the  right  side  of  the  organ  really  comes  under  the  same  law  as  the  corre- 
sponding limitation  to  the  left  side  in  extra-uterine  life ;  in  both  cases  the 
cavity  which  has  most  work  to  perform  suffers  most.  Why  the  tricuspid 
valve  should  so  frequently  escape  is  less  clear ;  probably  it  may  depend  on 
part  of  the  incoming  foetal  blood  being  diverted  to  the  foramen  ovale. 
Cases,  however,  of  congenital  stenosis  of  the  right  auriculo-ventricular 
valve  are  recorded. 

The  effect  of  this  obstruction,  occurring  before  the  septum  between  the 
ventricles  is  completed,  will  be  to  perpetuate  the  aperture  of  communication 
in  the  undefended  space ;  the  ductus  arteriosus  will  remain  permeable,  and 
the  foramen  ovale  will  continue  unclosed. 

The  first  case  of  this  remarkable  condition  was  recorded  by  Sandifort  at 
Leyden  in  1777,  and  the  next  was  by  William  Hunter  at  Glasgow  in  1783. 
In  each  the  patient  was  a  boy  who  lived  to  the  age  of  about  twelve  years. 
Numerous  cases  have  been  since  observed,  in  most  of  which  the  aorta  com- 
municates with  the  right  as  well  as  the  left  ventricle.  In  the  most  extreme 
degree  of  the  lesion  the  pulmonary  artery  is  completely  obstructed  (atresia), 
so  that  not  only  some  but  all  the  blood  which  reaches  the  right  ventricle  is 
expelled  through  the  aorta,  and  the  lungs  are  supplied  through  the  ductus 
arteriosus.  The  septum  ventriculorum  is  open,  and  under  such  circum- 
stances life  may  be  prolonged  for  months  or  possibly  for  more  than  a  y^^ar. 
Sometimes  the  constriction  is  not  at  the  orifice  of  the  pulmonary  artery, 
but  at  the  junction  of  the  sinus  with  the  rest  of  the  right  ventricle,  so  that 
that  cavity  of  the  heart  is  divided  into  two,  like  the  ventricle  and  hulhus 
arteriosus  of  a  frog's  heart.  From  the  position  of  the  opening  in  the  unde- 
fended space  above  described,  there  is  still  free  communication  between 
the  right  and  left  ventricles,  and  so  the  results  are  much  the  same  as  those 
which  accompany  moderate  stenosis  of  the  pulmonary  orifice. 

Lastly,  the  effects  of  endocarditis  of  the  right  side  may  be  combined 
with  one  or  any  of  the  remarkable  transpositions  which  occur  in  the  origin 
of  the  great  vessels  of  the  heart.    These  combinations  have  been  particu- 
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larly  investigated  by  Kussinaul,  and  are  of  great  interest  from  a  morpho- 
logical point  of  view,  but  they  are  not  frequent  enough  to  be  of  clinical 
importance.  Moreover,  as  we  shall  see,  the  physical  signs  and  symptoms  of 
congenital  lesions  of  the  heart  are  rarely  capable  of  leading  to  more  than 
a  general  recognition  of  their  presence,  and  we  must  be  content  to  base 
further  diagnosis  upon  the  age  which  the  patient  has  attained,  and  our 
knowledge  of  the  relative  fi-equency  of  the  several  lesions. 

Prognosis.— ~ln  many  cases  it  is  remarkable  how  adaptation  and  com- 
pensation by  dilatation  and  hypertrophy  prevent  the  results  which  before- 
hand would  appear  inevitable.  The  greatest  mortality  occurs  in  the  first 
days  or  weeks  of  extra-uterine  life.  All  the  worst  cases  end  in  death  before 
the  infant  is  a  month  or  two  old,  and  if  he  survives  the  first  year  there  is 
good  probability  of  his  being  reared.  With  the  development  of  the  body 
at  puberty  fresh  stress  is  put  upon  the  heart,  and  often  severe  symptoms 
then  first  show  themselves.  Even  if  adult  life  be  reached,  the  dangers  of 
exposure  to  cold  producing  bronchial  and  pulmonary  inflammation,  and  of 
muscular  exertion  breaking  down  the  compensatory  power  of  the  heart  are 
such,  that  of  those  who  survive  childhood  few  live  beyond  the  age  of  thirty. 
The  same  conditions,  exposure  and  exertion,  sufficiently  explain  the  un- 
doubtedly worse  prognosis  for  males.  Among  the  longest  survivals  in  cases 
of  (usually  very  moderate)  congenital  pulmonary  stenosis,  two  cases  were 
fatal  at  thirty,  one  at  thirty-seven,  two  at  forty-four,  one  at  fifty-seven,  and 
two  at  sixty. 

The  writer  met  with  a  very  marked  case  of  morbus  cseruleus  in  a  young 
man  of  twenty-five ;  and  a  mild  case  in  a  lady  who  was  living  and  tolerably 
well  when  past  fifty. 

Rokitansky  believed  that  cyanosis  protected  from  tuberculosis,  Lebert 
thought  it  favoured  consumption.  In  56  cases  of  malformation  of  the  heart 
with  more  or  less  cyanosis,  where  patients  reached  the  age  of  eight,  Peacock 
found  that  nine  died  of  tubercular  disease  of  the  lungs.  When  puberty  is 
attained  (and  from  thirteen  to  twenty-five)  phthisis  is  undoubtedly  the  most 
common  cause  of  death,  a  remarkable  contrast  to  its  rarity  in  stenosis  of 
the  orifices  of  the  left  side  of  the  heart.  The  chief  peculiarity  of  the  dis- 
ease is  the  frequency  of  severe  heemorrhage.  It  does  not  often  run  a  rapid 
course,  and  tiibercles  of  the  larynx  are  said  to  be  rare. 

Symptoms. — The  most  important  clinical  results  of  congenital  disease  of 
the  heart  are  dyspnoea  and  cyanosis ;  to  these,  anasarca  succeeds,  and  the 
other  results  of  venous  congestion  and  arterial  anaemia  which  have  been 
detailed  in  the  present  chapter. 

Cyanosis,  or  the  blue  disease  (morbus  cce7-uleus),  Avas  once  supposed  to 
be  characteristic  of  congenital  cardiac  lesions,  and  to  depend  on  mingling  of 
the  arterial  and  venous  streams  of  blood.  So  William  Hunter  originally 
taught,  and  he  was  followed  by  Meckel,  by  Gintrac  and  Bouillaud,  by  Hope, 
Williams,  Walshe,  and  Chevers.  But  it  is  not  an  uncommon  result  of 
chronic  bronchitis,  especially  of  bronchiectasis  in  children ;  and,  on  the 
other  hand,  it  may  be  absent  for  many  years,  notwithstanding  grave  mal- 
formations of  the  heart.  Still,  in  its  extreme  fonn  it  is  seldom  seen  except 
in  cases  of  malformation ;  and  if  absent  it  often  appears  on  exertion  or 
crying. 

The  question  has  been  much  discussed  whether  cyanosis,  if  admitted  not 
to  be  due  to  actual  mixture  of  venous  and  arterial  blood,  depends  more 
upon  non-aeration  of  the  blood  or  upon  venous  congestion.    The  latter 
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view  was  taken  by  Louis  and  Cruveilhier,  Rokitansky,  Stills,  and  Peacock. 
Both  conditions  coexist  in  most  of  the  cases  now  under  discussion ; '  but  of 
the  two,  deficient  aeration  is  probably  the  more  constant.  See  a  valuable 
paper  by  Dr  Lees  in  the  31st  volume  of  the  '  Pathological  Transactions.' 

Cyanosis  is  most  marked  in  the  lips,  the  tip  of  the  nose  and  ears,  the 
fino-ers  and  toes ;  in  bad  cases  the  whole  face  is  of  a  leaden  colour,  the 
eyes  are  bloodshot,  and  the  mucous  membrane  of  the  mouth  purple  in  tint. 
The  blueness  is  increased  by  exertion,  by  coughing,  and  by  cold.  The 
fingers  and  toes  are  clubbed  and  the  nails  incurved.  Though  the  patient 
is  usually  comfortable  while  at  rest,  exertion  brings  on  dyspnoea.  Orthopnxjea 
is  less  constant  and  marked  than  in  acquired  disease  of  the  heart. 

The  patient  suffers  much  from  the  winter's  cold,  and  in  marked  cases 
the  hands  and  feet  feel  chill  and  clammy  even  in  warm  weather.  In  the 
slighter  cases  the  body  is  often  well  nourished,  while  the  muscular  strength 
and  mental  faculties  are  not  perceptibly  impaired. 

Peacock  quotes  the  follomng  graphic  description  by  Dr  Wm.  Hunter  of 
his  original  case  (1783)  :  "  Though  he  was  remarkably  thin,  he  had  not  the 
look  of  being  emaciated  by  consumption  ;  on  the  contrary,  it  appeared  to 
be  his  natural  habit.  If  a  man  had  never  seen  any  of  the  canine  species 
but  the  bull-dog,  he  would  be  struck  at  the  first  sight  of  the  delicate  Italian 
greyhound.  This  young  gentleman  put  me  in  mind  of  that  animal,  and 
when  I  looked  at  his  legs  especially,  I  could  not  but  think  of  the  legs  of  a 
wading  waterfowl." 

In  101  cases  analysed  by  Peacock,  he  found  that  symptoms  were  first 
noticed  at  or  shortly  after  birth  in  74,  within  the  first  year  in  15  more, 
between  one  and  two  years  after  birth  in  i,  between  two  and  five  years  in 
5,  and  in  the  remaining  2  cases  at  thirteen  and  fourteen. 

The  physical  signs  of  congenital  pulmonary  stenosis  are  as  a  rule— (1) 
increased  cardiac  dulness  transversely  and  to  the  right  from  hypertrophy  of 
the  right  ventricle  ;  (2)  a  long  and  loud  bellows  murmur,  systolic  in  rhythm, 
basic  in  position,  but  often  unduly  difl[used,  and  frequently  accompanied 
with  a  tactile  thrill.  The  form  of  the  chest,  the  seat  of  the  apex-beat, 
the  character  of  the  second  sound,  and  the  rate,  volume,  and  regularity  of 
pulse  when  the  patient  is  at  rest,  are  usually  unaffected.  But  the  pulse  is 
liable  to  be  easily  rendered  frequent,  irregular,  feeble,  or  intermittent. 
Occasionally  a  diastolic  bruit  has  indicated  pulmonary  regurgitation;  and, 
perhaps  more  often,  there  has  been  no  abnonnal  sound  whatever. 

Treatment. — The  first  indication  is  to  keep  up  the  temperature  of  the 
patient's  body.  A  cyanotic  child  should  be  wrapped  in  cotton  wool,  and 
the  room  kept  at  an  equable  temperature.  If  it  survives  infancy,  it  should 
be  clothed  from  head  to  foot  in  flannel,  and  carefully  shielded  from  expo- 
sure to  inclement  weather,  even  a  degree  of  cold  or  of  wind  which  is  only 
healthful  to  an  ordinary  child.  Fits  of  crying  should  be  as  much  as 
possible  prevented  during  childhood,  and  all  exertion  should  be  carefully 
restricted.  Such  children  instinctively  sit  quiet  by  the  fireside,  although 
unfortunately  they  are  sometimes  of  an  excitable  temper. 

Removal  to  a  wann  climate  when  practicable  is  a  most  valuable  means 
of  treatment. 

The  convulsive  attacks  to  which  cyanotic  persons  are  subject  are  often 
relieved  by  the  application  of  a  few  leeches  to  the  temples  or  behind  the 
ears.  Palpitation,  dyspnoea,  bronchitis,  and  flatulence  must  be  treated  by 
the  same  measures  as  arc  useful  in  acquired  disease  of  the  heart. 
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Cardiac  Disease  in  Childuen.— Apart  from  the  congenital  lesions  just 
described,  children  are  frequently  the  subjects  of  acquired  disease  of  the 
heart,  and  in  them  it  presents  certain  peculiarities  of  practical  importance. 

The  parts  involved  ai-e  almost  always  the  pericardium  and  the  endocar- 
dium. Primary  disease  of  the  myocardium  and  lesions  of  the  aortic  valves 
is  rare.  With  the  doubtful  exception  of  chorea  and,  occasionally,  of  adhe- 
rent pericardium,  there  is  scarcely  any  condition  but  organic  lesions  of  the 
valves  which  produces  a  bruit.  Even  in  cases  of  marked  anaemia,  it  is  very 
rare  to  hear  murmurs  in  the  heart,  the  arteries,  or  the  veins.  The  pulse 
is  naturally  frequent  in  children,  and  the  heart's  action  is  easily  quickened 
by  excitement.  The  apex-beat  is  usually  higher  in  childhood  than  in  adults, 
and  sometimes  a  little  further  out. 

Etiology. — The  origin  of  valvular  disease  as  observed  in  childhood  is  in 
one  of  the  following  causes :  — (1)  Congenital  lesions  from  malformation  or 
intra-uterine  endocarditis  of  the  right  side.  (2)  Rheumatism.  This  is 
common  in  children,  but  the  synovitis  and  pain  are  so  slight  and  the  fever 
60  moderate,  that  it  is  easily  overlooked.  On  the  other  hand,  there  is  great 
likelihood  of  the  heart  suffering,  since  there  is  no  doubt  that  fewer  children 
affected  with  (acute  or  subacute)  rheumatism  escape  cardiac  inflammation 
than  adults  attacked  in  the  same  way.  (3)  Chorea.  This  is  often  com- 
bined Avith  cardiac  murmurs,  and  these  are  probably  organic,  but  chorea 
is  so  often  preceded  by  rlieumatism  that  certainly  many,  and  perhaps  the 
large  majority,  of  these  cases  are  due  to  the  latter  cause.  (4)  Scarlatina. 
Valvular  lesions  may  not  very  infrequently  be  traced  to  an  attack  of  scarlet 
fever ;  but  this  disease  is  so  often  followed  by  multiple  synovitis  of,  in  most 
cases,  true  rheumatic  character,  that  here  again  most  post-scarlatinal  cases 
of  endocarditis  are  really  due  to  the  latter  malady.  (5)  Occasionally  cardiac 
disease  in  children  has  followed  measles,  enteric  fever,  smallpox,  or  diph- 
theria'; but  more  often  dilatation  than  valvular  lesions. 

In  the  great  majority  of  cases,  disease  of  the  left  side  of  the  heart  in 
children  means  previous  rheumatic  endocarditis.  Girls  are  more  liable  to 
valvular  disease  than  boys  (167  to  81  of  Dr  Goodhart's  cases). 

Acute  ulcerative  endocarditis  with  infective  emboli  may  occur  before 
puberty,  usually  as  a  second  attack  on  the  valves  previously  damaged  by 
rheumatism ;  but  atheromatous  degeneration  of  the  valves  is  unknowTa  in 
childhood. 

Anatomy  and  locality. — The  nodules  of  coagulated  lymph,  the  pucker- 
ing, contraction,  and  adhesion  of  the  valves,  are  what  has  been  already 
described  in  the  adult.  Parrot  (quoted  by  Dr  Eustace  Smith)  observed 
minute  htematomata  and  fibrous  nodules  on  the  miti-al  curtains  in  infants 
dying  under  a  month  old ;  these  seem  to  gradually  disappear  without  lead- 
ing to  further  changes. 

In  children,  incompetence  is  a  more  common  result  of  endocarditis  than 
obstruction,  but  the  latter  is  a  not  infrequent  lesion  of  the  mitral  orifice 
after  five  years  old.  An  apex  systolic  bruit  is  the  commonest  physical 
sign,  and  the  lesions  are  probably,  in  order  of  frequency — mitral  insufli- 
ciency,  mitral  obstruction,  aortic  regurgitation,  and  aortic  obstruction. 

Adherent  pericardium  is  also  very  common,  and  quite  as  grave  as  mitral 
disease.  The  resulting  hypertrophy  and  dilatation  of  the  cavities  does  not 
differ  from  that  seen  in  adults. 

Syinptoms. — It  is  remarkable  that  wo  rarely  see  the  familiar  type  of 
either  aortic  or  mitral  disease  in  children,  except  in  the  final  stages  of 
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their  illness.  The  aspect  of  a  child  with  cardiac  disease  is  rather  that  of 
phthisis.  He  is  pale  and  thin,  with  dilated  pupils,  a  delicate  skin,  and  a 
quick,  easily  excited,  but  usually  regular  pulse ;  he  has  often  a  short,  dry 
cough,  and  gets  out  of  breath  when  he  runs. 

Sudden  death  from  disease  of  the  heart  is  very  rare  in  children.  The 
last  stage  of  their  illness  is  marked  by  dyspnoea  and  exhaustion,  or  some- 
times by  general  dropsy. 

Prognosis  and  treatment. — ^For  the  most  part,  moderate  valvular  lesions 
are  well  compensated  in  childhood,  and  for  many  years  there  may  be  no 
symptoms  whatever.  Even  when  pallor  and  dyspnoea  on  exertion  lead  to 
an  examination  of  the  chest  and  discovery  of  the  malady,  it  is  often  long 
before  palpitation  appears,  and  longer  still  before  signs  of  venous  conges- 
tion are  added  to  those  of  arterial  anaemia.  The  period  of  puberty  and  the 
five  or  six  years  that  follow  it  are  very  critical,  and  the  greater  exposure 
and  liability  to  the  strain  of  labour  and  of  emotion  which  adult  life  brings 
are  unfavourable,  so  that  few  who  have  acquired  serious  lesions  of  the 
valves  in  childhood  reach  middle  age.  Some  of  the  worst  cases  are  those 
of  adherent  pericardium. 

The  general  treatment  consists — first,  in  fostering  the  nutrition  of  the 
patient  by  helping  the  appetite  and  digestion,  and  giving  a  due  amount  of 
meat  with,  in  most  cases,  the  addition  of  a  little  ale  or  port  wine  ;  secondly, 
in  protecting  him  from  damp  and  changes  of  temperature,  while  at  the 
same  time  seeking  to  increase  his  power  of  resistance  by  constant  woollen 
clothing,  by  well-ventilated  dwellings  and  bedrooms,  and  by  life  as  much  as 
possible  in  the  open  air ;  thirdly,  in  prohibiting  violent  games,  and  all  but 
the  most  equable  and  moderate  bodily  exercise ;  lastly,  in  giving  the  heart 
long  periods  of  physiological  rest  by  sleep. 

In  these  oases  residence  in  the  south  of  Europe  during  the  winter  and 
spring,  and,  for  those  who  are  old  enough,  a  long  sea  voyage,  if  possible  on 
a  sailing  vessel,  often  prove  most  salutary. 

Of  drugs,  steel  is  the  most  constantly  useful.  Digitalis,  in  small  and 
long-continued  doses,  is  next  in  importance.  Strophanthus  has  not  served 
the  writer  so  well  with  children,  and  sometimes  entirely  fails  to  reduce 
the  number  of  pulsations.  In  one  case  of  advanced  mitral  regurgitation 
with  dropsy,  in  a  girl  of  about  twelve,  convallaria  acted  as  a  most  useful 
diuretic  after  digitalis  had  apparently  lost  its  power. 

Cardiac  Disease  in  Old  Age. — Valvular  disease  above  sixty  is  usually 
due  to  atheroma,  for  most  of  the  oases  which  follow  rheumatism  do  not 
survive  middle  life.  Aortic  valvular  lesions  are  most  common  in  elderly 
men,  sometimes  complicated  by  aneurysm  or  renal  disease,  while  mitral 
stenosis  is  more  common  in  women.  Fibrous  and  fatty  degeneration  are 
not  infrequent  in  both  sexes.  The  pulse  is  usually  large,  somewhat  jerking 
and  tortuous  from  loss  of  elasticity  in  the  aorta,  even  when  there  is  no 
disease  of  the  sigmoid  valves ;  it  is  often  intermittent.  The  treatment 
should  not  be  active,  but  small  doses  of  digitalis  are  valuable.  An  occa- 
sional blue  pill,  aloes,  senna,  and  other  warm  laxatives  are  indicated,  with 
such  cordials  as  cardamoms,  ether,  and  paregoric. 
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Aneurysm — Definitioti  of  the  term—-Vaneties — Anatomy — Pathology — Origin 
in  strain,  in  syphilis,  and  in  embolism — Symptoms  of  tivo  Icimls. 

Aneurysm  of  the  ascending  aorta — of  the  arch — of  the  descending  aorta — 
Diagnosis — event — prognosis — treatment. 

Abdominal  aneurysms — Symptoms — origin — diagnosis — treatment. 

Dissecting  aneurysms— ^Statistics  of  aortic  aneimjsm. 

Aneurysm  {av€vpv<fp.a,  from  avevpvvw,  to  widen  out,  to  dilate — Fr. 
Anevrisme)  is  a  term  used  by  Galen  and  Paulus  iEgineta  to  denote  what 
■yve  should  now  call  a  traumatic,  false  or  secondary  aneurysm.  Its  Latin 
equivalent  is  dilatatio,  and  it  was  applied  by  Corvisart  to  dilatation  of  part 
or  the  whole  of  a  chamber  of  the  heart.  The  word  occurs  in  its  modern 
restricted  application  at  the  end  of  the  seventeenth  century  (Cook's  '  Mar- 
row of  Chirurgery,'  1675  ;  Salmon's  '  Ars  Chirm-gica,'  1699  ;  Blancard's 
*  Lexicon  Medicum,'  1702) ;  but  aortic  aneurysms  were  first  investigated  by 
the  great  Italian  writers  of  the  18th  century,  Valsalva,  Morgagni,  and 
Scarpa. 

An  aneuiysm  may  be  defined  as  a  circumscribed  tumour  containing 
blood,  communicating  directly  with  an  artery  and  limited  by  a  tunic,  called 
its  sac.  It  Avas  long  questioned  whether  the  term  should  include  cases  in 
which  the  whole  calibre  of  the  vessel  is  dilated,  and  whether  in  the  circum- 
scribed form  it  should  depend  on  the  number  of  arterial  coats  involved.  A 
mere  bulging  of  one  side  of  the  aorta  is  spoken  of  as  a  dilatation,  whereas 
a  general  dilatation  of  the  whole  circumference  of  the  vessel,  if  limited  in 
length,  is  called  a  fusiform  aneurysm.'  If  one  side  of  the  aorta  causes 
symptoms  by  ^^ressure  on  neighbouring  parts,  the  term  "  aneuiysmal  dila- 
tation "  is  often  used,  and  applies  to  a  case  where  the  symptoms  are  refer- 
able both  to  the  impeded  circulation  due  to  dilatation,  and  also  the  mechanical 
pressure  of  a  circumscribed  aneurysm.  When  we  speak  of  "  aneurysm  " 
without  qualification,  we  imply  the  existence  of  a  circumscribed  swelling  of 

*  When  ail  iirtorv  dilates  it  is  calloil  an  aiuMU-ysin,  and  this  kind  of  disease  is  rocog- 
ui-<(il  liv  I  lie  pulsation  ol'  the  labniiriiif^-  artorics. 
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the  sacculated  kind,  couiiuunicating  with  the  vessel  by  a  cympuvatively 
narrow  aperture. 

The  division  of  sacculated  aneurysm  into  two  kinds,  true  and  false, 
according  to  the  number  and  nature  of  its  coats,  is  now  discarded,  for  the 
terms  have  been  used  in  opposite  senses,  and  the  same  aneurysm  may  in 
the  course  of  time  vary  in  the  number  of  these  tunics. 

Scarpa,  one  of  the  earlier  and  most  original  writers  on  the  subject, 
ascertained  that  in  most  saccular  aneurysms  some  of  the  coats  are  want- 
ing ;  and  he  called  these  "  true,"  in  distinction  from  mere  dilatations 
of  an  artery  with  all  its  tunics  complete,  or  "  false  "  aneurysms.  Subse- 
quent -Nvriters  used  the  terms  true  and  false  as  indicative  of  the  perfection 
or  absence  of  some  of  the  coats  of  the  vessel.  It  is  better,  therefore,  to 
avoid  these  terms  altogether,  or  to  use  the  word  "  false  "  as  synonymous  with 
diffused — that  is,  to  denote  the  case  of  a  ruptured  artery  when  the  effused 
blood  has  formed  out  of  the  surrounding  tissues  a  pulsating  swelling  with 
new  walls. 

Anatomy. — Aneurysms  begin  in  a  chronic  inflammation,  which  starts  in 
the  deep  layers  of  the  intima,  and  involves  the  whole  arterial  wall.  Thus 
weakened,  it  yields  before  the  constant  pressure  of  the  contained  blood; 
and  so  a  bulging  occurs  which  pushes  the  media  and  adventitia  before  it. 
Before  the  aneurysm  has  reached  a  large  size,  the  intima  becomes  attenuated 
or  in  parts  atrophied.  It  may  extend  over  the  whole  of  the  inner  surface, 
continuous  with  that  of  the  artery ;  in  other  cases  it  ceases  abruptly  at  the 
neck  of  the  sac,  or  is  only  in  patches  and  shreds  discoverable  over  other 
parts  of  the  interior.  Frequently  we  find  the  whole  intima  smooth,  but 
the  endothelium  is  absent,  and  it  is  closely  connected  with  the  middle  coat. 
While  the  internal  and  middle  tunics  are  thinned  or  destroyed,  the  adven- 
titia becomes  much  thickened,  and  often  forms  alone  the  sac  of  the 
aneuiysm. 

In  the  fusifoi-m  aneurysm  with  smooth  walls  the  blood  does  not  coagu- 
late, but  in  the  circumscribed  or  saccular  form,  with  its  narrow  orifice  and 
roughened  interior,  coagulation  is  ever  ready  to  occur.  This  is  promoted 
by  the  sluggish  motion  of  the  blood  within  it.  The  aneurysmal  sac  is  filled 
wholly  or  partially  with  fibrin  arranged  in  concentric  layers, — ^the  outer 
thin,  hard,  pale,  and  adherent  to  the  arterial  coats ;  whilst  the  inner, 
which  were  bathed  with  blood  during  life,  are  thicker,  softer,  and  darker. 
This  shows  that  the  deposition  is  due  to  the  coagulation  of  blood,  and  not 
to  any  exudation  from  the  walls  of  the  sac.  Nor  does  there  seem  to  be  any 
vascular  connection  between  the  sac  and  the  fibrous  clot.  In  the  cases  of 
rapid  cure  by  pressure  the  sac  is  merely  filled  with  a  uniform  coagulum  ; 
so  the  sac  need  not  be  filled  layer  by  layer ;  indeed  the  lamination  appears 
to  take  place  in  the  coagulum  after  it  has  been  deposited. 

^Etiology. — Aneurysms  are  scarcely  ever  seen  under  the  age  of  tAventy, 
and  are  only  occasionally  met  with  in  young  men,  while  they  are  almost  as 
rare  in  old  age  as  in  yoimg  adult  life.  They  are  by  far  most  common  in 
men  in  the  prime  of  life  (30—50),  and  are  very  rare  in  women  at  any  age. 

The  process  which  sets  up  an  aneurysm  is  a  true  chronic  arteritis  or 
inflammation  of  the  deepest  part  of  the  intima,  and  is  quite  distinct  from 
fatty  degeneration  of  the  cndothelimn,  which  is  always  superficial.  Arter- 
itis spreads  first  to  the  middle  coat,  and  then  ruptures  the  endothelium  of 
the  intima,  forming  what  used  to  be  called  an  "  atheromatous  ulcer."  The 
first  histological  products  are  leucocytes,  and  fatty  and  calcareous  degene- 
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ration  follows,  producing  a  "gruel-like"  detritus  {atheroma).  (See  Dr 
Moxon's  paper  in  the  16th  volume  of  the  '  Guy's  Hospital  Reports/  Third 
Series.)  Whether  the  term  atheroma  be  used,  or  Virchow's  term  Endar- 
teritis deformans,  or  arteriosclerosis,  it  is  important  to  remember  that  the 
process  is  one  of  chronic  inflammation  followed  by  degeneration,  not  of 
primary  fatty  or  calcareous  transformation. 

The  origin  of  this  arterial  inflammation  is  to  be  sought  first  in  the  wear 
and  tear,  the  strain  on  the  arteries  which  is  caused  partly  by  mechanical 
stretching— particularly  in  the  artery  of  the  ham,  in  the  subclavian  and 
innominate — partly  by  varying  and  excessive  blood-pressure.  Thus  it 
may  occur  early  in  life  as  the  result  of  excessive  stretching  of  the  aortic 
branches  and  the  femoral  arteries  in  walking  or  climbing,  or  in  lifting 
weights,  or  in  rowing;  or  as  the  result  of  great  efforts  made  with  the 
breath  held,  the  thorax  fixed,  and  the  muscles  contracting  to  the  utmost  of 
their  power.  The  former  cases  will  more  affect  the  arteries  of  the  limbs, 
the  latter  the  aorta. 

Again,  the  same  increased  strain  from  high  blood-pressure  may  be  pro- 
duced in  chronic  Bright's  disease — not  by  the  arterio-capillary  fibrosis 
which  affects  the  smaller'  vessels,  but  by  the  high  tension  which  accom- 
panies this  condition,  and  produces  its  effects  on  the  aorta  and  its  primary- 
branches.  Thus,  atheromatous  arteritis  becomes  connected  with  gout,  with 
plumbism,  and  with  alcoholic  intemperance.  We  cannot  say  that  atheroma, 
still  less  that  aneurysm,  is  the  direct  result  of  Bright's  disease,  or  of  gout ; 
but  all  these  morbid  conditions  are  found  together,  and  have  more  than  an 
accidental  connection. 

Atheroma,  however,  appears  as  a  purely  senile  change  due  to  the  normal 
and  necessary  wear  and  tear  of  the  circulation,  and  this  natural  arterial 
degeneration  does  not  appear  to  lead  to  aneurysm.  In  addition  to  the  pre- 
disposing disease  of  the  arteries,  it  seems  necessary  that  a  local  strain,  like 
that  of  extreme  extension  of  the  knee  in  walking,  should  determine  the 
bulging  of  the  weakened  arterial  coats. 

As  in  other  cases,  we  must  consider  the  tissues  acted  on  as  well  as  the 
irritant.  The  amount  of  strain  which  sets  up  extensive  atheroma  in  one 
man  has  no  such  effect  in  another ;  thus  we  must  regard  aneurysm  from  the 
point  of  view  of  vulnerability  of  the  arterial  system,  which  is  probably  often 
hereditary.  A  sudden  strain  or  violent  exertion  may  be  the  direct  precur- 
sor of  aneurysm,  by  producing  an  actual  rupture  of  the  coats.  It  is  a  well- 
known  fact  that  atheroma  and  aneurysm  of  the  thoracic  aorta  are  frequent 
in  those  who  use  their  arms  in  rowing,  or  climbing  the  masts  of  a  ship,  or 
hauling  ropes.  The  aortic  valves,  too,  are  apt  to  be  affected  under  the 
same  conditions.  These  are  the  causes  in  operation  in  lightermen  and 
sailors.  Soldiers  are  also  very  liable  to  aneurysm ;  but  it  must  be  remem- 
bered that,  besides  their  drill  and  accoutrements  which,  no  doubt,  may 
strain  the  great  vessels,  the  lamentable  frequency  of  syphilis  in  the  army 
may  have  a  share  in  the  result. 

That  muscular  exertion  is  productive  of  aneurj^sm  is  shown  in  the 
greater  liability  of  men  than  women  to  the  disease ;  also  by  the  labouring 
classes  being  most  obnoxious  to  it,  particularly  porters,  and  others  who 
work  hard  with  their  arms.  Moreover  when  we  find  aneurysm  or  sigmoid 
disease  in  a  woman,  she  is  usually  one  of  masculine  build  and  doing  men's 
work,  or  else  she  has  signs  of  lues. 

That  syphilis  may  be  a  cause  of  aneurysm  had  long  been  conjectured, 
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and  there  can  now  be  no  doubt  from  careful  observation  in  many  countries 
that  it  is  by  no  means  an  infrequent  antecedent.*  It  seems  not  to  produce 
atheromatous  arteritis,  but  a  more  patchy  and  more  softening  form  of  in- 
flammation, which  leads  to  aneurysm  without  extensive  deformity  and 
thickening  elsewhere.  It  is  allied  to  but  not  identical  with  the  endarteritis 
obliterans  described  as  affecting  the  cerebral  vessels  (vol.  i,  p.  719). 

In  the  smaller  arteries  acute  aneurysms  have  Iseen  demonstrated  to 
arise  as  the  result  of  the  softening  arteritis  produced  by  a  septic  embolus. 
In  a  case  under  the  writer's  care  in  1883,  ulcerative  endocarditis  was  seen 
to  produce  first  embolism  and  then  aneurysms  of  the  radial  and  anterior 
tibial  arteries  successively.  The  patient  was  a  young  and  otherwise  healthy 
man,  and  he  recovered  of  the  acute  disease,  having  only  a  well-compensated 
imperfect  aortic  valve.  Each  aneurysm  was  nearly  as  large  as  a  cherry. 
(See  Langton  and  Bowlby's  important  paper,  '  Med.-Chir.  Trans.,'  1887.) 

Two  clinical  forms. — Dilatation  or  fusiform  aneurysm  of  the  ascending 
aorta  as  the  result  of  atheroma  leads  to  loss  of  elasticity  in  this  part  of  the 
vascular  system ;  the  pulse  is  not  sustained  in  diastole,  and  the  shock  on 
the  smaller  arteries  is  greater ;  hence  there  may  in  these  cases  be  a  typical 
"water-hammer"  pulse  without  implication  of  the  sigmoid  valves.  More- 
over the  same  atheroma  frequently  befalls  the  aortic  orifice,  leading  to 
valvular  disease.  Clinically  this  form  of  "  aneurysm "  is  quite  distinct 
from  saccular  aneurysm  of  the  aorta,  although  anatomically  they  are,  as  we 
should  expect,  often  found  together.  The  symptoms  of  saccular  aneurysm 
depend  upon  its  size  and  position,  and  connect  it  clinically,  not  with  cardiac 
disease  but  with  new  growths  within  the  thorax. 

Thoracic  Aneurysm. — ^It  is  convenient  to  treat  of  thoracic  and  abdo- 
minal aneurysms  separately,  and  to  divide  the  former  into  those  of  the 
root  of  the  aorta  within  the  pericardium,  those  of  the  ascending,  trans- 
verse, and  descending  thoracic  aorta. 

(1)  If  the  aneurysm  forms  a  pouch  in  the  sinuses  of  Valsalva,  the  valves 
become  involved,  their  closure  may  be  prevented,  a  diastolic  bruit  be  pro- 
duced, and  all  the  other  signs  and  symptoms  dependent  upon  regurgitation 
follow.  These  may  indeed  be  the  only  symptoms,  with  none  indicative  of 
the  presence  of  an  aneurysm.  The  sac  never  grows  to  a  great  size ;  it 
usually  bursts  into  the  pericardium,  and  thus  causes  instant  death. 

(2)  When  the  aneurysm  is  situated  outside  the  pericardium  its  course 
is  very  different.  It  will  continue  to  increase,  sometimes  without  much 
inconvenience,  until  its  presence  is  apparent  by  a  pulsating  swelling.  Un- 
like aneurysms  of  the  rest  of  the  arch,  they  tend  towards  the  front  of  the 
chest,  and  therefore  do  not  implicate  the  important  structures  which 
aneurysm  of  the  transverse  and  descending  aorta  must  do.  Previous  to 
its  appearance  pains  in  the  chest  may  have  been  experienced,  but  they  are 
often  absent,  and  seldom  severe.  In  fact,  here  symptoms  are  few  and  slight, 
while  physical  signs  are  obvious.  When  it  has  come  forward,  it  may  be 
recognised  as  a  bulging  of  the  chest,  to  the  right  of  the  sternum  and 
usually  in  the  second  space.  When  the  hand  is  placed  over  it  a  distinct 
pulsation  is  felt ;  this  is  synchronous  with  the  heart's  action,  as  we  ascer- 
tain by  placing  the  other  hand  over  the  apex. 

Sometimes  the  touch  detects  a  thrill  (fremissement,  tactile  fremitus), 

*  In  Cliina,  among  European  residents  (j'onng  nnniarricd  men),  nneuiysm  is  said,  on 
good  authority,  to  be  very  common — much  more  common  than  in  England,  and  is  probably 
to  be  ascribed  to  the  frequency  of  lues. 
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and  It  the  swelling  projects  so  as  to  be  grasped  by  the  Imnd,  a  distinct 
expansion  is  ielt  and  this  is  the  most  important  and  distinctive  sign  of  an 
aneurysm.  Without  it  there  is  little  certainty  of  its  nature,  for  a  pulsating 
tumour  may  be  nothing  more  than  a  growth  situated  over  an  artery,  and 
If  a  bmit  IS  present  it  may  be  produced  by  pressure  on  the  vessel:  but  no 
dilatation  would  be  felt  by  the  hand  which  grasps  the  swelling.  The  ex- 
pansion may  sometimes  be  well  shown  by  covering  the  swelling  with  a  piece 
oi  plaster  m  which  a  slit  has  been  cut;  if  this  be  narrowly  watched  the  slit 
will  be  seen  to  widen  at  every  beat  of  the  sac.  If  pulsation  is  felt,  but  not 
seen  while  looking  directly  at  the  chest,  it  may  often  be  clearly  observed  by 
placing  the  eye  on  a  plane  with  the  patient's  chest,  either  by  looking  over 
his  shoulder  when  he  is  in  the  erect  posture,  or  by  stooping  to  a  level  with 
his  body  when  he  is  supine.  Or  the  stethoscope  may  be  placed  on  the 
spot  as  a  lever,  and  the  pulsations  recognised  as  they  are  magnified  at  its 
distal  extremity. 

On  listening  with  a  solid  stethoscope,  a  marked  throb  or  jar  is  communi- 
cated to  the  ear  with  each  beat  of  the  heart.  Sometimes  a  systolic  murmur 
is  heard,  but  this  is  by  no  means  always  the  case,  for  it  depends  upon  the 
relation  of  the  sac  to  the  vessel,  and  is  due  to  the  existence  of  a  constricted 
opening,  through  which  the  blood  passes  into  a  larger  space  of  the  sac  be- 
yond. It  is  very  rare  to  hear  a  diastolic  bruit ;  if  it  exists,  it  must  depend 
upon  some  peculiar  and  exceptional  circumstance,  or  it  may  be  a  transmitted 
cardiac  murmur  from  aortic  regurgitation.  Indeed,  it  would  be  strange  if 
the  diseased  and  distended  coats  of  an  aneurysm,  which  have  long  lost  their 
original  elasticity,  should  be  capable  of  expelling  blood  from  the  sac  during 
diastole  with  sufficient  force  to  cause  an  audible  fluid  vein.  As  a  rule  the 
second  sound  is  not  only  clear,  but  loud,  with  a  shock  or  "  thud." 

The  heart  is  not  enlarged  as  the  direct  result  of  saccular  aneurysm  of 
the  aorta ;  it  is  only  when  an  aneurysm  exists  at  the  very  root  that  enlarge- 
ment occurs,  as  in  primary  disease  of  the  valves,  or  from  fusiform  dilatation 
of  the  aorta.  The  apex-beat  is,  however,  often  found  somewhat  lower  than 
natural,  owing  to  the  direct  do^vnward  pressure  of  a  large  aneurysm.  Occa- 
sionally the  tumour  presses  upon  the  superior  vena  cava,  and  then  some 
enlargement  of  the  veins  of  the  neck  may  be  observed,  or  the  surface  of 
the  chest  may  be  seen  covered  with  distended  veins.  In  some  remarivable 
cases  a  communication  has  been  formed  between  an  aneurysm  of  the  ascend- 
ilig  aorta  and  the  superior  vena  cava,  in  others  between  the  aneurysm  and 
the  pulmonary  artery ;  but  the  latter  event  is  less  rare  when  the  aneurysm 
is  in  the  transverse  aorta.  If  large,  the  sac  may  press  upon  the  trachea  or 
bronchus,  and  impede  the  entrance  of  air  into  the  lung.  Sibilus  and  rhon- 
chus  may  thus  be  produced,  and  if  ulceration  takes  place  into  the  bronchus, 
haemoptysis.  If  the  aneurysm  approach  the  axilla,  the  subclavian  vein  and 
the  nerves  of  the  brachial  plexus  may  be  involved,  so  as  to  cause  swelling 
and  pain  of  the  arm. 

As  a  i-ule,  however,  aneurysms  of  the  ascending  aorta  push  forward  and, 
absorbing  the  ribs  or  passing  through  the  sternum,  project  outside  the 
thorax  as  circumscribed  tumours — sometimes  very  large  and  irregularly 
bossed ;  often  of  the  size  and  rounded  form  of  an  orange.  The  skin  may 
become  thin  and  red,  but  the  aneurysm  very  rarely  bursts  externally. 
Blebs  may  form  with  thin  sanguineous  contents,  the  surface  may  become 
discoloured,  and  at  last  a  raw  surface  is  formed,  which  from  time  to  time 
exudes  blood.    But  even  then,  the  clastic  corium  long  resists  pressure,  and 
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after  alarming  haemorrhage  has  again  and  again  been  stanched,  the  sac 
usually  bursts  inwards. 

The  percussion- note  over  au  aneurysm  is  of  course  dull,  the  extent  vary- 
ing with  its  size  and  forward  growth. 

(3)  Anemysm  of  the  transverse  part  of  the  aortic  arch  gives  rise  to 
symptoms  more  numerous  and  varied  than  those  of  the  ascending  part,  while 
the  physical  signs  are  often  abseat.  An  aneurysm  of  this  part  is  usually 
saccular  and  produces  all  the  mechanical  effects  of  a  tumour.  Hence  new 
growths  and  aneurysms  are  constantly  mistaken  for  one  another,  for  if  the 
latter  be  deep-seated  pulsation  may  be  altogether  wanting.  If  we  consider 
the  close  packing  together  of  the  aorta,  trachea,  bronchi,  oesophagus,  pneu- 
mogastric,  recurrent  laryngeal,  and  sympathetic  nerves,  it  is  evident  that 
any  tumour  like  an  aneurysm  forming  amongst  them  must  interfere  with 
some  of  these  structures.  The  vertebrae  may  be  eaten  away ;  or  the  pul- 
monary artery  may  be  pressed  upon  and  even  opened.  The  parts  usually 
involved,  however,  are  the  trachea  and  left  bronchus.  These  being  for 
some  time  pressed  upon,  subsequently  ulcerate  until  the  mucous  membrane 
is  reached,  and  an  oozing  of  blood  takes  place.  If  the  aneurysm  contain 
much  fibrin,  and  the  solid  portion  be  in  contact  with  the  air-passages,  this 
oozing  of  blood  or  occasional  haemoptysis  may  continue  for  a  long  time,  for 
weeks  or  months,  and  in  some  exceptional  cases  for  years.  Sooner  or  later, 
however,  the  blood  breaks  through  in  large  quantities,  and  causes  immediate 
death  by  stifling  or  by  syncope. 

The  most  frequent  seat  of  aneurysm  of  the  arch  is  at  the  origin  of  the 
innominate  artery,  and  this  vessel  is  often  dilated  so  as  to  form  part  of 
the  sac.  In  such  cases  the  right  subclavian  may  be  occluded  by  the  exter- 
nal pressure  of  the  aneurysmal  sac,  or  plugged  by  a  detached  clot,  so  as  to 
make  the  pulse  of  the  right  wrist  weaker  than  that  of  the  left. 

In  such  cases  a  pulsating  swelling  can  often  be  felt  in  the  root  of  the 
neck  on  the  right  side. 

If  an  aneurysm  forms  in  the  transverse  aorta  behind  the  sternum,  it 
will  probably  soon  show  itself  on  the  left  side  as  a  pulsating  tumour  about 
the  second  left  costal  cartilage.  If  there  have  been  no  symptoms,  this, 
when  first  observed,  may  be  mistaken  for  the  left  auricle.  As  in  the  case 
of  the  aneurysm  of  the  ascending  aorta,  it  may  be  seen  and  felt  to  pulsate, 
and  occasionally  a  bruit  is  heard. 

If  the  aneurysm  grows  downwards  from  the  hollow  of  the  arch,  no 
external  signs  are  apparent,  and  the  symptoms  are  all  due  to  its  pressure 
on  the  parts  which  surround  it.  The  most  constant  symptom  is  dyspnoea, 
which  may  arise  either  from  pressure  on  the  trachea  or  bronchus,  or  from 
pressure  on  motor  nerves.  In  the  former  case  the  dyspnoea  is  more  or  less 
constant,  and  is  often  accompanied  by  sibilus,  and  by  blood-tinged  expec- 
toration. In  the  latter  the  diflficulty  of  breathing  is  due  to  paralysis  of  the 
vocal  cords.  It  is  usually  the  left  vagus  which  is  involved,  and  it  is  some- 
times found  after  death  closely  incorporated  with  the  coats  of  the  sac,  and 
perhaps  much  thinned,  while  the  muscles  of  the  larynx,  especially  the 
posterior  crico-arytsenoid,  are  atrophied.  The  symptoms  due  to  pressure 
on  the  vagus,  or  its  recurrent  laryngeal  branch  nerve,  differ  from  those 
caused  by  direct  pressure  on  the  air-passages  in  that  the  difficulty  of  breath- 
ing is  paroxysmal,  and  the  cough  like  that  of  a  cvowpy  child,  ringing  or 
"  brassy."  In  the  intervals  the  breathing  may  be  free  and  natural.  If 
the  laryngoscope  be  used,  it  will  be  found  that  one  of  the  vocal  cords, 
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generally  the  left,  is  paralysed  and  motionless;  but  sometimes,  although 
only  one  nerve  is  involved,  both  cords  become  paralysed,  causing  great 
difficulty  of  breathing,  and  threatening  suffocation  {supra,  p.  109).  That 
the  left  cord  is  as  a  rule  affected  is  due  to  the  course  of  the  left  recurrent 
nerve  under  the  arch  of  the  aorta. 

Pressure  of  an  aneurysm  on  the  oesophagus  may  occasionally  cause  diffi- 
culty of  swallowing ;  and  cases  have  been  recorded  in  which  an  attempt  to 
pass  a  sound  has  caused  death  by  rupture  of  the  sac. 

Pressure  on  the  vagus  or  pulmonary  plexus  may  set  up  an  insidious  ^orm 
of  pneumonia.  Frequently  after  the  appearance  of  febrile  symptoms  it  is 
found  that  one  lung  is  becoming  solidified ;  and  after  death  it  is  found  to 
be  hepatised  or  in  a  state  of  purulent  infiltration,  probably,  as  Sir  William 
Gull  and  Dr  Budd  long  ago  surmised,  by  implication  of  the  trophic  nerves 
of  the  lung. 

Pressure  on  the  sympathetic  nerve  in  the  neck  may  cause  myosis,  or 
contraction  of  the  pupil,  in  the  same  way  as  paralysis  of  the  third  nerve 
causes  dilatation.    The  left  pupil  is  more  often  found  contracted. 

Sweating  on  the  same  side  as  the  contracted  pupil  has  been  recorded  in 
cases  of  aneurysm  by  Professor  Gairdner  ('  Edin.  Med.  Journ.,'  1856),  and 
also  by  Dr  Bramwell  (ibid.,  1878)  ;  but  in  the  latter  case  the  hyperidrosis 
had  preceded  the  symptoms  of  aneurysm  by  years,  and  in  cases  of  un- 
doubted injury  to  the  cervical  sympathetic,  as  well  as  of  its  experimental 
division  in  animals,  the  secretion  of  sweat  is  checked,  not  increased,  on  the 
affected  side  when  the  pupil  is  contracted  (cf.  '  Journ.  of  Physiology,'  vol. 
viii,  p.  26). 

The  writer  had  a  marked  case  of  this  unilateral  sweating  on  the  same 
side  as  the  contracted  pupil  in  a  patient  who  died  in  John  Ward  of  aneurysm 
and  sigmoid  regurgitation  in  December,  1892. 

Pain  is  a  more  constant  and  severe  symptom  in  aneurysm  of  the  trans- 
verse than  in  that  of  the  ascending  aorta ;  indeed,  it  is  a  pain  in  the  chest 
or  down  one  arm  which  first  brings  the  patient  to  the  physician. 

It  is  very  rare  for  anemysm  to  run  its  course  without  pain,  and  in  these 
rare  cases  it  is  most  apt  to  appear  early  as  a  pulsating  tumour. 

The  pulse  sometimes  indicates  the  existence  of  an  aneurysm  of  the 
transverse  arch,  by  the  left  pulse  being  smaller  than  the  right.  This  may 
arise  from  three  causes  :  the  left  subclavian  artery  may  be  compressed  by 
the  sac  from  without ;  or  of  the  sac  involves  its  origin  from  the  aorta,  its 
mouth  may  be  closed  by  fibrin ;  or  again,  and  more  frequently  the  artery  is 
open,  but  the  aneuiysm,  as  we  saw  before,  in  the  case  of  the  right  sub- 
clavian, prevents  pulsation  in  the  vessels  coming  off  from  it.  It  must  be 
remembered  that  when  the  blood  is  delivered  by  the  ventricle  to  the  aorta, 
the  elasticity  of  the  latter  does  not  prevent  each  shock  being  felt  in  the 
distant  arteries  ;  but  when  the  aorta  is  converted  into  a  large  sac  the 
impulse  of  the  heart  is  lost  in  this  space,  and  the  blood  flows  out  through 
the  efferent  vessels  in  a  more  continuous  stream.  A  case  once  in  Guy's 
Hospital  exemplified  this:  the  pulses  at  the  wrists  became  quite  imper- 
ceptible, but  the  warmth  of  the  hands  and  their  vascularity  showed  that 
the  pulse  flowed  as  before. 

It  is  the  exception,  however,  for  the  pulse,  as  in  this  instance,  to  cease 
completely ;  usually  it  becomes  more  feeble  and  the  artery  smaller  in  one 
wrist  than  in  the  other.  When  the  aneurysm  involves  the  innominate,  the 
right  radial  pulse  is,  of  course,  enfeebled ;  if  the  left  subclavian,  the  left. 
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The  sphygmograph  is  found  useful  in  demonstrating  on  paper  the  difference 
between  the  normal  tracing  from  the  one  wrist  and  the  imperfect  tracing 
from  the  other. 

Retardation  of  the  left  radial  pulse  or  in  the  left  radial  and  carotid, 
compared  with  the  arteries  of  the  right  arm  and  neck,  may  sometimes 
help  to  the  diagnosis  of  an  aneurysm  of  the  transverse  arch  between  the 
innominata  and  left  carotid. 

(4)  Aneurysms  of  the  third  -part  of  the  arch  and  of  the  descending 
thoracic  aorta  may  be  taken  together.  They  are  almost  always  saccular, 
not  fusiform  dilatations  as  is  often  the  case  in  the  ascending  aorta.  They 
soon  involve  the  vertebrae,  particularly  the  fourth  and  fifth,  which  they 
erode,  and  at  last  expose  the  spinal  nerves,  and  before  this  the  sac  may  press 
on  the  left  intercostal  nerves.  Pain,  therefore,  is  one  of  the  commonest 
symptoms,  and  often  the  earliest.  It  is  sometimes  confined  to  the  course 
of  a  particular  intercostal  nerve,  and  so  the  seat  of  the  disease  may  be  accu- 
rately determined.  A  descending  thoracic  aneurysm  may  also  involve  the 
lung,  or  press  upon  a  bronchus.  The  oesophagus,  too,  is  more  often  com- 
pressed by  aneurysm  of  the  descending  than  the  transverse  part  of  the  arch, 
and  by  the  continuation  downwards  of  the  thoracic  aorta.  Cases  of  com- 
pression of  the  thoracic  duct  by  an  aneurysm  of  the  descending  aorta  are 
also  recorded,  in  which  great  emaciation  followed.  The  aneurysm  some- 
times makes  its  way  backwards,  erodes  the  ribs,  perforates  the  thoracic 
wall,  and  appears  as  a  pulsating  tumour  to  the  left  of  the  vertebrae  in  the 
back.  It  may  even  enter  the  vertebral  canal  and,  compressing  the  cord, 
produce  paraplegia  (cf.  vol.  i,  p.  614). 

Diagnosis. — The  recognition  of  a  thoracic  aneurysm  is  sometimes  easy 
and  obvious,  sometimes  extremely  dij0&cult. 

When  a  pulsating  tumour  can  be  seen  and  felt,  it  must  be  either  an 
aneurysm,  or  an  abscess  or  tumour  which  receives  an  impulse  from  the 
heart,  or  an  extremely  vascular  (in  fact  erectile)  growth. 

When  no  tumour  or  expansion  or  even  pulsation  can  be  discovered,  we 
must  depend  entirely  on  the  symptoms  of  pressure  above  detailed.  Of  all 
of  them  pain  is  the  most  constant,  and  shovild  never  be  carelessly  put  down 
to  "  neuralgia,"  still  less  to  "  hysteria  "  or  to  malingering.  When  a  man 
in  middle  life  and  sound  in  mind  complains  of  a  constant  fixed  pain  in  the 
chest,  the  probabilities  are  that  he  has  an  aneurysm. 

The  most  frequent  difficulty,  after  due  care  and  observation  have  been 
used,  is  to  distinguish  between  an  aneurysmal  and  a  solid  intra-thoracic 
tumour.  Here  we  are  helped  by  the  sex  and  age  of  the  patient.  Aneurysm 
is  unlikely  in  a  woman,  and  is  very  rare  in  a  patient  under  thirty,  while 
its  presence  is  probable  in  a  labouring  man,  in  a  soldier  or  a  sailor,  and  in 
a  case  where  we  find  (with  or  without  a  history)  evidences  of  syphilis.  On 
the  other  hand,  enlarged  lymph-glands  above  the  clavicle,  or  in  the  axilla, 
indicate  a  new  growth,  and  so  does  pleural  effusion ;  pleurisy  and  hydro- 
thorax  are  not  produced  by  an  aneurysm. 

A  valuable  symptom  of  aneurysm  of  the  transverse  aorta  we  owe  to 
Surg.-Major  Porter  and  the  physicians  of  the  General  Hospital  at  Montreal. 
When  the  trachea  is  drawn  firmly  and  steadily  upwards,  the  pulsation  of 
the  aneurysm  on  the  left  bronchus  causes  a  rhythmical  pull,  which  is  readily 
appreciated  and  very  characteristic.  The  best  plan  is  to  stand  behind  the 
patient  seated  in  a  chair,  and  with  both  hands  gently  draw  up  the  cricoid 
cartilage  until  unmistakeable  "  tracheal  tugging "  is  felt.    Carefully  per- 
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formed,  the  manoeuvre  causes  no  pain  to  the  patient,  and  the  sign  does  not 
appeal-  to  be  simulated  by  violent  functional  palpitation,  nor  by  the  col- 
lapsing pulse  of  aortic  regurgitation.  If  absent,  it  probably  denotes  that 
an  aiieufjsm,  if  present,  does  not  affect  the  hollow  of  the  aortic  arch. 

The  use  of  the  Rontgen  rays  is  a  valuable  recent  addition  to  our  means 
of  diagnosis. 

Results  and  prognosis. — It  is  very  rare  for  aneurysm  to  undergo  spon- 
taneous involution.  That  this  is  possible  is  proved  by  some  solid  and  cured 
sacs  being  accidentally  discovered  in  the  deadhouse  or  dissecting-room. 
They  are  usually  found  in  bodies  wasted  by  phthisis  or  cancer  (Moxon, 
'  Guy's  Hosp.  Rep./  vol.  xii).  Occasionally  an  aneurysm  may  in  its  growth 
compress  its  own  artery,  and  thus  cure  itself.  With  such  rare  exceptions, 
when  the  dilatation  has  once  begun  it  goes  on  until  the  sac  ruptures.  Even 
if  an  aneurysm  fills  with  clot  and  becomes  contracted  and  solid,  fresh  sacs 
are  apt  to  be  pushed  out  from  a  neighbouring  atheromatous  surface. 

Aneurysm  of  the  first  part  of  the  ascending  arch  opens  into  the  peri- 
cardium or  into  the  pulmonary  ai'tery.  In  the  latter  case  death  may  be 
long  delayed  and  peculiar  murmurs  may  be  heard.* 

Aneurysm  of  the  ascending  aorta  opens  into  the  superior  vena  cava  or 
the  right  auricle  or  the  right  pulmonary  arteiy. 

Aneurysm  of  the  rest  of  the  arch  usually  opens  into  the  trachea  or 
the  left  bronchus,  rarely  into  the  oesophagus  or  left  pulmonary  artery. 

Aneurysm  of  the  descending  thoracic  aorta  sometimes  opens  into  the 
lung,  but  more  often  bursts  into  the  pleura  by  a  gaping  fissure,  which  never 
allows  oozing  as  a  mucous  or  cutaneous  surface  does,  but  empties  the  whole 
sac  at  once  and  kills  by  sudden  syncope. 

A  valuable  paper  by  the  late  Dr  Peacock  in  the  '  Pathological  Transac- 
tions '  for  1868  (vol.  xix,  p.  Ill),  gives  a  table  of  33  cases  of  aneurysm  of 
the  aorta  which  had  ruptured  into  various  adjacent  cavities. 

The  duration  of  thoracic  aneurysms  after  they  are  recognised  must  be 
reckoned  by  months  rather  than  by  years  ;  but  they  sometimes  grow  for  two 
years  or  even  more  before  they  prove  fatal,  and  an  accidental  compression 
may,  as  a  rare  exception,  lead  to  a  natural  cure. 

Death  often  results  from  disturbance  in  the  pulmonary  circulation,  caus- 
ing congestion  of  the  Itmg  or  oedema,  sometimes  from  disease  of  the  left 
sigmoid  valves,  and  occasionally  from  some  intercurrent  disease.  If  none 
of  these  events  intervene,  rupture  and  death  by  sudden  or  by  repeated 
liEemorrhage  is  the  natural  end  of  the  disease. 

Treatment. — Our  object  in  treating  aneurj^sm  of  the  aorta  is  the  same 
as  that  aimed  at  in  treating  aneuiysm  of  a  limb — ^to  retard  the  movement 
of  blood  in  the  vessel  and  favour  the  deposition  of  solid  fibrin  on  the  walls. 
This  is  more  likely  to  be  effected  when  the  opening  of  the  sac  is  small  and 
the  interior  rough. 

One  method  of  cure  is  to  lessen  the  rapidity  and  force  of  the  circulation 
by  keeping  the  patient  absolutely  at  rest  in  the  recumbent  posture,  and 
subjecting  him  to  a  strictly  limited  diet. 

The  soundness  of  the  principle  on  which  this  treatment  is  founded  was 
well  shown  by  the  late  Dr  Moxon  in  an  article  in  the  '  Guy's  Hosp.  Reports ' 
for  1866.    He  there  remarks  on  the  few  and  perhaps  doubtful  cases  of 

*  When  an  nn'nirvsm  of  tlic  ascending  arcli  presses  on,  or  opens  into,  the  pnlmoiinry 
artery,  inrtiiuimation  inity  ensue,  wliicb  rniders  the  puhnonary  valves  iiu-ouipctent.  Of 
tliis  Dr  Pitt  found  ei!,'ht  examples  in  the  Guy's  JInscnm. 
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spontaneous  cure  of  aneurysmal  tumours  described  by  Porter  (and  also  re- 
feiTed  to  by  Heberden),  and  quotes  Lis  ton's  case  of  an  axillary  aneurysm 
cured  by  a  second  sac  forming  above  it  and  obliterating  the  subclavian 
artery.  He  then  gives  an  account  of  a  case  of  aortic  aneurysm  cured  by 
the  supervention  of  cancel*,  and  quotes  six  cases  from  the  '  Pathological 
Transactions '  in  which  consolidation  of  an  aneurysm  was  found  after  death 
from  phthisis,  or  other  causes  of  anaemia  and  wasting. 

The  method  of  cure  first  practised  by  Albertini  and  Valsalva,  was  bleed- 
ing the  patient  repeatedly,  and  keeping  him  on  the  smallest  possible  amount 
of  food.  This  treatment  was  revived  by  Tufnell  in  a  modified  form  with 
remarkable  success.  His  object  was  to  reduce  the  intra-vascular  pressure, 
and  to  keep  the  blood  in  a  highly  coagulable  state.  He  allowed  three  meals 
a  day*  and  a  small  amount  of  fluid,  with  absolute  rest  for  at  least  two 
months.  The  value  of  rest  in  the  recumbent  jDosture  is  shown  by  the  fact 
that  in  one  of  his  patients  the  difl'erence  of  the  number  of  beats  of  the  heart 
between  the  sitting  and  recumbent  position  was  -thirty-five  per  minute, 
equal  to  more  than  50,000  in  the  twenty-four  houi-s.  It  must  be  remem- 
bered that  his  experience  was  chiefly  with  pei-iiDheral  aneurysm. 

Of  the  two  constituents  of  this  treatment,  rest  and  low  diet,  the  former 
is  the  more  efficient  and  indispensable.  The  patient  must  not  sit  up  to 
take  food,  nor  rise  to  have  his  bed  made  or  to  relieve  his  bowels.  He  should 
not  even  suddenly  turn  over,  and  should  move  his  arms  as  little  as  possible. 
Sleep  should  be  procured  when  necessary  by  bromides  or  chloral,  or,  if 
there  is  much  pain,  by  opium  or  injection  of  morphia.  Opiates  are  useful 
in  the  early  part  of  the  treatment  by  stilling  hunger  as  well  as  pain,  but 
after  a  few  days  the  pain  usually  subsides  and  the  patient  sleeps  well. 

The  restriction  of  solid  food  is  comparatively  easy ;  that  of  liquid  is 
more  difficult.  Thirst  may  be  relieved  by  ice,  by  effervescing  lozenges,  or 
by  sucking  slices  of  lemon.  While  aiming  to  reduce  the  water  taken  to 
half  a  pint  a  day,  the  diminution  must  be  gradual,  and  must  sometimes  stop 
short  of  that  limit. 

After  two  or  three  weeks  of  this  regimen  the  pulse  is  apt  to  become 
again  rapid  and  feeble,  with  palpitation  of  the  heart.  The  strict  dietetic 
treatment  must  then  be  relaxed,  opium  must  be  given  for  a  time,  and  then 
the  food  cautiously  diminished  again.  In  certain  cases  all  attempts  in  this 
direction  are  baffled,  and  it  is  then  wise  to  let  a  patient  eat  and  drink 
moderately,  and  to  trust  to  the  effects  of  absolute  rest. 

In  favourable  cases  pain  rapidly  subsides  and  then  disappears,  pulsation 
is  less  violent,  the  swelling  diminishes,  and  after  two  or  three  months  there 
may  be  neither  physical  sign  nor  symptom  of  the  aneurysm.  This  occurred 
in  a  patient  under  the  writer's  care,  after  the  front  of  the  thorax  had  been 
perforated  in  two  places.  Both  the  sacs  filled  with  clot,  ceased  to  pulsate, 
and  gradually  diminished  in  size  until  they  were  no  longer  to  be  felt.  (For 
sequel,  see  below.) 

As  soon  as  the  tumour  has  disappeai'ed  the  i^atient's  food  should  gradu- 
ally be  increased ;  and  next  he  should  be  allowed  to  sit  up.  Lastly,  he  may 
be  restricted  from  laborious  occupations  only,  and  suffered  to  walk  about  as 
usual ;  but  avoiding  bodily  efforts  or  mental  emotion. 

*  Tufnell's  bill  of  fare  was  as  follows: — For  breakfast,  two  ounces  of  bread-and-butter 
and  two  ounces  of  milk  or  tea;  for  dinner,  three  ounces  of  mutton,  three  ounces  of  pota- 
toes or  bread,  and  four  ounces  of  claret;  for  supper,  two  ounces  of  bread-and-butter  and 
two  ounces  of  tea :  the  total  per  diem  being  ten  oz.  of  solid  food  and  eight  oz.  of  liquids. 
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Of  drugs,  neither  digitalis  nor  strophanthus  seenis  to  be  followed  bv 
any  benefit,  and  the  same  may  be  said  of  lead,  ergotine,  and  many  other 
reputed  remedies ;  the  only  one  which  can  be  said  to  be  efficient  is  the 
^ocUde  of  potassium.  This  is  given  in  large  doses,  fifteen  to  thirty  or  even 
sixty  grains  three  or  four  times  a  day  for  several  weeks ;  and  sometimes 
with  marked  success.  Under  its  use  the  aneurysmal  sac  becomes  hard, 
and  the  pam  subsides.* 

There  is  no  evidence  that  potassium  iodide  has  a  specific  influence  on 
syphilitic  arteritis,  or  that  it  increases  the  tendency  of  the  blood  to  coagu- 
late. But  we  know  that,  like  other  potash  salts,  it  depresses  the  action  of 
the  heart,  brings  down  arterial  blood-pressure,  and  thus  mechanicallv 
favours  the  formation  of  fibrin.  Dr  Balfour  published  some  remarkable 
cases  of  benefit  by  treatment  with  iodide,  Dr  Bramwell  recorded  several 
others  m  the  '  Edin.  Med.  Journ.'  of  1878,  and  it  is  very  generallv  used  at 
the  present  time.  But  like  many  remedies,  iodides  were  most  successful 
when  first  introduced.  The  present  writer  had  some  excellent  results,  but 
they  have  not  improved  with  further  experience. 

The  best  of  tliese  was  an  elderly  man  who,  after  most  patiently  keeping  the  horizontal 
position,  living  on  restricted  rood  and  liquid,  and  taking  potassium  iodide  in  large  doses 
recovered  as  above  mentioned.  All  liis  previous  symptoms  disappeared,  the  two  pulsating 
tumours  subsided,  and  at  last  disappeared,  and  after  more  than  three  months  he  was 
allowed  to  get  up,  and  at  last  returned  home  to  all  appearance  cured.  He  continued  well 
tor  nearly  two  years,  but  symptoms  of  deep-seated  thoracic  pain  then  came  on;  he  was  re- 
admitted to  hospital,  and  very  soon  died  from  sudden  and  profuse  ha;moptysis.  At  the  au- 
topsy the  original  aneurysm  of  the  ascending  arch  was  lined  with  thick,  firm  fibrin,  and 
the  two  sacs  which  had  perforated  the  chest-wall  were  firmly  contracted  and  solid  But 
the  disease  had  spread  to  the  transverse  part  of  the  arch,  'and  there  had  softened  and 
burst  into  the  left  bronchus. 

This  seems  to  be  the  great  difficulty.  Aneurysm  of  the  aorta  is  not  as 
that  of  the  popliteal  artery  often  is,  a  local  disease  in  an  other- 
wise healthy  artery ;  but  there  is  almost  always  extensive  atheroma,  or 
syphilitic  arteritis,  which  is  ready  to  form  fresh  pouches  when  the  original 
one  is  occluded  by  coagulation.  Still  the  iodide  is  the  only  effectual  drug 
we  have,  and  when  a  patient  will  not  or  cannot  carry  out  the  treatment  by 
absolute  rest  and  restricted  food,  its  free  exhibition  certainly  diminishes 
jDulsation  and  relieves  pain. 

Wooldridge,  from  his  experiments  on  coagulation  in  the  lower  animals, 
concluded  that  a  diet  of  chiefly  fatty  constituents  is  theoretically  best 
adapted  to  produce  the  formation  of  clot  in  an  aneurysmal  sac.  Dr  Wright's 
proposal  to  treat  aneurysm  by  calcium  chloride  in  fifteen  to  thirty-grain 
doses,  has  been  followed  with  apparent  success  at  Netley,  and  by  Dr  Whitla 
at  Belfast.  Lancereaux'  treatment  by  subcutaneous  injection  of  gelatin 
has  proved  beneficial  in  some  cases. 

Sometimes  a  case  has  gone  too  far  for  treatment  before  it  is  seen,  or  the 
patient  may  be  intractable  ;  or  the  treatment,  after  success  for  a  time,  is 
followed  by  a  more  obstinate  return  of  the  disease ;  or  the  tumour 
threatens  immediate  rupture.    To  relieve  urgent  symptoms  which  cannot 

*  This  shows  that  the  pulsation  of  the  sac  produces  symptoms  not  due  to  the  tumour 
alone;  for  when  the  latter  has  become  hard  and  inert  they  disappear.  It  is  (rue  that  the 
cured  aneurysm  is  smaller  than  the  active  one,  but  this  alone  will  not  account  for  the 
effect.  In  cases  of  popliteal  aneurysm  the  pain  and  tenderness  immediately  cease  after 
the  arrest  of  the  circulation  through  the  sac. — C.  H.  F. 
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wait  for  the  effect  of  rest,  and  indeed  prevent  it,  the  most  efficient  remedy- 
is  small  and,  if  aieedful,  repeated  bleeding.  Four  or  six  ounces  taken  from 
the  arm,  as  recommended  by  the  late  Dr  Hughes  Bennett,  rarely  fail  of 
effect.  More  than  once  the  writer  has  seen  a  patient  who  had  suffered 
many  days  and  nights  of  unrelieved  pain  and  sleeplessness,  with  frequent 
attacks  of  agonising  suffering — after  ice-bags,  morphia  in  large  doses,  and 
other  means  had  failed — obtain  complete  relief  and  sound  sleep  after  a 
single  venesection. 

For  the  radical  cure  of  thoracic  aneurysm,  when  the  plan  of  treatment 
above  described  is  inapplicable  or  has  failed,  various  local  measures  have 
been  attempted,  but  not  with  much  success.  One  of  these  is  galvanism. 
The  poles  of  a  battery  have  been  passed  into  the  sac  so  as  to  produce 
coagulation  of  the  blood.  The  needles  must  be  well  insulated,  and  of  course 
must  not  touch  ;  but  probably  the  best  plan  is  to  use  the  positive  pole  only, 
so  as  to  procure  the  firm  non-gaseous  clot  which  forms  on  the  anode,  and  to 
place  the  cathode  as  a  large  wet  sponge  on  an  indifferent  part  in  the  neigh- 
bourhood. This  practice  was  successful  in  the  hands  of  Ciniselli,  and  partly 
so  in  those  of  the  late  Dr  John  Duncan  ('  Edin.  Med.  Journ.,'  April,  1866), 
but  is  now  generally  abandoned. 

Another  plan,  introduced  by  the  late  Mr  Moore,  is  to  pass  several  yards 
of  fine  iron  wire  into  the  sac.  At  Guy's  Hospital  this  has  been  tried  with 
imperfect  success,  and  horsehair  has  also  been  used.  The  danger  is  setting 
up  inflammation  or  sloughing  of  the  sac.  Only  two  patients  survived  the 
operation  more  than  a  fortnight ;  and  about  twenty  fatal  cases  are  recorded. 

In  one  case  under  the  writer's  care,  this  plan  was  adopted  in  fear  of 
rupture.  The  effect  was  to  produce  inflammation  of  the  sac,  to  increase 
the  patient's  sufferings,  and  to  hasten  his  end. 

Ligature  of  the  distal  vessels  has  been  several  times  performed,  and  in 
some  cases  with  temporary  benefit. 

Prof.  Macewen,  in  an  able  paper  on  the  treatment  of  aneurysm,  has 
advocated  the  introduction  of  needles  into  the  sac,  so  as  to  irritate  its  in- 
ternal surface,  and  produce  a  firm  parietal  clot  ('  Brit.  Med.  Journ.,'  Nov. 
15th,  1890).    The  results  in  three  cases  were  very  satisfactory. 

Abdominal  Aneurysm. — Aneurysms  of  the  abdominal  aorta  occur  most 
frequently  (in  1-3.3  out  of  177  cases  collected  by  Sibson)  just  below  the  dia- 
phragm, near  the  coeliac  axis,  which  is  often  itself  involved ;  they  are  much 
less  common  at  the  origin  of  the  superior  mesenteric  artery,  and  are  seldom 
found  lower  than  this  point.  The  form  of  aneurysm  here,  as  in  the  descend- 
mg  aorta  in  the  thorax,  is  always  saccular.  Its  anatomy  agrees  with  what 
has  been  already  stated  of  thoracic  aneurysm  ;  and  it  also  is  most  often 
seen  in  elderly  men  with  general  atheroma  of  the  arteries.  When  it  occurs 
in  younger  men  or  in  women,  it  is  in  niost  cases  due  to  syphilitic  arteritis. 

SymptnmH. — The  earliest  symptom  of  abdominal  aneurysm  is  abdominal 
pam,  dull  and  aching  in  character,  or  piercing  and  paroxysmal.  Patients 
sometimes  describe  it  as  encircling  the  body  like  a  girdle.  It  is  probably 
due  not  to  the  nerves  involved  in  the  sac,  but  to  those  pressed  on  by  the 
pulsating  tumour,  or  to  erosion  of  the  vertebrte. 

If  the  aneurysm  lies  in  the  upper  part  of  the  abdomen,  pulsation  will  be 
usually  felt  a  little  to  the  left  of  the  median  line.  A  distinct  tumour  under 
the  hand,  and  communicating  obvious  movements  to  the  stethoscope,  is  not 
jnfrequently  detected  ;  but  even  then  it  is  only  an  expansion  that  is  felt, 
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when  the  diagnosis  of  aneurysm  is  established.  A  thrill  can  often  be  per- 
ceived ;  and  a  systolic  bruit  will  almost  always  be  heard  on  auscultation. 

If  the  aneurysm  is  lower  down,  it  can  more  easily  be  grasped  and  its 
nature  made  out.  If  it  grows  backwards,  it  may  occasionally  be  detected 
in  the  loin,  both  by  its  pulsation  and  by  a  bruit  being  heard ;  and  this 
bruit  cannot  be  produced  by  pressure  of  the  stethoscope,  as  is  frequently 
the  case  when  it  is  heard  in  front  in  a  thin  and  anaemic  subject.  Various 
other  symptoms  may  be  present  owing  to  the  pressure  of  the  sac.  Actual 
obstruction  of  the  intestine  has  been  recorded ;  but  the  constipation  which 
is  frequently  observed  is  not  due  to  this.  A  very  careful  examination  of 
the  femoral  arteries  will  sometimes  show  a  slight  retardation  of  their  beat 
as  well  as  a  diminished  tension. 

The  result  of  an  abdominal  aneurysm  is  generally  rupture ;  this  may 
take  place  directly  into  the  peritoneal  cavity,  causing  instant  death,  or 
behind  the  peritoneum,  whereby  the  blood  becomes  effused  into  the  areolar 
tissue,  and  a  coagulum  is  formed  for  the  time.  This  new  or  false  sac  soon, 
however,  gives  way,  with  the  result  of  fresh  and  probably  fatal  haemorrhage. 
In  very  rare  cases  the  coagulum  becomes  hard,  and,  being  incorporated  with 
the  original  aneurysmal  sac,  a  cure  is  effected.  A  coeliac  aneurysm  some- 
times opens  into  the  stomach,  causing  profuse  hsematemesis  and  more  or 
less  sudden  death,  or  into  the  transverse  colon.  Other  exceptional  termina- 
tions of  abdominal  aneurysm  are  sometimes  met  with,  as  in  a  patient  in 
Guy's  Hospital,  in  whom  a  loud  whizzing  bruit  Avas  heard  in  the  lower  part 
of  the  back,  and  who  also  had  dropsy  of  the  lower  extremities.  After 
death  a  small  aneurysm  was  found  communicating  with  the  vena  cava,  so 
as  to  make  an  aneurysmal  varix ;  the  venous  blood  was  retarded  in  its  flow 
upwards,  and  so  the  dropsy  was  produced. 

Etiology. — The  causes  of  abdominal  aneurysm  are  the  same  as  in  the 
thoracic  form.  Violent  exertion  is  no  doubt  a  frequent  cause,  and  this  is 
the  reason  why  it  is  so  much  more  common  in  men  than  in  women ;  for  in 
Avomen  it  is  exceedingly  rare.  In  several  cases  there  has  been  well-marked 
syphilis,  and  no  doubt  this  is  a  frequent  cause,  particularly  in  women.  A 
case  was  recorded  at  Guy's  Hospital  by  the  younger  Babington  as  early  as 
1853  ;  the  patient  was  a  prostitute,  and  under  treatment  for  syphilis,  when 
she  died  suddenly  from  rupture  of  an  aneurysm  of  the  coeliac  axis. 

Diagnosis. — This  is  not  always  easy,  since  jDulsating  tumoui's  may 
exist  in  the  abdomen  wtich  are  not  aneurysmal,  and  murmurs  may  be  dis- 
covered in  the  abdominal  aorta  without  disease  of  its  coats.  In  anaemic 
women  especially  pulsation  in  the  abdomen  often  occurs,  and  bruits  are 
heard,  which  suggest  aneurysm.  Again,  a  tumour  close  to  the  aorta  may 
pulsate,  and  a  bruit  may  be  heard,  but  these  two  signs  do  not  Avarrant  the 
diagnosis  of  an  aneurysm  ;  nothing  but  the  rhythmical  expansion  of  the 
sac  can  do  this.  If  the  patient  places  himself  on  his  hands  and  knees,  and 
the  tumour  is  felt,  any  falling  forAvards  would  be  in  favour  of  a  morbid 
growth ;  moreover,  pulsation  conducted  from  the  aorta  to  an  adjacent 
tumour  would  disappear,  while  an  aneurysmal  pulsation  would  still  remain. 
A  murmur  audible  over  the  first  and  second  lumbar  vertebrte  is  a  very 
characteristic  symptom. 

Treatment. — The  general  treatment  of  abdominal  aneurysm  is  the  same 
as  that  of  thoracic — restricted  diet,  absolute  I'est,  and  potassic  iodide  :  but 
an  opportunity  sometimes  occurs  of  using  mechanical  pressure  as  a  local 
method.    The  plan  was  first  successfully  carried  out  by  Dr  Murray,  of 
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jS^ewcastle,  in  1863,  and  has  since  been  followed  by  many  others.  ^  He  found 
that  a  very  short  period  may  be  suflficient  to  cause  coagulation  in  the  sac. 
Unfortunately  the  more  common  position,  at  the  cceliac  axis,  is  too  high  to 
allow  room  for  any  instrument  being  applied  above  the  tumour.  In  Dr 
MmTay's  first  case  ('  Med.-Chir.  Trans.,'  vol.  xlvii,  p.  187)  pressure  was  used 
for  two  hours,  and  again  for  five.  The  aneurysm  was  rapidly  cured,  and 
the  man  remained;  well  for  six  years  afterwards.  It  Avas  found  after  death 
that  the  aneurysm  came  off  from  the  aorta  at  the  origin  of  the  inferior 
mesenteric  artery,  which  had  been  obliterated,  and  the  circulation  carried 
on  through  collateral  branches.  This  case  was  followed  by  Dr  Greenhow's, 
in  which  one  application  was  not  sufiicient ;  pressure  was  repeated  again 
and  again  for  a  week,  and  at  last  a  perfect  cure  resulted.  Durham  re- 
ported a  case  about  the  same  time  of  an  abdominal  aneurysm  cured  by 
pressure,  which  was  kept  up  with  the  patient  under  chloroform  for  ten 
hours.  Pulsation  of  the  sac  ceased,  and  the  circulation  also  stopped  in 
the  femoral  arteries,  and  the  legs  became  cold.  Pulsation  afterwards  re- 
turned in  the  anemysm,  but  in  a  less  degree.  The  treatment  was  continued, 
but  pulsation  was  not  completely  arrested  in  it  for  a  month,  when  perfect 
recovery  at  last  ensued. 

Another  case  occurred  in  Guy's  Hospital  where  pressure  was  kept  up  for 
some  hours  on  the  distal  side  of  a  high  aneurysm.  No  apparent  efi'ect  upon 
it  was  produced ;  but  collapse  came  on,  and  in  twenty-four  hours  the  patient 
died  of  peritonitis.  The  duodenum  Avas  found  bruised  and  covered  with 
lymph;  but  the  sac  contained  a  coagulum  which  appeared  to  have  been 
deposited  clm-ing  life. 

The  bold  plan  has  also  been  adopted  of  opening  the  abdomen,  exposing 
the  aneurysm,  and  inserting  iron  wire  (Pringle  and  Morris,  '  Med.-Chir. 
Trans.,'  1887). 

Dissecting  aneurysm. — Instead  of  expanding  into  an  aneurysm,  the  aorta 
sometimes  ruptures  from  disease.  It  is  rare  for  the  whole  of  the  coats  to 
give  way  simultaneously ;  more  usually  the  intima  is  lacerated,  the  blood 
then  finds  its  way  between  the  tunics  and  produces  a  "  dissecting  aneu- 
rysm," finally  the  adventitia  ruptures,  with  fatal  result.  When  the  blood 
is  effused  in  this  manner,  it  tears  asunder  the  layers  of  the  middle  coat,  so 
that  part  is  found  united  Avith  the  intima  and  part  with  the  adventitia.  The 
following  cases  illustrate  this  remarkable  form  of  false  aneurysm. 

A  former  sister  of  Petersliam  Ward,  about  sixty  years  of  age,  was  seized  a  mouth  before 
her  death  with  a  violent  pain  across  the  chest  and  abdomen ;  lier  heart  beat  quickly  and 
tnmultuously,  and  she  seemed  to  be  dying.  She  rallied,  however,  and  in  a  few  days  was 
doing  duty  in  her  ward.  She  had  another  similar  attack  and  again  quickly  recovered; 
but  two  days  afterwards  she  fell  dead  whilst  dressing.  The  autopsy  showed  the  pericar- 
dium to  be  full  of  blood,  which  had  proceeded  from  a  rent  at  the  origin  of  the  aorta. 
On  the  inner  side  the  rent  was  seen  to  be  an  inch  long  just  above  the  valves,  and  through 
this  blood  had  passed  between  the  coats  of  the  vessel;  the  external  coat  was  ruptured, 
but  this  did  not  correspond  to  the  internal  opening.  Some  distance  above  this,  and  at 
the  beginning  of  the  transverse  arch,  was  another  fissure,  an  inch  longer  and  older  in 
date;  it  had  smooth  edges  connected  by  bands,  and  was  quite  healed.  Proceeding  from 
this  was  effused  fibrin  in  the  coats  of  the  artery,  whicli  were  separated  from  one  another 
to  the  end  of  the  abdominal  aorta,  in  the  whole  circumference  of  the  vessel. 

Another  case  was  that  of  a  patient  of  Dr  Fagge  about  sixty  years  old.  After  returnin<r 
from  tlie  City  and  eating  his  dinner,  he  was  seized  with  a  severe  pain  in  the  chest,  which 
continued  all  the  evening  until  he  went  to  bed.  He  was  found  afterwards  dead  at  the  side 
of  his  bed.  The  autopsy  showed  the  pericardium  full  of  blood,  which  proceeded  from  a 
fissure  in  the  aorta.    A  laceration  of  the  inner  coat  was  seen  to  have  occurred  half  an  inch 


ANEURYSM  OP  THE  AORTA 
Tl.e  clot  was  quite  recent    iLLerni;   I  f  f """^  ''''^  abdounnal  aorta. 

s  ±  -     BB  iSvr^-rr  "'■ 

.inemLlTvt  t°  '^"X?'^^  investigated  the  subject  of  disseeting 
.meuiysm  (  Path.  Trans.,'  1863),  speaks  of  a  variety  occasionallv  met  with 

ternal  coats,  so  that  a  distinct  pouch  may  form  like  an  ordinary  aneurysm 

cat  tsTe"  "  "-b  va 

cases  IS  an  examjale  of  this  rarer  form. 

^to^^si/c,.— During  the  ten  years  from  1875  to  1884  inclusive  there 
were  ninety-two  cases  of  death  in  Guy's  Hospital  from  saccular  an;urysm 
of  the  aorta  or  nearly  2  per  cent,  of  the  total  autopsies.  An  abstract  of 
thej.o.^;»r.r^.w  records  was  made  for  the  writer  by  Mr  Alfred  Parkin,  now 
ot  Mu  1,  and  eight  cases  occurring  next  after  the  92  have  been  added  so  a& 
to  make  the  number  a  hundred. 

As  to  the  sex  of  the  patients,  93  were  men  and  'only  7  were  women 
As  to  their  acje,  one  patient  was  eighteen  at  the  time  of  his  death  5 
were  between  twenty  and  thirty,  29  were  between  thirty  and  forty  33  be- 
tween forty  and  fifty,  25  between  fifty  and  sixty,  3  between  sixty  and 
seventy,  1  was  seventy,  and  1  (a  woman)  was  eighty-three. 

All  the  cases  were  macular,  but  in  sixteen  there  were  one  or  more  other 
pouches,  some  of  which  were  obsolete  and  solid  ;  and  in  several  others  there 
was  more  or  less  diffused  dilatation  of  the  aorta.  In  three  cases  the  inner 
coat  only  had  ruptured  and  had  formed  a  dissecting  aneurysm. 

The  part  of  the  aorta  affected  was  in  55  cases  some  part  of  the  arch, 
and  m  28  of  these  in  the  ascending  part  before  the  origin  of  the  innominate 
artery ;  m  7  it  was  the  descending  thoracic  aorta ;  in  2  the  sac  was  just  at 
the  orifice  in  the  diaphragm,  and  in  15  it  was  below  that  boundary,  11 
above  and  4  beloAv  the  origin  of  the  superior  mesenteric  artery.  It  is, 
however,  often  difficult  to  decide  where  a  bulky  sac,  with  perhaps  some 
diffused  dilatation  around  it,  should  be  reckoned  to  belong. 

In  47  cases  there  was  rupture  of  the  sac,  including  six  in  which  it  had 
opened  into  the  pulmonaiy  artery.  In  52  the  sac  had  not  niptui-ed,  and 
death  was  caused  by  pneumonia,  bronchitis,  or  pulmonary  cedema.  by  syn- 
cope, by  embolism,  or  by  some  independent  disease. 

Of  the  thoracic  cases  in  which  rupture  occurred,  the  sac  burst  into  the 
right  pleura  in  4,  into  the  left  in  7 ;  into  the  trachea  in  4,  the  left  bronchus 
in  4,  and  the  left  lung  in  1 ;  into  the  oesophagus  in  4,  and  the  posterior 
mediastinum  in  one ;  into  the  pericardium  in  4,  and  into  the  left  auricle  in 
1,  beside  the  six  above  mentioned  into  the  pulmonaiy  artery. 

The  abdominal  aneurysms  ruptured  nine  times  into  post-peritoneal 
tissues,  once  into  the  peritoneal  cavity,  and  once  into  the  stomach. 

In  the  whole  number  of  100  cases  there  were  none  of  extenial  rupture, 
although  in  two  the  threatening  signs  described  above  had  appeared. 


The  following  figures  are  taken  from  a  series  of  cases  of  aneurysm  of  the 
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aorta  above  the  diaphragm  which  have  been  under  the  writer's  care,  and  of 
which  he  has  sufficient  notes.  Some  of  them  were  in  his^  wards  during  the 
ten  years  above  mentioned,  and  some  died  in  hosi^ital,  and  so  would  appear 
in  Mr  Parkin's  numbers  from  the  ijost-murtem  records.  But  these  are  only 
a  few ;  the  rest  begin  with  the  year  1865  and  come'  down  to  the  year  1895 
inclusive.  They  all  concern  patients  seen  alive,  and  are  thus  clinical  as 
distinguished  from  anatomical  records.  The  number  of  patients  is  70,  59 
with  aneuiysm  of  the  arch  of  the  aorta,  and  the  remaining  11  with  the 
abdominal  aorta  affected. 

Of  the  70  patients  only  three  were  women,  all  those  with  abdominal  and 
56  of  those  with  thoracic  aneurysm  being  men. 

The  ages  of  the  patients  with  thoracic  aneurysm  were  as  follows  :  — The 
youngest  was  twenty-eight,  and  another  (called  a  young  man)  was  also  under 
thirty.  Each  of  these  patients  had  suffered  from  chancres,  and  one  cer- 
tainly from  secondaries.  Fourteen  men  and  one  woman  were  between 
thirty  and  forty,  and  the  youngest  of  these,  under  thirty-one,  had  contracted 
syphilis.  Seventeen  men  and  one  woman  were  between  forty  and  fifty,  10 
men  and  1  woman  were  between  fifty  and  sixty,  2  men  were  between  sixty 
and  seventy,  and  1  was  seventy-two. 

The  ages  of  the  11  patients  with  abdominal  aneuiysm  were  :  2  twenty- 
eight,  who  both  had  certainly  constitutional  syphilis  ;  another  under  thirty, 
also  a  case  of  syphilitic  arteritis  with  perforation ;  3  between  thirty  and 
forty,  1  between  forty  and  fifty-five,  and  1  an  old  man  of  eighty,  who  came 
under  treatment  for  eczema ;  an  aneurysm  of  the  abdominal  aorta  high,  up 
was  discovered  by  accident,  for  it  gave  him  no  jDain ;  and  he  left  the  hospital 
apparently  in  perfect  health. 

Of  the  7 0  cases,  twelve  only  ruptured :  2  into  the  pleura,  1  into  the  left 
auricle,  1  into  the  oesophagus,  2  into  the  pulmonary  artery,  2  into  the 
trachea,  1  into  the  left  bronchus,  1  into  the  peritoneum,  1  into  the  peri- 
cardium, and  1  into  the  inferior  vena  cava  ('  Path.  Trans.,'  May  18th,  1880, 
vol.  xxxi,  p.  85).  The  other  58  were  relieved  under  treatment  or  died  at 
last  from  dyspnoea,  from  pressure  on  the  trachea,  bronchitis,  pneumonia, 
acute  nephi-itis,  or  other  intercurrent  disease.  One  died  after  ligature  of 
the  common  carotid,  1  after  galvano-iDuncture,  after  inserting  wire  into  the 
sac,  and  1  after  an  attempt  to  compress  it  through  the  abdominal  walls. 

In  2,  an  aneuiysm  of  the  ascending  arch  ruptured  into  the  tissues  of  the 
right  breast,  but  did  not  break  through  the  skin ;  and  in  1  an  aneurysm 
immediately  above  the  coeliac  abscess  burst  into  the  left  lumbar  muscles. 
This  caused  great  relief,  but  some  months  later  it  eroded  the  last  dorsal 
and  first  lumbar  vertebrae,  so  as  to  cause  paraplegia ;  and  finally  broke  into 
the  peritoneum. 

The  majority  of  the  patients  were  either  soldiers,  sailors,  or  men  who 
used  hammers.  As  above  noted,  most  of  the  younger  men  had  suffered 
from  syphilis ;  and  the  3  women  had  probably  also,  for  one  had  repeatedly 
miscarried,  and  her  husband  was  syphilitic ;  another  had  definite  history  of 
secondary  lesions  several  years  before ;  and  the  third  showed  pigmentary 
choroiditis  in  both  eyes. 
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DISEASES  OF  THE  ALIMENTARY  TRACT 


AFFECTIONS  OF  THE  MOUTH,  THE   THROAT,  AND  THE 

GULLET 

Toiai  fiiv  (TfiiKpolffi  Kai  vtoyvoTai  ttuiUokjlv,  a^Oai.— Hipp.,  Aph.,  iii,  24.* 
"  In  Anginam  ego  me  nunc  velim  verti,  ut  veneficas  illi  fauces  prehendam." 

Plaut.,  Most.,  I,  3,  61. 

"  Intermiuato  cum  semel  fixte  cibo 
Intabuisseut  pupulae." 

Sor.,  Ep.  V, 

Affections  of  the  moitth— Vesicular  ulcers  of  the  tongue  and  lips— Ulcer  of 
the  palate— Phagedmiic  xdcerative  stomatitis—Gangrenous  stomatitis  or 
cancrum  oris—  Tlirush—Aphthce—Ptyalism— Xerostomia. 

Affections  of  the  fauces  and  pharynx—Sore  throat :  catarrhal,  ulcerative,  and 
herpetic  inflammatio7i— Subacute  follicular  tonsillitis— Acute  tonsillitis  or 
quinsy- Hypertrophy  of  the  tonsils— Gh-anular  pharyngitis— Adenoid 
growths  of  the  naso-plmryno^. 

Diseases  of  the  cesophagus— Minor  disorders— Spasmodic  stricture— Simple 
stricture — Cancerous  stricture— its  anatomy,  symptoms  and  event. 

The  diseases  of  the  alimentary  canal  vary  in  their  pathology  more  even 
than  those  of  the  brain  or  the  chest.  The  only  classification  attempted 
will  be  the  anatomical  or  topographical  one  of  dealing  with  the  several 
organs  as  they  are  most  prominently  the  seats  of  disease  ;  and  we  will 
begin  with  the  diseases  of  the  alimentary  canal  above  the  diaphragm. 

Affections  of  the  Mouth. — Simple  '  or  herpetic  ulcers.-f — Among  the 
trivial  affections  to  which  children,  and  sometimes  adults,  are'  liable,  is  the 
formation  of  minute,  shallow,  round  or  oval  ulcers  in  the  mouth.  They 
begin  as  raised  white  spots,  looking  like  vesicles;  but  in  a  few  hours  the 
roof  is  lost,  apparently  as  a  consequence  of  maceration  in  the  buccal  mucus 
and  saliva.  The  ulcers  which  result  have  an  ash-grey  or  yellow  surface  and 
a  bright  red  border;  they  are  as  large  as  a  pin's  head  or  rather  larger, 

*  Synonyms. — Aphthous  ulceration  of  German  and  of  some  English  writers — Follicular, 
vesicular,  or  herpetic  ulcei-s — Ulcera  mitia  familiaria — Herpes  oris, 
t  Aphthaj  affect  new-born  infants  and  young  children. 
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painl'ul,  and  very  sensitive  to  the  contact  of  particles  of  food,  especially 
sugar  and  salt.  A  frequent  seat  is  within  the  lower  lip,  especially  Avhere 
it  joins  the  gum ;  they  also  occur  upon  the  mucous  membrane  which,  lines 
the  cheek,  and  perhaps  most  often  on  the  tongue.  Some  persons  are  more 
liable  than  others  to  these  little  ulcers,  and  are  long  troubled  -with,  them  at 
intervals  of  a  few  weeks  or  months.  Their  presence  is  attributed  by  chil- 
dren to  "  telling  stories,"  and  by  mothers  to  a  "  disordered  stomach ;  "  their 
true  cause  is  unknown.  In  a  day  or  two  these  ulcers  heal  of  themselves 
without  treatment,  but  touching  them  with  a  stick  of  lunar  caustic  removes 
the  pain  at  onfce. 

Single  ulcer  of  the  palate. — In  marked  contrast  Avith.  this  affection  is 
one  which  is  described  by  Vogel  (in  ''  Ziemssen's  Handbuch ')  as  occurring  in 
weakly  infants,  especially  those  brought  up  in  lying-in  or  foundling  institu- 
tions. It  consists  in  the  formation  of  a  single  flat  ulcer  at  the  back  of  the 
hard  palate,  just  where  the  velum  joins  it.  There  is  not  usually  any 
tendency  to  spread  deeply,  but  neither  is  there  any  disposition  to  heal,  and 
the  ulcer  remains  until  the  child's  death,  which  usually  results  from 
diari'hoea. 

Phagedenic  and  ulcerative  stomatitis* — Another  form  of  ulceration  of 
the  mouth  is  a  grave  disease.  It  chiefly  affects  th.e  gums,  the  edges  of 
Avhich  are  reddened  and  swollen,  more  or  less  detached  from  the  teeth,  and 
finally  seem  to  break  down  into  a  grey  pulp.  So  complete  may  be  the 
destruction  that  the  alveoli  are  sometimes  exposed,  and  the  teeth  become 
loose  and  fall  out.  In  the  worst  cases  the  whole  of  the  lining  of  the  cheeks 
and  lips  is  occupied  by  ash-coloured  ulceration,  and  sometimes  the  tong\ie 
also,  which  is  swollen,  marked  at  its  edges  by  the  teeth,  and  thickly  furred. 
A  large  quantity  of  fluid  escapes  constantly  from  the  mouth,  running  out 
upon  the  pillow  while  the  patient  is  asleep.  All  movements  of  the  mouth 
are  painful,  and  food  is  taken  with  much  difficulty,  while  the  breath,  is 
horribly  foetid. 

At  one  time  this  aff'ection  was  not  infrequent  among  the  patients  of 
Ouy's  Hospital,  in  children  between  the  second  dentition  and  puberty ; 
once  two  sisters  came  with  it  at  the  same  time.  Among  the  soldiers  of 
the  French  army  it  used  to  be  frequent,  occurring  epidemically  when  they 
were  overcrowded  in  close  quarters.  It  probably  depends  on  some  local 
infective  microbe,  but  this  has  not  yet  been  ascertained.  Bergeron,  who  de- 
scribed the  disease  in  1859,  is  said  to  have  inoculated  himself  successfully 
with  it  in  the  lower  lip. 

In  a  milder  form  the  same  condition  is  not  uncommon  in  children  or  in 
adults.  Ulceration  of  the  buccal  mucous  membrane,  with  spongy  and  bleed- 
ing gums,  but  without  other  signs  of  scurvy,  is  ascribed  by  dentists  to  the 
fluids  of  the  mouth  being  acid  instead  of  alkaline,  and  the  writer  has  found 
this  to  be  verified  by  test-paper  in  some  cases  of  the  kind  in  children. 

The  remedy  for  ulcerative  stomatitis  is  chlorate  of  potass,  which  may 
be  given  in  ten-grain  doses  at  frequent  intervals,  dissolved  in  water.  Or 
lozenges  containing  the  salt,  or  Wyeth's  compressed  tablets,  may  be  used 
with  the  object  of  securing  its  local  action  upon  the  mucous  membrane, 
although  this  appears  not  to  be  so  essential  as  its  absorption  into  the  blood. 
It  is  surprising  in  how  short  a  time  the  affection  is  brought  to  an  end  ; 
within  three  or  four  days  the  diseased  parts  begin  to  show  a  clean,  healing 

*  ffynonymn. — Phasetlsonic  gingivitis— Pvitrid  sore-mouth — Stomacace,  a  French  term, 
"mouth-ill,"  often  applied  to  scurvy. 
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surface.  An  example  of  this  action  in  an  adult  was  given  by  the  writer  in 
the  50th  volume  of  '  Virchow's  Archiv  '  (1870),  p.  462,  where,  under  the 
title  '•  Gingivitis,"  three  cases  of  ulcerative  stomatitis  are  related. 

Gangrenous  stomatitis*  is  a  disease  almost  entirely  confined  to  young 
children.  It  differs  from  the  last-described  affection  in  the  fact  that  ulcera- 
tion, or  even  phagedsenic  stomatitis,  begins  in  the  mucous  membrane, 
whereas  noma  begins  as  a  slough  in  the  submucous  tissues,  commonly  in  the 
cheek  or  the  lower  lip.  Its  cause  is  unknown,  but  it  often  follows  measles 
or  other  exanthems.  Its  treatment  consists  in  destroying  the  diseased 
tissue  by  strong  nitric  acid  or  other  surgical  means,  arid  in  supplying 
stimulants  freely. 

In  a  case  seen  by  the  writer  in  a  little  girl  of  twelve,  convalescent  from 
measles,  no  caustics,  though  early  and  freely  applied,  checked  the  progress, 
of  the  disease,  which  proved  fatal  in  a  few  days  by -haemorrhage.  Even 
when  recovery  ensues  there  is  often  dreadful  deformity  of  the  face  and 
retraction  of  the  lips. 

Thrush.-f — The  term  a2ohtlice.  is  applied  in  England  to  a  condition  of  the 
mouth,  different  from  what  is  known  abroad  as  ajyJitJious  ulceration.  The 
latter  corresponds  to  the  herpes  oris  above  described,  the  former  is  applied 
to  the  affection  of  children  known  by  the  vernacular  term  "  thrush." 

When  thrush  is  setting  in,  the  mucous  membrane  lining  the  cheeks  and 
mouth  becomes  redder  than  usual,  hot,  and  painful.  Soon  minute  milk- 
white  spots  appear  upon  its  surface.  These  rapidly  increase  in  size,  and 
run  together ;  and  in  a  day  or  two  the  whole  surface  may  be  covered  with  a 
nearly  uniform  adherent  layer.  At  first  there  is  some  difficulty  in  detaching 
the  white  material ;  but  after  a  time  it  becomes  loose,  and  can  be  peeled 
off  in  large  flakes  without  any  bleeding.  Microscopically  it  consists  of 
layers  of  squamous  epithelium,  mingled  with  the  spores  and  mycelium  of 
a  fungus. 

This  fungus  is  commonly  known  as  the  Oidium  albicans,  a  close  ally  of 
Oidium  lactis,  which  is  the  active  agent  in  the  souring  of  milk.  The 
presence  of  oidium  in  the  mouth  is  not  peculiar  to  cases  of  thrush.  It  has 
been  found  upon  diphtheritic  membranes,  and  in  portions  of  fur  taken  from 
the  tongue  in  fevers.  Nevertheless  the  essential  cause  of  thrush  is  a 
vigorous  and  rapid  growth  of  this  fungus,  leading  to  inflammation  of  the 
mucous  membrane  and  detachment  of  epithelium,  just  as  the  fungus  of  ring- 
worm iDroduces  a  red  and  scaly  condition  of  a  part  of  the  skin  on  which  it 
grows.  A  necessary  condition,  however,  before  the  oidium  can  germinate 
actively  in  the  mouth  apjDears  to  be  an  acid  state  of  the  buccal  secretions ; 
and  according  to  Vogel  the  mouth  always  gives  an  acid  reaction  from  the 
very  first,  before  any  white  spots  are  visible.  The  preponderance  in  infants 
of  mucus,  which  readily  turns  acid,  over  the  alkaline  salivary  secretions, 
which  are  undevelojDed  in  infancy,  is  perhaps  the  reason  why  thrush  is  so 
much  more  common  in  them  than  in  older  children. 

In  many  cases  thrush  comes  and  goes  with  little  disturbance  of  the 
health,  and  without  any  danger  to  life.  But  in  others  it  is  associated  with 
severe  and  even  fatal  diarrhoea  ;  and  the  popular  notion  is  that  the  disease 
passes  through  the  child  and  comes  out  at  the  anus.  Although  it  is  true 
that  the  oesophagus  is  sometimes  affected  in  its  entire  length,  there  is  no 
reason  to  believe  that  the  Oidium  albicans  is  capable  of  germinating  on  any 

*  Synontfms. — Noma — Cmicrmn  oris. — Germ.  Wasserkrebs — Wangenbrand. 
t  St/noni/ms. — Aplithaj  (u(p9ai),  a  sjood  Greek  word,  and  used  by  Hippocrates  probably 
rather  in  tlie  Englisli  tlian  the  Genuiui  s°nse. — Fr.  Muguet. —  Oerm.  Soor. 
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surface  which  is  not  covered  with  squamous  eiDitheliuin.  Thus  it  never 
enters  the  nose  or  the  hirynx ;  but  it  does  sometimes  appear  in  the  lowest 
portion  of  the  rectum  and  upon  the  vulva,  and  it  may  also  be  seen  where- 
there  are  sore  spots  on  the  skin  of  the  face  and  neck.  The  relation  of 
thrush  to  diarrhoea  in  young  infants  probably  is  that  they  are  both  effects, 
of  a  weakly  state  from  bad  feeding.  In  these  cases  there  is  usually  super- 
ficial dermatitis  (or  "  eczema  ")  of  the  nates,  which  must  be  carefully  dis- 
tinguished from  a  syphilitic  rash. 

The  treatment  of  aphthte  in  children  is  to  wash  out  the  mouth  at  fre- 
quent intex'vals  with  a  weak  solution  of  an  alkaline  carbonate  or  of  borax,, 
or  to  ajDply  the  glycerinum  horacis  freely  to  the  surface  of  the  mucous, 
membrane. 

In  adults  thrush  rarely  occurs  except  in  those  who  are  reduced  to  a 
state  of  extreme  marasmus  by  a  chronic  malady  (such  as  consumption  or 
cancer),  or  who  have  passed  through  several  weeks  of  pyrexia  from  enteric 
or  puerperal  fever,  or  septicaemia.  Thrush  in  adults  is  generally  taken  as 
of  most  unfavourable  prognosis ;  but  patients  may,  nevertheless,  recover 
after  it  has  api^eared. 

Stomatitis  with  salivation  or  ptyalism. — In  patients  under  mercurial 
treatment  the  mouth  is  very  apt  (unless  the  teeth  are  kept  scrupulously 
clean  and  the  gums  well  washed  with  alum,  borax,  or  tincture  of  myrrh)  tO' 
present  an  appearance  like  that  above  described  as  "  ulcerative  stomatitis."' 
But  in  addition  there  is  also  a  profuse  flow  of  saliva,  the  condition  known 
as  ptyalism  or  salivation.  Salivation  may  occur  independently  of  the- 
administration  of  mercury,  sometimes  as  a  result  of  the  action  of  other 
drugs  (as  iodide  of  potassium  or  pilocarpin),  sometimes  from  irritation 
starting  in  distant  organs  (as  the  uterus  or  the  stomach). 

The  quantity  of  secretion  that  used  to  be  poured  out  by  a  patient  under- 
going mercurial  salivation  is  astonishing.  The  usual  daily  amount  was  one 
or  two  quarts  ;  but  as  much  as  five  quarts  is  said  to  have  been  collected  in 
twenty-four  hours.  The  patient  was  incessantly  spitting  it  out,  or  allowing- 
it  to  dribble  into  a  spittoon;  and  at  night  it  saturated  his  pilloAv.  It  is 
more  or  less  viscid  or  glairy  in  consistence,  and  is  said  to  have  sometimes  a 
specific  gravity  as  high  as  1059  ;  but  as  the  case  goes  on  its  density  falls 
till  it  is  scarcely  above  that  of  water.  It  contains  little  sulphocyanide  of 
potassium,  and  less  ptyalin. 

Mercurial  salivation  is  now  seldom  seen.  In  administering  mercury 
one  watches  the  patient's  mouth  carefully,  and  the  medicine  is  at  once- 
stopped  when  any  disagreeable  odour  is  perceptible  in  his  breath,  or  when 
his  gums  become  in  the  least  degree  inflamed,  or  his  teeth  tender  on 
pressure.  If  one  is  using  mercurial  inunction,  or  calomel  vapour  baths, 
or  full  doses  of  blue  pill  instead  of  minute  doses  of  the  bichloride,  the 
patient  may  often  obviate  salivation  by  frequently  using  the  tooth-brush 
and  taking  chlorate  of  potass.  When  once  salivation  has  developed  itself 
the  chlorate  appears  to  have  little  direct  influence  upon  it,  although  it  more 
or  less  quickly  brings  the  gums  and  the  mucous  membrane  of  the  mouth 
mto  a  healthy  state.  While  salivation  lasts,  the  patient  generally  becomes 
thin,  his  urine  is  scanty  and  his  bowels  are  constipated,  llelief  may  be 
given  by  washing  out  the  mouth  with  astringent  solutions,  as  of  alum  or 
gallic  acid,  to  which  tincture  of  myrrh  may  be  added. 

Xerostomia. — In  the  21st  volume  of  the  '  Clinical  Transactions  '  Mj- 
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Hutchiusou  aud  the  late  Dr  Hadden  described  independently  two  cases  in 
which  there  was  "  deficiency  of  the  salivary  and  buccal  secretion,"  causin^^  a 
permanently  dry  mouth."  Both  patients  were  widows  about  sixty  years'^of 
age,  and  a  third  case  recorded  by  Dr  Rowlands  ('  Lancet,'  Jan.  14th,  1888) 
also  occurred  in  a  woman  of  sixty.  Several  cases  have  since  been  published 
but  they  are  certainly  uncommon.  The  condition  had  in  two  of  these  cases 
begun  suddenly  after  nervous  emotion,  and  it  seems  probable  that  the 
secretory,  without  the  vaso-motor,  nerves  are  primarily  affected.  In  Had- 
den's  case  tincture  of  jaborandi  was  exhibited  with  relief. 

Affections  of  the  Fauces.*— Many  names  have  been  given  to  affec- 
tions of  the  throat,  all  of  which  are  attended  with  difliculty  or  pain  in  de- 
glutition, and  with  more  or  less  marked  inflammation  of  the  pharynx, 
palate,  and  tonsils.  We  have  already  spoken  of  the  special  forms  of  sore 
throat  which  characterise  scarlatina,  diphtheria,  and  syphilis. 

Ordinary  catarrh  of  the  fauces  is  sufficiently  characterised  as  redness 
and  slight  swelling  of  the  soft  palate  and  of  the  posterior  wall  of  the 
pharynx,  coming  on  after  exposure  to  cold.  In  persons  who  have  repeatedly 
had  attacks  of  catarrh,  a  "  relaxed  sore-throat "  is  apt  to  be  of  frequent 
recurrence ;  the  fauces  feel  dry  and  painful  (especially  in  the  morning  on 
first  waking),  but  the  symptoms  all  pass  off  after  breakfast,  when  nothing 
is  to  be  seen  beyond  elongation  of  the  uvula,  slight  oedema  of  the  palate, 
and  pallor  rather  than  redness,  with  perhaps  some  dilated  venules  in  the 
mucous  membrane. 

What  is  called  ulcerated  sore  throat  is  apt  to  occur  in  nurses  and 
medical  students  who  are  in  close  attendance  on  the  sick,  or  in  other 
persons  if  weakened  by  unhealthy  surroundings.  In  this  variety  small 
white  superficial  ulcers  are  seen  on  the  surface  of  the  tonsils  and  other 
parts  of  the  fauces,  which  are  vaguely  called  follicular  or  aphthous, 
and  resemble  in  appearance  the  minute  yellow  ulcers  of  the  mouth  and 
tongue  described  above  (p.  296).  There  is  a  considerable  general  disturb- 
ance, the  breath  is  foul,  and  the  tongue  furred.  Wine,  quinine,  and 
guaiacum  or  tincture  of  iron  are  indicated,  and  generally  bring  the  affection 
to  an  end  in  a  few  days.  If  not,  a  few  days  at  the  seaside  is  usually 
effectual. 

It  is  important  to  distinguish  from  ulcers  on  the  tonsils  certain  circiun- 
scribed  whitish-yellow  patches,  which  are  really  masses  of  inspissated  and 
protruding  secretion. 

Follicular  tonsillitis  is  the  name  given  to  what  may  perhaps  be  regarded 
as  a  slighter  and  sporadic  form  of  the  epidemic  if  not  infective  sore  throat 
just  described.  It  is  marked  by  diffused  redness  and  moderate  swelling  of 
the  fauces,  with  numerous  yellow  points  dotted  over  them.  These  are  sup- 
posed to  be  the  mouths  of  mucous  crypts ;  but  of  this  there  is  no  evidence. 
Probably  some  are  swollen  lymph-follicles,  and  others  inflammatory 
vesicles,  which  at  first  do  not  ulcerate.  This  kind  of  angina  is  always 
bilateral,  and  is  not  attended  by  the  severe  pyrexia  of  true  quinsy.  It  is 
best  treated  by  quinine,  port  wine,  and  fi-esh  air,  but  astringent  gargles 
or  lozenges  have  their  use. 

Another  faucial  affection  called  herpes  of  the  pharynx  consists  in  an 
eruption  of  opaline  vesicles,  sometimes  few  in  number,  but  sometimes  so 

*  Sore  throat. — Fr.  Mai  de  gorge. —  Germ.  Halsweli.  Tlie  terms  angina  and  cynanche 
are  often  applied  somewliat  indiscriminately  to  all  inflammatory  affections  of  the  fauces. 
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thickly  crowded  together  that  they  may  easily  be  mistaken  for  diphtheritic 
membrane.  Sometimes  it  recm's  again  and  again  in  the  same  patient ; 
and  sometimes  it  alternates  with  an  herpetic  eruption  on  the  skin  or  on  the 
genitals.  There  is  not  satisfactory  evidence  that  these  vesicles  are  due  ta 
retained  mucus,  as  those  of  the  skin  called  sudamina  are  due  to  retained 
saliva.  More  likely  they  are  inflammatory  like  the  vesicles  of  herpes  labialis 
or  herpes  preputialis. 

Quinsy* — The  most  acute  and  severe  kind  of  sore  throat  is  one  that 
mainly  affects  the  tonsils,  and  is  well  known  by  the  popular  name  of 
'■  quinsy."  Mackenzie's  analysis  of  1,000  cases  showed  that  it  is  far  more- 
frequent  in  persons  between  fifteen  and  twenty-five  years  old  than  at  any 
other  age ;  it  is  comparatively  seldom  seen  in  children,  or  in  adults  beyond 
the  age  of  forty.  Some  persons  are  exceedingly  liable  to  quinsy.  It  is, 
like  most  inflammations,  ascribed  to  a  chill,  or  to  slight  disorder  of  the- 
stomach,  or  (in  the  case  of  women)  to  menstrual  irregularity.  Acute  ton- 
sillitis sometimes  precedes  rheumatic  fever,  so  that  in  certain  cases  it 
deserves  the  name  "  rheumatic "  by  a  better  title  than  a  doubtful  de- 
pendence upon  cold. 

Not  infrequently  the  pyrexia  precedes  the  local  inflammation  by  a  day 
or  two,  so  that  in  young  adults  the  possibility  of  quinsy  coming  on  should 
always  be  remembered  when  the  temperature  rises  high  without  obvious- 
cause.  In  many  persons  there  is  habitually  a  chronic  enlargement  of  the 
tonsils,  and  upon  this  acute  inflammation  from  time  to  time  supei'venes. 

Quinsy  appears  to  be  rather  more  common  during  autumn  than  at  othei' 
seasons.    It  is  attended  with  great  swelling  of  the  tonsil,  which  forms  a  red, 
shining,  globular  mass,  projecting  into  the  fauces,  and  also  distinctly  to  be 
felt  in  the  neck  at  the  angle  of  the  jaw.    When  both  tonsils  are  involved, 
they  may  come  into  contact  in  the  middle  line,  being  flattened  and  even 
(as  Bristowe  remarks)  ulcerated  from  mutual  pressure.    But  as  a  rule  one 
side  is  alone  affected ;  and  sometimes,  just  when  the  inflammation  is  sub- 
siding in  one  tonsil,  the  other  is  attacked  in  its  turn.    The  uvula,  the  soft 
palate,  and  the  pillars  of  the  fauces  all  jDartake  more  or  less  in  the  swelling. 
The  patient  complains  of  severe  pain  in  the  throat  whenever  he  moves  hi& 
jaw,  especially  in  attempting  to  swallow,  and  the  -pain,  may  radiate  to  the- 
ears.    Pyrexia  comes  on  abruptly  and  rises  high,  higher  than  seems  pro- 
portionate to  the  severity  of  the  local  affection.    When  there  is  no  actual 
rigor,  the  j^atient  experiences  alternate  chills  and  flushes  of  heat,  and  com- 
plains of  headache,  malaise,  and  pains  in  the  limbs ;  the  pulse  ranges  from 
100  to  120  in  the  minute,  and  is  full  and  bounding ;  the  temperature  rises 
to  102°,  103°,  or  even  105°.    The  tongue  is  thickly  furred  and  the  breath 
foul. 

Dr  Fagge  once  made  an  autopsy  in  the  case  of  a  child  who  had  died 
in  Guy's  Hospital  during  the  previous  night  of  suffocation  as  the  result 
of  severe  swelling  of  the  tonsils  from  quinsy.  Such  an  occun-ence,  however, 
is  exceedingly  rare.  The  disease  almost  always  ends  favourably,  either 
subsiding  more  or  less  rapidly,  or  else  advancing  to  the  foi*mation  of  an 
abscess  in  the  tonsil,  which  breaks  and  discharges  a  thick  foetid  pus  that  is 
generally  swallowed.  This  brings  immediate  relief  to  all  the  symptoms, 
the  temperature  falls  rapidly,  and  the  patient  soon  feels  perfectly  well.  The 

*  Synonyms. — Cynanclie — Acute  suppurative  tonsillitis  or  amygdalitis — Angina  tonsil- 
laris— Angina  phlegmonosa.  Kwciyxi)  oi'  'S.vvayxv  refers  to  the  choking  sensation  pro- 
duced by  this  and  similar  inflammations  of  the  throat.  Angina,  from  angio,  has  a  similar 
meaning.    The  French  Esquinancie  and  English  Quinsy  are  corruptions  of  Cynanche. 
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ordinary  duration  of  the  disease  is  three  or  four  days  ;  but  if  the  two  sides 
of  the  throat  are  attacked  m  succession,  it  may  be  prolon-ed  over  a  week 
or  ten  days  In  some  cases  it  is  said  that  suppuration  starting?  from  a 
tonsil  extends  down  to  the  neck,  and  burrows  until  it  may  reach  the 
mediastinum.  Cases  also  have  been  pubHshed  in  which  tonsillar  abscesses 
have  eroded  the  carotid  artery  and  given  rise  to  fatal  h*morrha<re 
Mackenzie  reports  one  case  of  suffocation  as  the  result  of  the  abscess  break- 
ing and  hllmg  the  upper  air-ioassages  with  pus. 

The  writer  had  a  patient  in  1879,  a  young  man  of  twenty-four,  who 
died  from  the  effects  of  hemorrhage  due  to  lancing  a  quinsy,  several  hours 
after  the  bleeding  had  ceased.  The  internal  carotid  was  not  touched  and 
the  wounded  vessel  was  found  to  be  the  ascending  pharyngeal  artery.* 

In  the  treatment  of  quinsy,  sucking  ice  sometimes  gives^'more  relief  than 
anything  else,  particularly  at  the  onset.  But  when  an  abscess  is  in.  process 
of  formation,  the  course  of  the  disease  may  apparently  be  hastened  by  the 
use  of  fomentations  or  poultices  externally  and  by  steam  inhalations.  As 
soon  as  fluctuation  can  be  felt,  an  incision  should  "^be  made  with  a  guarded 
bistoury.  Stork  remarks  that  the  best  way  of  detecting  a  soft  spot  is  to 
push  the  parts  inward  with  one  forefinger  placed  at  the  angle  of  the  jaw, 
while  the  other  forefinger  in  the  mouth  is  carefully  passed  down  over  the' 
inflamed  structures  from  point  to  point.  In  opening  a  tonsillar  abscess  the 
cutting  edge  of  the  knife  must  be  directed  inwards  and  not  outwards,  lest 
the  internjd  carotid  artery  should  be  wounded.  When  the  patient  refuses 
surgical  interference,  an  emetic  has  led  to  the  immediate  rupture  of  the 
abscess.! 

In  some  cases,  however,  it  would  seem  that  by  suitable  treatment 
quinsy  may  be  made  to  abort,  and  the  occuiTence  of  suppuration  be  pre- 
sented. Aconite  has  been  recommended  for  this  purpose,  but  guaiacum  is 
more  efficacious.  Mackenzie  prescribed  the  lozenge  (three  grains  of  the 
resin)  every  two  hours,  and  seldom  saw  it  fail  to  arrest  the  disease  if  begim 
at  its  first  onset. 

Chronic  enlargement  of  the  tonsils. — A  not  uncommon  affection  of  the 
tonsils  is  chronic  overgrowth  of  their  substance.  They  may  be  as  large  as 
chestnuts,  or  even  larger,  and  are  veiy  firm  and  fleshy  ;  smooth  on  the  sur- 
face, but  sometimes  with  cheesy  or  calcareous  matter  projecting  from  their 
interior.  There  is  true  hypertrophy  of  the  adenoid  tissue  of  the  tonsil,  the 
follicles  increasing  both  in  size  and  number.  It  is  therefore  strictly  analo- 
gous to  the  hypertrophy  of  the  lymph-glands  in  delicate  children. 

The  tonsil  becomes  scarred  by  the  caseous  follicles  falling  out  as  they 
soften,  and  thus  the  surface  looks  worm-eaten,  and  may  remain  so  long 
after  the  swelling  has  disappeared  and  the  tonsil  has  atrophied  by  the 
natural  process  of  age. 

The  affection  may  exist  from  infancy,  or  may  develop  itself  during 
childhood  or  at  jjuberty.  In  most  cases  it  subsides  when  adult  life  is 
reached,  and  it  -seldom  persists  after  the  age  of  thirty. 

In  children  it  is  attended  with  many  inconveniences;  the  mouth  has  to 

*  Some  French  writers,  especially  Mainganlt  and  Gubler,  have  maintained  that  tonsil- 
litis is  now  and  then  followed  by  paralysis  of  the  soft  palate,  like  that  wliicli  is  so  often 
seen  after  diphtheria.  But  one  would  rather  be  disposed  to  think  that  in  snch  cases  the 
specific  disease  was  really  present,  for  marked  swelling'  and  even  suppuration  of  the  tonsil 
is  by  no  means  rare  in  diphtheria. — C.  H.  F. 

t  The  reader  will  remember  the  absurd  story  told  of  Abernethy's  eatint^  ])lum  porridere 
against  a  ])atient  with  quinsy  till  he  made  him  laugh  and  hurst  the  abscess;  and  the 
Ingoldsby  legend  of  how  another  case  was  cured  by  a  less  hilarious  movement. 
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be  kept  open  during  sleep,  and  rhonchus  accompanies  the  breathing.  A 
pigeon-breast  may  result,  and  often  goes  with  narrow  and  high-arched 
palate,  with  crowded  teeth  and  a  narrow  passage  through  the  nostrils.  Such 
children  snore  at  night  and  breathe  through  the  mouth  during  the  day, 
and  thus  constant  faucial  irritation  is  kept  up.  The  obstruction  to  the 
posterior  nares  leads  to  breathing  through  the  mouth,  and  this  again  aggra- 
vates the  faucial  swelling.  There  is  something  about  the  physiognomy 
of  such  patients  that  enables  one  to  see  at  a  glance  what  is  the  matter  with 
them  ;  Mackenzie  speaks  of  their  ojDen  mouth,  drooping  eyelids,  and  dull 
expression;"  and  in  addition  to  these  peculiarities  the  voice  is  thick  and 
nasal,  while  the  act  of  deglutition  (as  in  swallowing  the  saliva  that  accumu- 
lates in  the  mouth)  is  performed  clumsily  and  with  obvious  effort. 

Another  effect  of  chronic  enlargement  of  the  tonsils  is  deafness,  due  to 
swelling  of  the  mucous  membrane  obstructing  the  Eustachian  tube  ;  and 
sometimes  the  sense  of  smell  (and  so  of  what  we  call  of  taste)  is  impaired. 
The  tonsils,  however,  may  be  greatly  enlarged  without  giving  rise  to  any 
obvious  symptoms,  and  they  should  therefore  always  be  insjaected  when  a 
child  is  for  the  first  time  examined. 

The  treatment  consists  in  the  administration  of  cod-liver  oil  and  iron, 
while  the  tonsils  are  every  day  brushed  over  with  a  solution  of  perchloride 
of  iron,  or  smeared  with  powdered  alum  or  tannin.  But  if  there  is  much 
overgrowth  of  solid  tissue,  excision  by  means  of  the  guillotine  is  necessary. 
If  haemorrhage  follows  the  operation,  it  is  generally  checked  by  making  the 
patient  suck  ice  ;  if  not,  Mackenzie  recommended  slowly  sipping  half  a 
teacupful  of  a  solution  of  tannic  and  gallic  acids,  containing  ^vj  of  the 
former  and  ^ij  of  the  latter  to  the  ounce  of  water.  The  wounded  parts 
remain  sore  for  some  days ;  during  this  time  the  food  must  be  soft  and 
bland,  and  the  use  of  marsh-mallow  lozenges  is  recommended  as  soothing. 

Granular  pharyngitis. — ^When  we  examine  the  throat  in  a  good  light, 
we  often  notice  that  the  pharyngeal  surface  is  dotted  over  with  small  pro- 
jections the  size  of  millet-seeds  or  more.  They  may  be  either  scattered,  or 
closely  packed  together,  or  confluent  in  ridges.  The  venules  of  the  mucous 
membrane  are  dilated  and  tortuous  ;  and  usually  the  back  of  the  throat  is 
dry,  there  being  apparently  a  deficiency  of  mucus.  With  regard  to  the 
nature  of  the  granulations,  it  is  generally  supposed  that  they  consist  of 
enlarged  muciparous  glands,  while,  according  to  Stork,  the  mucous  mem- 
brane generally  is  thinner  than  natural.  Microscopically  the  grantdations 
show  an  absence  of  the  superficial  stratum  of  epithelium,  and  large  round 
swollen  cells  lie  uncovered. 

Mackenzie  describes  an  "  exudative  form "  of  the  affection  in  which 
viscid  mucus  is  seen  adhering  in  patches  to  the  follicles,  or  in  which  their 
orifices  are  filled  vnth.  a  w^hite  caseous  material.  This  is  identical  with 
pharyngeal  herpes,"  and  closely  related  to  the  subacute  follicular  sore 
throat  described  above  (p.  300). 

Dr  Horace  Green,  of  New  York,  who  gave  a  graphic  account  of  granular 
pharyngitis,  called  it  "follicular  disease"  and  "follicular  inflammation" 
of  the  throat  and  air-passages.  It  is  by  no  means  limited  to  the  regions 
directly  visible  at  the  back  of  the  mouth ;  but  often  spreads  upAvards  to- 
wards the  vault  of  the  pharynx,  or  downwards  towards  the  larynx.  Michel 
insisted  on  the  importance  of  thoroughly  exploring  with  the  laryngeal  mirror 
eveiy  part  of  the  fauces ;  for  example,  when  the  rest  of  the  surface  is  quite 
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healthy  there  may  be  a  small  patch  of  disease  just  behind  one  or  both  of 
the  posterior  arches  of  the  palate;  this  is  easily  overlooked,  and  yet  it  may 
be  the  cause  of  great  suffering  to  the  patient,  as  is  shown  by  touching  it 
with  a  probe.  ^ 

The  subjective  symptoms  of  granular  pharyngitis  vary  widely  in  different 
cases  Often  it  causes  no  discomfort  at  all.  Sometimes  it  gives  rise  to  a 
troublesome  feehng  of  stiffness  or  dryness  in  the  throat,  with  a  constant 
need  lor  swallowing,  to  a  pricking  pain  during  deglutition  (especially  degluH- 
tion  of  the  fluid  secretions  of  the  mouth),  to  a  tickling  sensation  compellincr 
a  frequent  and  often  painful  cough,  or  to  incessant  hawking,  in  the  hope 
of  getting  rid  of  mucus,  until  retching  or  actual  sickness  may  occur. 

In  other  cases  speaking  or  singing  may  be  attended  with  a  sense  of 
painful  effort ;  the  patient  may  be  obliged  to  stop  from  time  to  time,  in  the 
middle  of  a  sentence,  to  swallow  or  to  clear  his  throat.  Such  cases  are  very 
common  in  preachers  and  public  singers,  as  well  as  in  street  hawkers  and 
costermongers  (cf.  p.  122). 

Talking  in  the  open  air  plays  the  principal  part  in  causing  or  in  aggra- 
vating the  symptoms  of  granular  pharyngitis ;  but  irritation  of  the  fauces 
by  tobacco  smoking  is  another  exciting  cause. 

Granular  pharyngitis  appears  to  be  sometimes  due  in  part  to  an  inherited 
predisposition,  a  vulnerability  of  the  fauces  and  pharynx.  Dr  Green  speaks 
of  three  brothers,  all  clergymen,  whom  it  compelled  to  give  up  their  official 
duties ;  and  he  refers  to  many  cases  of  two  or  three  members  of  a  single 
family  having  been  treated  for  it. 

Some  patients  seem  unable  to  forget,  even  for  an  instant,  the  morbid 
feelings  in  the  back  of  the  throat;  they  are  always  running  from  one 
doctor  to  another,  and,  in  fact,  become  hypochondriacal. 

Granular  pharyngitis  is  most  apt  to  occur  from  twenty-five  to  thirty- 
five,  and  in  men.  more  often  than,  in  women.  But  Mackenzie  observed  it 
in  children  who  were  eight,  six,  or  only  three  years  old. 

In  its  treatment  the  first  object  is  to  destroy  the  granulations.  Sprays, 
gargles,  and  inhalations  are  not  sufficient,  and  so  treated,  granular  i^haiyn- 
gitis  is  often  veiy  intractable,  and  runs  on  for  years.  In  fact,  as  gargling 
with  fiuids  is  commonly  practised,  it  seldom  brings  them  into  contact  with 
eny  jDart  of  the  fauces  behind  the  anterior  pillai-s. 

Gruinier,  of  Cauterets,  showed  in  his  '  Etude  sur  le  Gargarisme  laryiigieii,'  that  when  a 
person  with  his  head  thrown  backwards  makes  fluid  bubble  about  iu  the  back  of  the 
mouth,  while  he  goes  ou  inspiring  at  regular  intervals  throHgh  the  nose,  the  fluid  is  sup- 
ported by  the  base  of  the  tongue,  the  uvula,  and  the  anterior  pillars  of  the  palate;  any 
portion  of  it  which  passes  further  backwards  is  instantly  swallowed.  He  has,  however, 
shown  that  it  is  possible  to  teach  patients  to  gargle  in  quite  a  different  manner,  and  that 
the  fluid  then  passes  not  only  into  the  pharynx,  but  even  into  the  larynx  itself,  resting 
directly  upon  the  upper  surface  of  the  vocal  cords.  The  directions  are  that  the  head 
should  be  slightly  raised,  the  mouth  but  little  opened,  the  lower  jaw  thrown  forwards,  so  as 
to  lift  the  chin.  Having  taken  a  small  quantity  of  fluid  into  his  mouth,  the  patient  is  to 
draw  a  deep  breath  through  the  nose,  and  then  to  allow  the  fluid  to  fall  back  iuto  the 
fauces  while  he  endeavours  to  emit  the  sound  of  the  vowel  e  (or  the  English  a  long).  This 
means  that  the  cords  are  brought  together,  and  that  the  act  of  expiration  is  begun  ;  while 
at  the  same  time  the  epiglottis  is  raised  so  as  to  throw  widely  open  the  upper  part  of  the 
laryngeal  cavity.  A  bubbling  sound  is  produced  by  the  thin  stream  of  air  which  passes 
outwards  between  the  cords ;  this  sound,  as  Guinier  says,  is  quite  unlike  that  of  ordinary 
gargling;  it  resembles  rather  the  rattle  in  the  throat  which  precedes  death.  The  act  of 
gargling  within  the  larynx  can  be  continued  only  so  long  as  a  slow  expiration  is  being 
maintained.  Before  a  fresh  breath  can  be  taken  the  fluid  mu*st  be  thrown  up  into  the 
pharynx,  whence  it  often  passes  out  through  the  nostrils.  I  have  myself  seen  Dr  Guinier 
demonstrate  with  the  laryngoscope  the  presence  of  a  layer  of  fluid  resting  upon  his  own 
vocal  cords. — C.  H.  V. 
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Mackenzie  used  to  ajDply  a  caustic  i^aste  to  each  granulation  separately, 
touching  on  the  same  day  only  two  or  three,  and  sometimes  only  one  of 
them ;  and  it  is  easy  to  imagine  how  tedious  this  practice  must  have  been 
to  the  patient.  But  in  1873  Michel,  of  Cologne,  drew  attention  in  the 
*  Deutsche  Zeitschi'ift  f.  Chirurgie  '  to  the  success  attained  in  about  seventy 
cases  by  the  use  of  the  galvanic  cautery.  The  method  consists  in  ajoiDlying 
a  heated  platinum  loop  to  the  gi-anulations,  so  as  just  to  destroy  their  sur- 
face; and,  as  a  rule,  the  operation  has  to  be  repeated  only  three  or  four 
times,  inasmuch  as  the  effect  is  not  limited  to  the  part  immediately  cauter- 
ised, but  extends  to  some  distance  around.  There  is  little  or  no  pain  at 
the  time,  except  when  the  pillars  of  the  fauces  are  the  parts  touched  by  the 
instrument ;  the  inflammation  which  follows  can  be  kept  within  bounds  by 
making  the  patient  during  the  first  few  hours  suck  ice  at  intervals ;  and 
there  is  nothing  to  prevent  his  continuing  his  daily  business.  Dr  Foulis, 
of  Glasgow,  employed  a  small  gas  cautery  for  the  same  purpose ;  but  this 
must  be  heated  before  being  passed  into  the  mouth,  whereas  the  platinum 
loop  of  the  galvanic  cautery  is  cold  at  the  times  of  its  introduction  and  of 
its  withdrawal. 

Adenoid  vegetations  in  the  vault  of  the  pharynx. — In  1869  Dr  Wm. 
Meyer,  of  Copenhagen,  drew  the  attention  of  the  Royal  Medical  and  Chirur- 
gical  Society  (vol.  liii)  to  this  aflection,  which  he  was  almost  the  first  to 
recognise.  It  is  exceedingly  common  in  children,  and  consists  in  vascular 
lymphomata  of  various  shapes  and  sizes,  occupying  the  posterior  wall  or  the 
roof  of  the  pharynx,  or  sometimes  its  sides,  or  the  upper  surface  of  the  soft 
palate,  but  never  the  posterior  nares.  They  are  sometimes  soft  and  some- 
times firm.  They  consist  chiefly  of  veins  and  lymphatic  tissue — a  scanty 
areolar  network,  its  meshes  filled  mth  lymph-cells.  The  epithelimn  which 
covers  their  surface  is  either  ciliated  or  of  pavement  form,  according  to 
their  exact  seat.  Their  colour  is  generally  the  same  as  that  of  the  more  or 
less  congested  mucous  membrane,  or  they  may  have  a  yellowish  hue.  In 
most  cases  the  disease  begins  as  a  hypertrophy  of  the  third  or  pharyngeal 
tonsil.  Pathologically  it  is  allied  to  enlargement  of  the  tonsils  and  lymph- 
glands,  and  to  lymphadenoma. 

One  can  often  tell  by  the  way  a  child  speaks,  and  by  the  expression  of 
his  face,  that  he  has  adenoid  growths  in  his  pharynx.  The  peculiarity  of  the 
speech  is  an  inability  to  utter  the  nasal  sounds  m,  n,  ng — so  that  instead 
of  "  common  "  the  patient  says  "  cohhod ;  "  instead  of  "  nose,"  "  doze;  "  in- 
stead of  "  song,"  "  sogg."  This  depends  upon  the  occlusion  of  the  posterior 
nares  preventing  the  nasal  cavity  from  acting  as  a  resonator,  so  that  the 
explosive  vocal  sounds  take  the  place  of  the  continuous  vocal  or  "  nasal " 
sounds.  The  same  effect  is  produced  by  closing  the  anterior  nares,  or  by 
occlusion  of  the  passage  from  the  swelling  produced  by  a  cold  in  the  head. 

The  peculiar  facial  expression  depends  also  upon  the  obstruction  to  the 
passage  of  air  through  the  nostrils  in  breathing.  This  causes  them  to 
appear  narrow  and  collapsed,  and  the  nose  itself  looks  thinned  and  flattened 
from  side  to  side.  It  also  compels  the  patient  to  keep  the  mouth  more  or 
less  constantly  open  ]  and  since  the  orbicularis  oris  no  longer  gives  support 
to  the  other  muscles  of  the  face,  the  countenance  acquires  a  dull  and  vacant 
aspect,  often  increased  by  an  odd  trick  of  twisting  and  pouting  the  lips. 

Other  symptoms  are  a  feeling  of  fulness  in  the  u]:)per  part  of  the  fauces, 
as  though  there  were  a  foreign  body  there,  a  secretion  of  thick  mucus  which 
VOL.  Ti.  20 
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glides  down  the  pharynx,  and  compels  the  patient  to  be  constantly  clearing 
the  throat,  the  presence  of  blood  in  the  mouth,  especially  on  ult  waking 
m  the  mormng,  and  frequent  headache.  Childreu  with  this  disorder  no! 
only  habitually  breathe  through  the  open  mouth,  but  when  asleep  they 
snore  a  symptom  that  should  always  lead  to  suspicion  of  these  adenoid 
giowths  being  jDresent. 

of  often  suffer  from  an  impaired  state  of  hearing,  owing  to  occlusion 

of  the  Eustachian  tubes  by  the  adenoid  growths.  In  certain  cases  there  is 
inflammation  of  the  tympanic  cavity,  and  the  membrane  may  be  perforated 
and  give  exit  to  a  purulent  discharge.  Moreover,  various  affections  of  the 
tauces  are  apt  to  be  associated  with  the  presence  of  pharyngeal  adenoid 
growths  The  tonsils  may  be  enlarged,  there  may  be  granular  pharyngitis, 
the  uvula  and  the  soft  palate  may  be  thickened.  There  may  also  be  catarrh 
ot  the  anterior  parts  of  the  nasal  cavities,  though  in  the  majority  of  cases 
the  secretion  of  the  Schneiderian  membrane  is  rather  deficient  than  exces- 
sive. The  hps  may  be  excoriated  by  the  discharge,  and  epistaxis  or  ozaena 
may  be  present. 

To  explore  the  upper  part  of  the  pharynx,  the  forefinger  should  be 
passed  between  the  tongue  and  the  roof  of  the  mouth,  and  insinuated  by 
the  side  of  the  uvula  until  it  glides  upwards  behind  the  velum  It  is  then 
carried  along  the  posterior  edge  of  the  septum  of  the  nose,  and  turned  in 
various  directions  until  every  part  of  the  space  has  been  thoroughly  exa- 
mined. The  examination  sometimes  causes  nausea,  or  pain  in  the  back  of 
the  head,  and  there  is  often  copious  bleeding  from  the  growths  when  they 
are  touched.  In  the  case  of  adults  and  of  children  above  nine  or  ten  years 
old,  rhinoscopy  is  of  much  assistance  in  diagnosis.  The  vegetations  can  be 
readily  seen  in  cases  of  cleft  palate,  a  deformity  that  appears  to  be  not  in- 
frequently associated  with  their  presence. 

The  systematic  examination  of  school  children  in  Denmark,  and  also  in 
England,  has  shown  that  from  1  to  5  per  cent,  of  them  are  affected  with 
pharyngeal  adenoid  growths.  The  disease  is  said  to  be  more  frequent 
when  the  climate  is  cool  and  damp.  It  is  seldom  seen  in  persons  above 
eighteen  or  twenty,  and  it  appears  often  to  be  congenital  or  to  date  from 
very  early  childhood.  Out  of  107  cases  Mr  Symonds  noted  that  90  were 
■under  fifteen  years  of  age.  It  frequently  affects  several  members  of  the 
same  family,  and  is  sometimes  hereditary.  Meyer  thought  that  it  is  more 
common  in  boys  than  in  girls,  but  in  Mr  Symonds'  cases  there  were  65 
female  to  58  male  patients.*  It  is  sometimes  a  sequel  of  measles.  As 
remarked  by  Wiesener,  of  Bergen,  it  often  leads  to  a  scrofulous  (i.  e.  tuber- 
cular) infiltration  of  the  cervical  glands. 

As  a  inile,  when  adult  life  is  reached,  adenoid  vegetations  in  the  naso- 
pharynx shrink  and  disappear  spontaneously,  after  having  done  serious, 
and  sometimes  irreparable,  damage  to  the  child's  development  and  comfort, 
both  bodily  and  mental. 

Sometimes  cauterisation  with  solid  nitrate  of  silver  suffices  to  destroy 
them,  but  they  generally  have  to  be  scraped  off  by  suitable  instruments,  of 
which  descriptions  may  be  found  in  Meyer's  several  papers,  and  in  the 
'  Transactions  of  the  International  Congi-ess  of  1881.'  He  employed  a 
email  oval  ring  with  a  sharp  though  not  cutting  edge,  moimted  on  a  slender 
stem.  The  curette  designed  by  Goldstein  is  now  generally  preferred,  alone 
or  after  using  Lowenberg's  forceps.    The  operation  causes  little  pain  but 

*  See  a  lecture  reported  in  the  '  Guy's  Hospital  Gazette,'  October  lltli  nnd  25th,  1890. 
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some  hfemon-hage,  which  is  easily  checked.  It  has  to  be  repeated  only 
when  the  vegetations  have  not  been  completely  got  rid  of  on  the  first  occa- 
sion ;  for  if  any  remains  of  them  are  left  they  are  sure  to  grow  again. 

Adenoid  pharyngeal  growths  are  frequently  removed  in  the  out-patient 
room,  without  danger  and  with  excellent  results.  It  is  necessary  in  the 
case  of  children  who  have  never  used  the  nose  for  effectual  breathing,  that 
they  should  be  taught  by  definite  exercise  how  to  breathe  with  the  mouth 
shut.  The  effect  of  the  complete  removal  of  pharyngeal  adenoid  growths  is 
quickly  to  restore  the  natural  speech,  to  change  the  whole  expression  of  the 
patient's  face,  and  in  many  cases  to  bring  back  the  sense  of  hearing. 

Malignant  disease  of  the  tonsils. — ^Lymphadenoma  of  the  tonsils  is 
sometimes  difficvdt  to  distinguish  from  hypertrophy;  but  occasionally  it 
shows  the  most  conclusive  evidence  of  an  infective  new  groAvth. 

A  man,  aged  fovty-eight,  nuder  the  writer's  care  in  1888,  had  enhirgement  of  both 
tonsils,  aud  of  the  closed  follicles  on  the  back  of  the  tongue.  There  were  also  signs  of 
pressure  on  the  left  bronchus  and  of  effusion  into  the  left  pleura.  Blood-stained  serum 
was  drawn  off,  and  afterwards  three  ounces  of  pus.  The  temperature  was  raised  while  in 
hospiCiil,  but  never  rose  above  102-6°.  The  diagnosis  was  of  intra-thoracic  growth  pressing 
on  the  lelt  bronchus  and  causing  pleuritic  effusion.  There  was  much  mental  excitement 
and  delirium,  and  he  became  excessively  anasmic  and  very  emaciated  before  death.  After 
twelve  months'  illness  he  died,  and  lymphatic  tumours  were  found  post-mortem  in  the 
stomach  and  intestines,  as  well  as  in  the  thorax.  The  appearances  after  death  were 
described  and  figured  l)y  Dr  Pitt  in  the  '  Path.  Trans.,'  xl,  p.  80.  The  tonsil  and  tongue 
are  preserved  in  the  Guy's  Hosp.  Museum  (No.  479). 

Epithelioma  (corneous  cancer)  of  the  tonsils  is  occasionally  met  with 
(Guy's  Museum,  Nos.  i77,  478).  It  sometimes  destroys  life  by  sudden 
haemorrhage,  sometimes  by  suppuration  and  pyaemia,  and  sometimes  by 
secondary  growths  in  the  skull  or  in  the  lungs.  Ei^ithelial  cancer  of  the 
pharynx  is  less  rare  than  in  the  fauces,  and  may  lead  to  constriction  like 
that  of  the  oesophagus.  Mr  Davies-Colley  opened  the  gullet  to  relieve  a 
case  of  this  kind  in  a  woman  sixty  years  of  age  in  1891. 

Specimens  of  sarcoma  of  the  pharynx,  and  of  tuberculous  ulceration  of 
the  tongue,  fauces,  and  pharynx,  are  preserved  in  the  Guy's  Hospital  Museum 
(Nos.  495-6,  488,  and  497-8). 

Diseases  of  the  CEsophaqus. — This  part  of  the  alimentary  canal  is 
remarkably  free  from  the  slighter  inflammatory  affections  which  are  so 
common  both  above  and  below  it.  Its  thick  layer  of  squamous  epithelium 
seems  to  protect  it  from  ordinary  irritation ;  and  it  has  neither  the  rich 
blood-supply,  nor  the  active  secreting  functions,  nor  the  abundant  lymphatic 
tissue,  which  elsewhere  in  the  alimentary  tract  become  occasions  of  disease. 

Chronic  inflammation  of  the  gullet  with  thickening  of  the  mucous  mem- 
brane is  sometimes  seen  either  as  the  result  of  external  pressure,  e.  g.  from  a 
thoracic  tumoiu*  or  an  aneurysm,  or  in  cases  of  habitual  congestion  from 
chronic  valvular  disease  of  the  heart.  In  the  former  case  the  thickened  and 
opaque  mucous  membrane  is  in  external  appearance,  as  in  pathology,  like 
the  "  corns  "  produced  by  friction  on  the  pericardium,  or  the  white  patches 
of  the  tongue  called  leucojpla'kia.  In  the  latter  case  extreme  venous  con- 
gestion may  be  discovered  after  death,  with  desquamation  of  the  upper 
layers  of  epithelium,  a -condition  comparable  to  the  congestive  catarrh  of 
the  stomach  from  disease  of  the  heart. 

Occasionally  when  no  source  of  pressure  or  imtation  can  be  ascertained, 
the  mucous  membrane  is  found  (at  times  over  a  considerable  space)  to  be 
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covered  with  minute  papillae,  which  may  be  large  and  circumscribed  enou-h 
to  deserve  the  name  of  a  papilloma. 

Beside  warty  growths,  traumatic  and  syphilitic  ulcers,  and  malignant 
disease,  all  of  which  begin  in  the  mucous  membrane,  we  occasionally  meet 
with  small,  oval,  white,  firm  tumours  of  the  muscular  walls  (Guy's  Hospital 
Museum,  Nos.  556-7).  They  are  quite  innocent,  and  are  found  to  consist  of 
unstriated  muscular  fibres  {leiomyoma).  Polypi  also  have  occasionally  been 
observed  in  the  oesophagus. 

Fimctional  stricture.— The  above  pathological  conditions  are  without 
clinical  significance;  there  are  also  functional  affections  of  the  ^ullet 
without  an  anatomical  explanation.  Of  these  the  most  important  is^vhat 
has  been  called  "  spasmodic  stricture."  The  patient  is  usually  young,  most 
often  a  girl  at  the  age  between  puberty  and  childbearing,  when  functional 
neuroses  are  most  common.  It  also,  however,  occurs  in  male  subjects,  and 
one  of  the  most  marked  and  obstinate  cases  the  writer  has  seen  was  in  a  boy 
of  fourteen.  In  most  cases  the  neurotic  or  "  hysterical "  character  of  the 
affection  is  sufficiently  evident,  and  the  easy  passage  of  an  oesophageal 
sound,  which  completes  the  diagnosis,  often  effects  the  cure  as  well. 

Eegurgitation. — Another  condition  which  is,  at  least  in  its  origin, 
functional,  is  rejection  of  food  after  it  has  passed  the  constrictors  of  the 
phaiynx.  This  differs  from  the  gastric  regurgitation,  or,  as  it  may  be 
termed,  "rumination,"  which  consists  in  return  of  the  food  from  the 
stomach ;  for  here  the  food  never  reaches  the  gastric  cavity,  but  is  detained 
in  the  gullet.  (Esophageal  regurgitation  appears  to  begin  rather  as  a  bad 
habit  than  a  disease ;  but  whether  or  not  there  is  any  structural  lesion  as 
its  original  cause,  there  is  frequently,  or  perhaps  always  in  confirmed 
cases,  a  pouch  formed  in  the  lower  part  of  the  gullet  in  which  food  collects 
before  its  regurgitation. 

Dilatation  of  the  cesophagus  is  said  to  be  more  frequent  in  men  than 
in  women.  It  usually  involves  the  whole  thickness  of  the  tube ;  but  oases 
have  been  described  in  which  the  mucous  coat  alone  has  protruded  between 
the  muscular  fibres,  so  as  to  form  a  hernial  pouch.  A  classical  case  of 
this  curious  condition  was  published  in  the  thirteenth  volume  of  the 
'  Medico-Chirurgical  Transactions '  (1849)  by  Mr  Worthington,  of  Lowestoft. 
(See  also  specimens  527,  528,  and  529  in  the  Guy's  Museum.) 

An  cesoi^hageal  jDouch  is  most  frequently  met  with,  not  as  a  primary 
lesion,  but  as  the  result  of  a  stricture  immediately  below  it.  It  has 
occasionally  proved  to  be  the  result  of  a  mere  narrowing  of  the  gullet  at  its 
cardiac  end.  Such  a  case  was  described  and  figured  by  Dr  Fagge  in  the 
'  Guy's  Hospital  Eeports '  (third  series,  vol.  xvii,  p.  414).  At  last  a  can- 
cerous groA\i;h  developed  and  ended  in  the  patient's  death  at  eighty-four, 
forty  years  after  the  appearance  of  dysphagia.  In  the  same  paper  is 
figured  a  dilated  oesophagus  resulting  from  a  sim^Dle,  non-traumatic  stricture 
of  the  cardia,  which  was  described  by  Wilks  in  the  seventeenth  volume 
of  the  '  Pathological  Transactions '  (p.  138).  Regm-gitation  and  dysphagia 
had  existed  all  the  life  of  the  patient,  a  healthy  farmer,  who  had  once 
consulted  Sir  Astley  Cooper  for  oesophageal  stricture,  and  who  died  at 
seventy-four  of  acute  pneumonia.  Durham  discovered  two  cases  of  dys- 
phagia and  simple  stricture,  recorded  by  Sir  Everard  Home  ('  Practical 
Observations  on  the  Treatment  of  Stricture  in  the  Urethra  and  in  the 
(Esophagus,'  1821,  vol.  ii,  p.  398).    One  of  these  showed,  j^ost  inortem,  a  fold 
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of  mucous  membrane,  which  narrowed  the  gullet  just  opposite  the  cricoid 
cartilage. 

Dysphagia  lasoria,  as  it  has  been  called,  demands  a  Avord  of  notice. 
The  term  was  first  applied  by  Dr  Bayford,  of  Lewes,  to  a  case  (perhaps  of 
spasmodic  stricture  of  the  gullet)  in  which  the  right  subclavian  artery  arose 
from  the  third  part  of  the  aorta,  and  passed  to  its  distribution  between  the 
oesophagus  and  trachea.  The  existence  of  this  abnormality  was  probably  a 
mere  coincidence ;  for  the  much  more  frequent  irregular  arrangement  of 
the  right  subclavian  arising  from  the  third  part  of  the  arch,  and  passing 
behind  the  trachea  and  oesophagus,  between  the  latter  and  the  vertebrae, 
is  found,  2^ost  mortem,  in  persons  who  have  never  experienced  difficulty  in 
swallowing. 

Simple,  i.  e.  non-malignant  stricture  of  the  oesophagus,  can  in  most 
cases  be  traced  to  a  traumatic  origin,  most  frequently  to  irritant  poisons, 
such  as  sulphuric  and  oxalic  acid,  phenol,  and  zino  chloride.  Constriction 
of  the  gullet  by  external  cicatrices  or  pressure  of  diseased  vertebrae,  ab- 
scesses, aneurysms,  cancerous  mediastinal  glands,  or  possibly  a  distended 
pericardium,  will  of  course  have  the  same  results  as  true  stricture  or  con- 
traction of  its  walls,  and  will  only  be  distinguishable  dm"ing  life  by  evidence 
of  the  presence  of  the  external  compressing  cause.  In  one  case,  in  which  Mr 
Pye  Smith,  of  Sheffield,  performed  gastrostomy,  the  patient,  an  old  woman, 
confessed  years  after  the  operation  that  she  had  once  taken  sulphuric  acid 
with  suicidal  intent. 

Stricture  is  occasionally  due  to  contraction  of  a  simi^le  ulcer  of  the 
oesophagus,  which  is,  however,  a  very  rare  affection  com]Dared  with  the 
corresponding  lesion  in  the  stomach,  or  even  the  duodenum.  There  is  no 
doubt  that  syphilitic  ulcers,  probably  of  a  tertiary  gummatous  nature,  may 
give  rise  to  contraction  of  the  oesophagus  ('  Guy's  Hospital  Keports,'  vol. 
xvii,  ser.  3,  1872,  p.  413).  Whatever  the  natro-e  of  a  stricture,  hypertrophy, 
with  dilatation  of  the  muscular  walls,  may  frequently  be  seen  above  it. 

Malignant  stricture  of  the  oesophagus  is  always  primary,  and  is  usually 
epitheliomatous  (the  keratoid,  or  flat-celled  kind).  Adenoma  or  glandular 
cancer  has  occasionally  been  observed,  but  true  examples  of  its  encephaloid 
or  scirrhous  variety  are  both  extremely  rare. 

The  most  frequent  position  is  in  the  middle  of  the  tube,  opposite  th© 
bifurcation  of  the  trachea.  A  less  common  seat  is  the  upper  portion,  where 
cancer  spreads  so  as  to  be  described  indifferently  as  pharyngeal  or  oesopha- 
geal. Lastly,  a  malignant  stricture  is  occasionally  met  with  at  the  entrance 
into  the  cardiac  orifice  of  the  stomach.  It  is  here  that  its  presence  is  most 
apt  to  be  overlooked,  from  the  diseased  portion  being  left  in  the  diaphragm 
when  the  stomach  and  oesophagus  have  both  been  removed,  as  Virchow  long 
ago  observed.  The  foregoing  statement  as  to  the  most  frequent  seat  of 
cancer  is  that  of  Wilks,  Kindfleisch,  and  Klebs.  Some  text-books,  however, 
follow  Rokitansky's  original  assertion,  that  the  upper  part  is  the  most  fre- 
quent seat  and  the  lowest  the  rarest.  Forster,  Moxon,  Payne,  and  Coats 
say  that  the  commonest  seat  of  cancer  of  the  oesophagus  is  its  lowest  third ; 
and^this  statement  is  confirmed  by  the  careful  analysis  of  Petri  and  Zenker. 
In  58  cases  collected  by  these  two  writers  4  were  in  the  upper,  1-4  in  the 
middle,  and  24  in  the  lower  third.  The  remaining  16  cases  spread  over 
the  middle  and  adjacent  parts  also.    The  last  group  of  cases  is  the  disturb- 
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ing  element  which  has  probably  affected  the  classification  of  statistics.  Of 
13  cases  collected  by  Dr  Norman  Moore,  of  St  Bartholomew's  Hospital,  the 
lower  third  was  affected  in  7,  the  middle  third  in  5,  and  the  ujiper  in  1.  It 
still,  however,  remains  true  that  the  part  which  corresponds  to  the  bifurca- 
tion of  the  trachea  is  a  frequent  seat  of  oesophageal  cancer,  and  that  cancer 
of  the  extreme  cardiac  end  is  rare. 

The  malignant  growth  is  sometimes  a  mere  ring  like  an  annular  stricture 
of  the  colon,  but  more  frequently  it  forms  an  ulcerated  flat  tumour  which 
only  partially  encircles  the  tube,  and  infiltrates  and  spreads  up  and  down 
for  an  inch  or  more.  Hughes  Bennett  recorded  a  very  rare  case  of  double 
cancerous  stricture  ('  Princ.  and  Pract.  of  Medicine,'  p.  453). 

The  growth  of  epithelioma  of  the  gullet  is  slow,  and  rarely  affects  more 
than  the  neighbouring  lymph-glands  of  the  mediastinum;  but  occasionally 
secondaiy  nodules  are  found  in  the  viscera, — least  rarely,  perhaps,  in  the 
liver  or  the  lung.  It  may  produce  fatal  htemorrhage,  or  may  perforate  the 
oesophagus  by  sloughing,  involve  the  vagus  nerves,  or  open  anteriorly  into 
the  trachea  or  lung. 

Malignant  stricture  is  much  more  common  in  men  than  in  women,  and 
is  rare  before  middle  life.  All  the  patients  under  the  ^Titer's  care  have 
been  between  fifty  and  seventy  years  of  age  and  all  but  two  have  been  men. 

Its  early  symptoms  are  slight  and  its  progress  insidious.  DiflB.culty  in 
swallowing  solid  food  is  commonly  the  first  complaint.  Pain,  though  occa- 
sionally severe,  is  often  long  before  it  apjDears,  and  is  sometimes  almost 
absent.  Gradually  the  patient  finds  it  more  and  more  difficult  to  swallow 
soft  food,  and  at  last  even  liquids,  and  increasing  emaciation  is  the  result. 
So  latent  may  the  symptoms  be  that  the  disease  has  sometimes  been  only 
discovered  after  death,  though  the  tradition  of  a  diagnosis  once  made  by  Sir 
Astley  Cooper  shows  how  the  aspect  and  age  of  a  jDerson  suffering  from  this 
disease  may  lead  to  its  recognition  by  experienced  observation,  or  by  a 
shrewd  guess. 

In  most  cases,  when  a  man  of  middle  age,  or  older,  comes  complaining 
of  inability  to  swallow  food,  he  can  indicate  the  exact  spot  where  he  feels 
it  stop  ;  and  the  negative  result  of  examination  of  the  other  organs,  with  his 
progressive  loss  of  flesh,  makes  the  diagnosis  easy.  The  way  in  which  he 
eats,  taking  minute  pieces  of  bread  at  a  time,  and  fumbling  with  them 
before  he  makes  up  his  mind  to  tiy  to  swallow  them,  is  very  suggestive. 
Soft  food,  like  bread  and  milk,  can  be  eaten  when  ordinary  diet  is  rejected, 
and  it  is  often  weeks  or  months  later  before  difficulty  is  experienced  with 
liquids.  The  regurgitation  of  a  little  blood  with  the  food  is  a  frequent 
symptom. 

'The  only  possible  diagnosis  between  simple  and  malignant  strictm-e 
depends  upon  the  age  of  the  patient  and  the  history  of  the  case. 

The  aspect  of  a  patient  in  the  advanced  stage  of  the  disease  is  charac- 
teristic— the  extreme  marasmus,  without  jaundice  or  cyanosis  or  dyspnoea, 
the  look  of  starvation  and  of  long-endured  suffering  from  thirst,  the  hollow 
eyes,  dilated  pupils,  sunken  cheeks  and  temples,  and,  above  all,  the  deeply 
concave  abdomen,  feeling  empty  when  examined,  and  allowing  the  aorta, 
the  vertebrae,  and  the  kidneys  to  be  plainly  discerned  by  the  fingers.  The 
skin  is  dry  and  rough,  the  condition  known  as  pityriasis  tabescentium.  The 
bowels  are  confined  for  days  or  weeks.  The  urine  is  scanty,  high-colom-ed, 
and  often  offensive. 

The  cautious  passage  of  a  bougie  is  the  only  decisive  proof  of  the  nature 
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ol  the  disease,  and  also  gives  a  ci-iterion  of  its  position  and  of  the  calibre 
of  the  tube.  Hambm-ger's  methods  of  diagnosis  by  auscultation  deserve 
mention  (Erlangen,  1871.  See  also  Dr  Allbutt's  paper,  '  Brit.  Med.  Joum.,' 
ii,  1875).  Of  less  practical  importance  is  the  ingenious  attempt  to  obtain 
a 'view  of  the  gullet  by  Waldenburg ;  his  instrument  is  figured  in  the  '  Berlin 
klin.  Wochenschi-ift,'  1870,  p.  580. 

'  Event. — At  length,  "  after  enduring  the  tortures  of  Tantalus,  the  patient 
slowly  wastes  away,"  as  Boerhaave  remarked.  Death,  however,  often  occurs 
from  intercm-rent  pneumonia  or  pleurisy,  and  sometimes  from  gangrene  of 
the  lung  or  from  haemorrhage.  In  one  case  under  the  writer's  care  the 
primary  stricture  was  latent,  and  the  first  symptoms  were  pain,  and  after- 
wards paraplegia,  caused  by  secondary  cancer  of  the  vertebrae. 

The  duration  of  these  oases  is  very  variable ;  it  is  to  be  counted  by 
months,  and  some  patients  have  lived  on  for  two  years,  or  perhaps  for 
longer.  Occasionally  cases  may  prove  fatal  by  perforation  within  a  few 
weeks  of  the  first  appearance  of  dysphagia. 

The  treatment  of  stricture  of  the  oesophagus  is  purely  mechanical. 
When  free  from  ulceration  the  stricture  will  usually  be  benefited  by  the  fre- 
quent passage  of  a  bougie ;  in  fact,  by  the  same  method  of  dilatation  as  is 
adopted  for  stricture  of  the  urethi'a.  In  cases  of  simple  traumatic  constric- 
tion this  is  sometimes  an  effectual  cure ;  but  even  in  cancerous  strictures, 
so  long  as  there  is  no  ulceration,  the  occasional  passage  of  an  olive-shaped 
bougie  frequently  affords  great  relief.  The  utmost  care  and  gentleness  is 
essential,  or  fatal  perforation  may  ensue.  As  Mr  Bryant  well  puts  it,  when 
a  patient  complains  of  difl&culty  in  passing  food  ,  onwards  down  the  gullet 
after  the  act  of  swallowing,  and  of  its  retmm  into  the  mouth,  the  practitioner 
should  first  think  of  thoracic  aneurysm,  then  of  cancer,  and  then  of  some 
other  kind  of  ulceration.  The  dread  of  such  a  catastrophe  as  perforating 
an  aneurysmal  sac,  or  thrusting  a  bougie  into  the  plem-al  cavity,  will, 
however,  be  the  best  safeguard  against  its  occurrence.  No  force  which  an 
intelligent  hand  could  use  will  perforate  an  intact  mucous  membrane. 
When  ulceration  has  already  taken  place,  no  one  would  willingly  risk  the 
passage  of  a  tube ;  but  when  there  is  no  evidence  of  ulceration  the  practice 
is  defensible  and  beneficial. 

The  sonde  oesophagienne  a  demeure  is  an  instrument  which  is  passed 
through  a  stricture,  and  then  left  in  it  as  a  catheter  is  left  in  a  stricture  of 
the  urethra.  It  was  advocated  by  Mons.  Krishaber  at  the  International 
Medical  Congress  of  1881  ('  Transactions,'  vol.  ii,  p.  392).  He  advises  its 
passage  through  one  of  the  nostrils  rather  than  the  mouth,  and  in  proof 
of  the  tolerance  of  the  instrmnent  relates  four  cases  in  which  the  tube 
remained  continuously  in  situ  for  46,  126,  167,  and  305  days  respectively. 
Feeding,  of  course,  takes  place  entirely  through  the  hollow  oesophageal 
soxmd.  A  similar  plan  has  been  cairied  out  by  Mr  Symonds  at  Guy's  Hos- 
pital with  good  success. 

When  obstruction  has  become  complete,  life  may  be  preserved  for  a  time 
by  nutrient  enemata.  For  this  purpose  small  quantities  of  peptonised  food 
without  salt  or  alcohol  are  best  employed  ;  and  in  many  cases  raw  eggs,  beef- 
tea,  and  pancreatised  milk  are  well  retained  and  absorbed.  But  often  the 
rectum  rejects  the  nutriment ;  after  a  time  this  result  is  almost  sm-e  to 
occur,  and  even  in  the  most  favourable  cases  the  patient  is  insufficiently 
nourished.  In  acute  cases  of  disease,  or  of  injury  or  operation  about  the 
mouth  and  throat,  or  even  while  a  gastric  ulcer  is  given  time  and  rest  to 
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DISEASES  OF  THE  STOMACH 

"  Ex  magna  cceua 
Stomacho  fit  maxima  pcena." 

Regimen  Sanitatis  Salernitatum,  c.  1075. 

"  Qui  Stomiiclium  liegem  totius  corporis  esse 
Contenduut  niti  vera  ratione  videutur; 
Hujus  enim  validus  firraat  teuor  omnia  meralji'a, 
Et  contra  ejusdem  tirmantur  cuncta  vigore." 

'  Ventriciili  Qiierelce  et  Opprohria'  of  Bernhard  Swalve,1664:. 

Acute  catarrhal  gastritis — its  symptoms,  causes,  histology,  and  treatment — Acute 
paralytic  distension — Acute  suppurative  gastritis. 

Atonic  dyspepsia  and  chronic  catarrhal  gastritis — Symptoms — Anatomy — Causes 
— Diagnosis  and  pvgiiosis — Treatment — clinical  varieties — drugs  and  diet 
— Chronic  gastric  paresis  with  dilatation. 

Gastralgia — Anorexia — Bidimia — Pica — Flatidence — Eructation  and  regurgita- 
tion— Pyrosis — Vomiting — Hiccough — Hcematemesis. 

Gastric  Ulcer — Anatomy — Pathology — AEtiology — Symptoms  and  diagnosis 
— Latency — Event  and  duration — Treatment — Duodenal  idcer. 

Cancer  of  the  Stomach — Carcinoma  of  the  pylorus  and  of  the  body  of  the 
stomach — Sarcoma — Colloid  cancer — Other  occasional  tumours — Sijmptoms 
— the  tumour — consequent  dilatation — Gasiro-colic  fistula — Diagnosis — 
Duration — Trecdment,  palliative  and  by  operation. 

Fibrous  induration  of  the  stomach — Gastric  concretions. 

Two  diseases  of  the  stomach  are  at  once  common,  clinically  important, 
and  dependent  on  a  definite  anatomical  condition — ulceration  and  cancer. 

The  few  remaining  structural  lesions  are  clinically  unimportant,  while 
by  far  the  most  frequent  morbid  condition,  indigestion,  is  of  uncertain 
pathology  and  probably  often  without  morbid  anatomy. 

Some  acute  and  severe  forms  of  dyspepsia,  however,  particularly  those 
produced  by  obvious  and  direct  irritation,  are  certainly  dependent  on  acute 
inflammation  of  the  gastric  mucous  membrane.  We  will  therefore  deal  with 
this  condition  first,  and  aftenvards  with  by  far  the  most  frequent  gastric 
disorder  of  all,  chronic  dyspepsia.  Under  this  head  we  will  include  not 
only  the  cases  in  which  chronic  gastric  catarrh  can  be  recognised,  but  others 
which  may  depend  on  deficiency  of  muscular  movements  (gastric  paresis 
and  dilatation),  or  deficiency  of  gastric  secretion,  (apepsia),  both  of  them 
sometimes  demonstrably  of  nervous  origin,  sometimes  the  result  of  a  pj'rexial 
state.    Moreover  we  shall  include  under  the  same  general  clinical  account 
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cases^  which  are  perhaps  duodenal  or  hepatic,  or  possibly  pancreatic  in 
pathology  rather  than  strictly  gastric. 

In  health,  as  eveiyone  knows  (or  has  known)  by  experience,  the  process 
of  digestion  IS  unconscious ;  we  ought  not  to  know  that  we  have  stomachs. 
But  occasionally,  even  m  healthy  persons,  digestion  is  accompanied  with 
unpleasant  feelings,  varying  in  degree  from  a  slight  sense  of  weight  or  dis- 
comfort up  to  the  most  acute  pain.  & 

Beside  pain  or  discomfort  mostly  refeiTed  to  the  epigastrium,  indiges- 
tion IS  frequently  accompanied  by  flatulent  distension,  and  very  often  by 
loss  of  appetite,  nausea,  or  actual  vomiting,  by  constipation,  depression  of 
spirits,  somnolence,  and  a  sallow,  unhealthy  pallor  of  the  face. 

1.  Acute  Dyspepsia.— In  healthy  persons  the  stomach  sometimes  resents 
a  particular  meal.  Of  such  cases  the  follomng  may  be  taken  as  examples  •  — 
A  schoolboy  hastily  swallows  raw  and  half-ripe  apples ;  within  an  hour  he 
feels  ill,  and  presently  rejects  the  contents  of  his  stomach ;  but  next  morn- 
ing he  is  well  again.  A  man  eats  much  more  than  he  requires,  or  takes 
more  wine  than  is  good  for  him ;  he  goes  to  bed  with  an  uneasy  feeling  at 
the  epigastrium,  and  in  the  night  vomits  the  food  that  he  had  swallowed, 
almost  unchanged ;  his  discomfort  is  relieved,  and  he  falls  asleep. 

A  little  bile  constantly  appears  in  the  vomit  after  the  stomach  has 
emptied  itself  of  its  accumulated  contents ;  and  formerly  this  fact  was  re- 
garded as  a  sufficient  ground  for  calling  the  attack  "  bilious."  But  we  now 
know  that,  in  consequence  of  the  antiperistaltic  movements  induced  in  the 
duodenum,  bile  enters  the  stomach  whenever  there  is  much  vomiting,  and  is 
rejected  in  its  turn. 

To  attacks  like  these  the  name  of  acute  indigestion  is  applicable; 
though  it  is  often  given  to  a  somewhat  different  class  of  cases,  which  are  of 
longer  duration,  but  are  believed  to  depend  upon  a  catarrhal  inflammation 
of  the  gastric  mucous  membrane,  so  that  the  terms  "  acute  indigestion " 
and  "  acute  catarrh  of  the  stomach  "  are  used  as  almost  synonymous. 

Symptoins. — In  addition  to  a  sense  of  weight  and  oppression  at  the 
epigastrium,  which  is  common  to  all  forms  of  dyspepsia,  there  is  local  pain  ; 
usually  a  dull  aching,  but  sometimes  of  a  burning,  stabbing,  or  griping 
character.  One  patient  complains  of  soreness  at  the  left  of  the  sternum 
and  about  the  left  scapula;  another  feels  more  pain  in  the  back  than  in 
the  abdomen.  In  some  cases  the  epigastrium  is  tender,  and  it  often  feels 
tense  and  full.  The  patient  is  thirsty  and  eager  for  cold  and  effei-vescing 
drinks ;  but  he  has  no  appetite,  and  often  feels  a  loathing  for  all  kinds  of 
food.  The  breath  is  offensive,  the  bowels  confined,  the  tongue  foul  and 
coated  with  thick  yellowish  fur.  Nausea  and  retching  are  generally  present, 
or  eructation  of  sour  gas.  Partially  digested  food,  with  a  very  acid  taste, 
is  vomited ;  or  a  quantity  of  whitish  mucus.  Aching  in  the  back  and 
limbs,  malaise,  and  depression  of  spirits  are  more  or  less  marked.  The 
skin  is  generally  moist,  but  in  severe  cases  there  may  be  slight  fever,  and 
still  more  rarely  an  herpetic  eruption  on  the  lips  and  chin. 

An  attack  of  this  kind  may  last  from  a  day  or  two  to  a  week,  perha^js 
longer ;  and  if  injudiciously  treated,  it  may  pass  into  chronic  gastritis. 

The  most  obvious  causes  of  acute  gastric  catarrh  are  indiscretions  in 
diet,  either  in  quantity,  quality,  or  both.  Decomi^osing  meat  or  vegetables, 
and  shell-fish  under  certain  conditions,  are  apt  to  give  rise  to  acute  catarrh  of 
the  stomach.    The  direct  ingestion  of  irritants  like  arsenic  and  antimony, 
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causes  violent  inflammation  of  tlie  stomach,  but  the  action  is  not  only  local ; 
for  the  same  effect  is  produced  by  the  inhalation  of  arsenical  dust  or  vapour 
given  off  from  green  wall-papers.  Wilson  Fox  mentions  the  case  of  a 
healthy  child  who,  after  sleeping  in  a  room  lined  with  such  a  paper,  was 
seized  ^vith  severe  vomiting,  and  brought  up  blood.  In  infants  improper 
food  frequently  causes  acute  gastric  attacks,  commonly,  but  not  always, 
complicated  with  diarrhcea.  In  these  cases  prostration  is  a  marked  feature, 
and  death  sometimes  results. 

Exposure  to  changes  of  temperature  is  said  to  be  another  cause  of  gas- 
tritis. In  England  summer  heat  is  generally  associated  with  diarrhoea, 
while  dyspepsia  and  "  a  sluggish  liver  "  is  apt  to  follow  the  east  winds  of 
spring. 

Epidemic  influences  are  also  supposed  to  act.  Some  of  these  cases  are 
due  to  the  influenzal  bacteria.  Others  no  doubt  depend  on  common  cli- 
matic conditions. 

Acute  catai-rh  of  the  stomach  accompanies  scarlatina,  erysipelas, 
measles,  diphtheria,  smallpox,  puerperal  and  other  fevers.  It  is  almost  as 
constant  a  complication  of  chronic  gastric  congestion  from  portal  obstruc- 
tion, from  mitral  disease,  or  from  any  cause  of  dilatation  of  the  right  side 
of  the  heart. 

Anatomy.— Since  acute  gastric  catarrh  is  very  seldom  fatal  except  m 
infants,  one  might  expect  that  its  morbid  anatomy  would  be  unknown. 
But,  half  a  century  ago,  the  remarkable  case  of  Alexis  St  Martin  occurred. 
This  young  Canadian  had  a  fistulous  opening  into  his  stomach,  as  the  result 
of  a  terrible  gunshot  wound,  so  that  part  of  the  mucous  membrane  was 
permanently  exposed  to  view.  The  case  was  carefully  investigated  by  Dr 
Beaumont,  of  Pittsburg,  in  Pennsylvania,  and  he  relates  that  deep  red 
pimples  sometimes  appeared,  which  afterwards  became  filled  with  purulent 
matter;  and  at  other  times  irregular  circumscribed  red  patches,  small 
aphthous  crusts,  and  abrasions  of  the  lining  membrane,  leaving  the  papillae 
bare.  These  diseased  appearances,  when  considerable,  were  attended  with 
dryness  of  the  mouth,  furring  of  the  tongue,  thirst,  and  acceleration  of  the 
pulse,  and  the  secretion  of  gastric  juice  was  suspended,  so  that  food  re- 
mained undigested  for  twenty-four  or  forty-eight  hours  or  more,  although 
liquids  were  absorbed  as  soon  as  they  were  swallowed.  Mucus  was  also 
poured  out  by  the  surface  of  the  stomach,  and  slight  haemorrhages  some- 
times occurred. 

It  is  true  that  symptoms  were  by  no  means  constantly  present  when  the 
mucous  membrane  was  inflamed ;  but  the  case  is  of  value  as  showing  that 
the  stomach  is  susceptible  of  morbid  changes  which,  if  they  could  generally 
be  seen,  would  arrest  attention;  for  in  the  deadhouse  such  changes  can 
seldom  be  observed. 

After  death  the  lining  membrane  of  the  stomach  is  often  acted  upon  by 
the  gastric  juice,  so  that  it  becomes  softened  and  pulpy,  or  may  be  entirely 
dissolved  over  a  more  or  less  extensive  area,  and  all  the  coats  of  the  organ 
may  in  this  way  be  perforated,  so  as  to  leave  a  large  ragged  aperture.  As 
might  be  expected,  this  is  generally  at  the  back  of  the  stomach,  on  which 
the  contents  rest  while  the  body  lies  with  its  face  upwards. 

In  the  stomach,  as  in  all  other  parts,  congestion  is  apt  to  subside  after 
death.  It  is  true  that  in  chronic  disease  of  the  heart  the  gastric  mucous 
membrane  is  found  intensely  reddened,  ecchymosed,  and  lined  with  tena- 
cious mucus ;  moreover  great  reddening  is  often  seen  in  the  bodies  of 
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those  accustomed  to  drmk  spirits  to  excess  •  hnf  u 
.>o„t  descHbed  ,v„„,d  „„  Jg,r  be^Swr^taa  Itpt"'" 
^^t^:1X-^'U2e  characerl?^  „,  acute  gastric 

In  addition  to  these  changes,  Wilson  Fox  described  an  increasem  size  of 
the  sohtary  lymph-follicles  of  the  stomach,  which  appear  as  smaH  Ct^f. 

^S:;i::r  ^ "  - 

triti^und^ trtt"-~^'  -t'^rrhal  gas- 

tiitis  under  the  following  conditions.    First  the  cases  due  to  irritant  voi.on 
-nff,  as  by  arsenic.    The  possibility  of  this  as  a  cause  must  neve  be 
orgotten ;  i  may  be  accidental,  suicidal,  or  homicidal  in  origin  and  t  may 

Its  t:       W  1  V"^'%'°^^  ^^'^^"'^^  ^^^-'P^i-  Budd°en I'y  produS 

Its  accumulat^ed  effect.    Itching  and  redness  of  the  eyes,  a  silver^  ton"ue° 

^yn^m;  ''1  T       ^'''''^V'  most  Tmporfant 

symptoms.  If  no  arsenic  can  be  discovered  in  the  vomited  matters  or 
teces  Marsh's  or  Reinsch's  process  of  identification  will  probib  y  have 
already  pointed  to  antimony,  should  that  metal  (as  in  the  we/known 

^ert.r  fTJ  T  ^^'''''''y  be  almost 

certain  to  produce  salivation  at  the  same  time.    Of  ve-etable  irritants 

poisonous  fungi  are  the  most  frequent  causes  of  acute  ga'stritis  in  adults' 

and  various  berries  m  children.    The  poisonous  symptoms  from  eatin^  hi^h 

dyS^epsia  '     °'  ""'""^^  '""^^  ordinary  acute 

Gastritis  ah  ingestis  comes  next— dyspepsia  from  intemperance  in  eatin- 
and  m  drmk,  and  that  of  infants  fed  on  milk  which  does  not  a-ree  with 
tiiem.  ° 

Then  follows  the  gastric  catarrh  which  accompanies  all  febrile  states, 
but  IS  strictly  symptomatic  and  secondary.  Variola  is  perhaps,  of  all  fevers, 
tbat  m  which  the  gastric  symptoms  are  most  constant  and  severe,  and  close 
to  it  come  scarlatina,  pneumonia,  and  acute  gout. 

Next  come  the  cases  of  acute  and  subacute  congestive  gastritis  which 
constitute  so  marked  a  feature  of  the  morbid  anatomy  of  cardiac  disease. 

Lastly,  there  is  a  clinical  group  of  cases  in  which  somewhat  severe  epi- 
gastric pam  is  accompanied  by  vomiting,  first  of  the  contents  of  the  stomach, 
then  of  a  quantity  of  mucus,  and  lastly,  of  bile.  There  is  a  thickly  coated 
tongue,  complete  anorexia,  considerable  thirst,  and,  as  a  rule,  constipation. 

These  symptoms  occur  in  elderly  rather  than  in  young  patients.  They 

*  It  is  important  to  note  that  the  rases  in  which  these  appearances  have  been  found 
Jiave  not  been  simply  cases  of  gastric  catarrh,  for  these  do  not  terminate  fatally.  Tiie 
observations  in  question  «ere  made  in  the  bodies  of  those  who  had  died  of  scarlatina, 
diphtheria,  pneumonia,  or  some  other  fever.  They  undoubtedly  prove  that  these  diseases 
are  attended  with  morbid  changes  in  the  stomach,  but  not,  it  would  seem,  that  they  are  to 
be  regarded  as  so  many  causes  of^acute  gastric  catarrh,  in  the  cliuicnl  sense  of  that  term. 
J<or,  although  in  the  instimces  in  which  the  morbid  chances  were  found  after  death,  the 
patient  may  have  been  more  or  less  sick  and  have  had  a  furred  tongue,  vet  it  is  probable 
that  the  catarrh  of  the  stomach  was  only  secondary  and  did  not  iu  any  wav  modify  the 
•course  of  the  disease.— C.  H.  F.  ^      ~  j 
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may  come  in  the  course  of  chronic  Bright's  disease  (apart  from  uremic  vomit- 
ing) or  other  lingering  malady ;  but  they  are  most  often  seen  in  combina- 
tion Avith  bronchitis  and  myalgia.  In  such  cases  we  find  the  heart  and  the 
kidneys  unaffected  and  no  evidence  of  more  than  moderate  catarrh  of  the 
large  bronchial  tubes.  The  temperature  is  not  raised,  but  the  pulse  is 
quick  and  iiritable,  and  the  "  muscular  rheumatism  "  severe,  particularly  in 
one  or  other  shoulder  and  in  the  back  and  loins  ;  or  there  is  decided  pleuro- 
dynia without  a  pleuritic  rub  or  effusion.  The  patients  appear  to  be  more 
ill  than  any  physical  signs  discovered  account  for;  and  one  is  anxious  lest 
some  primary  lesion  has  been  overlooked.  Usually,  however,  with  careful 
nursing,  warmth,  strict  diet,  and  a  dose  of  calomel,  these  cases  do  well. 

A  somewhat  less  severe  attack  of  the  same  kind  is  often  called  "  bilious," 
and  is  associated  with  a  sallow  complexion  or  an  icteric  tinge  in  the  eyes, 
nausea  and  a  furred  tongue,  with  pink  deposit  in  the  urine  and  constipation. 

Such  symptoms  are  almost  always  relieved  by  a  blue  pill  over  night  and 
a  black  draught  next  morning,  or,  in  some  patients,  by  two  or  three  grains 
of  euonymin  with  hyoscyamus,  and  a  dose  of  Epsom  salts  with  bicarbonate 
of  soditim,  or  the  "white  mixture"  (MM.  c.  MS.)  of  the  hospitals. 

The  diagnosis  of  acute  gastritis  is  generally  easy.  Both  Bamberger  and 
Wilson  Fox  thought  that  enteric  fever  in  its  early  stage  is  the  disease  most 
likely  to  be  confounded  with  it.  .  What  is  most  important  is  to  remember 
the  possibility  of  poison,  and,  particularly  in  children,  of  the  advent  of 
scarlatina,  pneumonia,  or  some  other  acute  disease,  of  which  the  gastric 
disturbance  is  only  a  symptom. 

In  the  treatment  of  an  attack,  the  first  thing  to  be  attended  to  is  the 
diet.  In  mild  cases,  rest  in  bed  with  "complete  abstinence  from  everything 
but  warm  diluents  for  twenty-four  hours  often  effects  a  cure.  In  severe'  and 
protracted  cases,  nutrient  enemata  may  be  used  with  advantage.  If  any 
nourishment  is  given  by  the  mouth  it  should  be  milk  in  small  quantities, 
diluted  with  soda-water  or  lime-water.  Sometimes  this  is  less  grateful  than 
hot  milk  and  water  with  a  little  cinnamon,  or  barley-water,  or  rice-water. 
Persons  who  cannot  take  milk  may  have  water-arrowroot,  or  veal  or  chicken 
broth.  As  the  symptoms  subside,  jelly  or  light  farinaceous  puddings  may  be 
allowed.  Unless  there  be  great  prostration  the  patient  should  abstain  alto- 
gether from  alcohol ;  and  champagne  is  not  so  suitable  in  this  as  in  other 
forms  of  irritability  of  the  stomach.  If  a  stimulant  appears  necessary, 
brandy  well  diluted  is  the  best. 

In  sucking  infants  the  quality  of  the  milk  must  be  carefully  inquired 
into.  Often  they  are  given  more  than  they  can  digest,  and  pain  and  vomit- 
ing ensue.  Sometimes  it  is  advisable  to  keep  the  child  from  the  breast  for 
a  few  hours,  giving  it  only  a  little  rice-water  or  very  diluted  milk  at  inter- 
vals, or  adding  lime-water.  In  infants  brought  up  by  hand,  the  substitu- 
tion of  asses'  milk  for  cows'  milk  is  sometimes  effectual ;  but  too  often  one 
can  save  the  child  only  by  engaging  a  wet-nurse  at  once.  The  "  humanised 
milk"  which  is  made  by  diluting  cows'  milk  and  adding  lactose,  is  often 
retained,  and  nourishes  the  child  well.  When  no  milk  is  tolerated,  we 
depend  on  veal  or  chicken  broth,  gum-water,  and  diluted  white  of  egg. 

Hot  fomentations  or  linseed  poultices  may  be  applied  to  the  abdomen, 
or  a  hot-water  bottle ;  or  spongiopiline  may  be  used,  soaked  in  hot  water, 
squeezed  out,  and  sprinkled  with  laudanum. 

The  administration  of  emetics  and  purgatives  is  an  important  question. 
Two  cases  of  Sir  Thomas  Watson's  may  here  be  quoted. 
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^n^::^::  Mi:'::.s::^'S:'^t^z^s  >-^«^-"^^-of  ~.iu.  his  tea 

relieved     In  the  other  case  V  mi  nr  fif  ''''^'^  I'e  was  at  once  completely 

mass  of  snuff.  °*  indigestion  terminated  in  the  ejection  of  a 

ab  J  titeTnt^;  '1^"'  "^^"^^'^        ^'^-^i-      a  consider- 

one  n  u  t  no    tr  1^7  ''         '  Baxnberger  remarks, 

one  must  not  trust  too  much  to  the  fact  that  the  patient  continues  to 

te7o7f:C  ,  r"r"  "^Jfg^^i^^  tl^'^t  there  is  a  foreign  body  in  the 
r.inst  Ve  ,Tp  nf  \  '-"'P'^^"^-  ^^^b^rg-r,  indeed,  gives  a  caution 
against  the  use  of  emetics  or  purgatives,  which,  he  says,  have  caused  catarrh 
of  the  stomach  much  more  often  than  they  have  cured  it.  Fox  says  that 
,-.''dW  ^T'^  administered  "when  the  presence  of  undigested  food  is 
indicated  by  cramp-hke  pain,  nausea,  ineffectual  attempts  to  vomit  and 
famtness ;  but  adds  that  antimony  and  even  mustard  are  to  be  avoided 
and  that  ipecacuanha  with  large  draughts  of  lukewarm  water  or  of  infusion 
of  chamomile  is  the  best  emetic  in  these  cases.  He  recommends,  however 
rather  active  purgatives;  from  three  to  eight  grains  of  calomel  followed  by 
a  black  draught,  or  by  castor  oil;  or  a  dose  of  blue  pill'  and  compound 
colocynth  pill,  with  a  seidlitz  powder  afterwards.  Dr  Beaumont  certainly 
found  m  the  case  of  Alexis  St  Martin,  already  referred  to,  that  the  adminis- 
tration of  calomel  was  followed  by  subsidence  of  the  morbid  appearances  in 
the  gastric  mucous  membrane*  (p.  315). 

Whatever  may  be  said  as  to  beginning  the  treatment  of  acute  c^astritis 
with  an  emetic  or  with  a  purge,  when  once  given  it  should  not  be  repeated 
but  followed  by  sedatives  and  antacids.  For  severe  vomiting,  dilute  hydro^ 
cyanic  acid  is  the  best  drug.  In  ordinary  cases  bismuth  is  particularly 
useful ;  ten  grains  of  the  carbonate  with  as  much  bicarbonate  of  soda  and  a 
little  morphia  will  often  give  immediate  relief.  Seltzer  or  Vichy  water  may 
be  prescribed  with  much  advantage,  a  pint  and  a  half  being  given  daily  and 
effervescing  medicines  are  also  grateful;  but  the  patient  should  not  be 
allowed  to  take  them  in  such  quantities  as  to  distend  the  stomach.  During 
convalescence  the  remedies  for  chronic  dyspepsia  become  applicable;  but 
the  use  of  the  bitter  tonics  in  protracted  cases  of  gastric  catarrh  is  probably 
harmful. 

Acute  gastric  distension.— As  a  rare  event  fatal  collapse  may  occur  after 
symptoms  of  gastritis  have  lasted  a  few  days  or  a  week  or  two.  Dr  Fagge 
described  two  such  cases  in  the  '  Guy's  Hospital  Reports  '  for  1872-3,  under 
the  name  of  "  acute  dilatation  of  the  stomach ;  "  but  a  better  title  would 

*  We  ought  to  be  very  careful  in  prescribing  purgatives  in  cases  of  supposed  acute 
gastric  catarrh.  I  can  never  forget  a  case  which  I  diagnosed  as  of  this  nature,  and  which 
proved  to  be  one  of  acute  suppurative  peritonitis.  A  bank  clerk  felt  poorly  one  dav  after 
having  eaten  some  pears  in  the  afternoon.  In  the  night  he  woke  up  with  epi-astric  pain 
and  vomiting.  A  medical  man  was  not  sent  for  for  two  days,  and  when  he  came  he  gave 
a  mild  aperient.  This  operated,  and  a  day  or  two  later  the  sickness  subsided.  There  w-is 
a  little  delirium  about  the  third  day.  The  pulse  was  at  no  period  of  the  case  over  100- 
the  temperature  ranged  from  100°  to  101°.  I  was  asked  to  see  him  on  the  si.vth  day  He 
then  appeared  to  be  better;  the  sickness  and  pain  had  ceased;  he  had  begun  to  take  food 
again.  The  pulse  was  about  90,  of  fair  volume;  the  temperature  exactly  100°.  Except 
that  the  countenance  was  sunken,  and  that  the  eyes  were  surrounded  by  deep  brown  rines 
there  appeared  no  reason  for  alarm,  and  I  concluded  that  the  attack  had  been  one  of  acute 
indigestion,  and  thiit  the  patient  was  in  a  fair  way  to  recover.  Within  twenty-four  hour.s 
however,  he  died,  and  it  turned  out  that  there  was  diffused  peritonitis,  set  up  by  ulceration 
of  the  vermiform  appendix. — C.  H.  F. 
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perhaps  be  "  acute  paralytic  distension,"  for  the  condition  appears  to  be 
entirely  passive. 

One  case  occurred  in  a  niau,  aged  thirty,  who  had  for  some  time  been  in  the  Hospital 
under  J)r  Owen  Rees,  and  was  supposed  to  have  incipient  phtliisis.  He  was  seized  witn 
persistent  vomiting;  lie  passed  no  urine,  and  he  gradually  became  collapsed.  On  examinmg 
bim  on  the  third  day  I  found  that  the  abdomen  was  retracted,  and  that  its  walls  were 
ricid  There  was  duluess  above  the  pubes  and  half  way  up  to  the  umbilicus.  Ihis  might 
hirvebeen  attributed  to  distension  of  the  bladder,  but  a  catheter  had  been  passed,  and  no 
urine  could  be  obtained.  Moreover,  a  splashing  sound  was  obtained  by  manipulation  of 
this  re<-ion  or  of  the  iliac  fossEe.  He  died  the  same  afternoon.  At  the  autopsy  the  stomach 
was  found  to  fill  the  whole  abdomen,  and  to  contain  a  large  quantity  of  fluid.  But  when 
removed  from  the  body,  it  shrank  back  to  about  its  natural  size,  showing  only^a  number  of 
white  stria3  on  its  serous  surface,  apparently  analogous  to  "  lineas  gravidarum." 

The  other  case  was  a  man  aged  twenty,  who  had  for  a  fortnight  been  sulFering  from 
abdominal  pains  and  repeated  vomiting.  For  two  days  the  sickness  had  ceased,  but  he  was 
worse  in  all  other  respects.  His  countenance  was  sunken;  his  eyes  glassy  and  surrounded 
by  deep  rings  of  pigment ;  his  breath  nauseously  sweet.  His  abdomen  was  generally  dis- 
tended, but  the  right  hypochondrium  was  flat,  and  passing  downwards  and  to  the  right 
above  the  navel  a  line  could  be  seen,  which  indicated  the  upper  border  of  the  stomach. 
On  manipulation  of  the  lower  part  of  the  abdomen  there  was  fluctuation  and  a  splashing 
sound.  Dilatation  of  the  stomach  was  evident,  and  the  long  tube  of  a  stomach-pump  was 
passed  down  the  cesopliagus.  A  greenish  fluid  was  ejected  through  it  and  by  its  sido  with 
considerable  force.  The  pump  was  then  connected  with  it,  and  no  less  than  seven  pints  of 
the  same  fluid  were  removed  by  its  means.  The  abdomen  became  deeply  hollow  while  this 
was  being  done.  The  patient  said  that  he  felt  much  relieved,  but  he  died  four  hours  after- 
wards. The  autopsy  showed,  as  we  expected,  that  the  stomach  had  returned  to  its  natural 
size  and  form ;  but  there  was  a  sloughing  abscess  behind  the  duodenum,  communicating 
with  the. bowel. 

It  may  reasonably  be  hoped  that  in  an  uncomplicated  case  like  the 
former  one  the  prompt  use  of  the  stomach-tube  would  afford  a  chance  of 
saving  the  patient's  life.  The  cessation  of  vomiting  is  perhaps  due  to  a 
paralytic  state  of  the  gastric  muscular  coat,  comparable  with,  that  of  the 
bladder  in  cases  of  retention  of  urine.  It  is  not  clear  what  is  the  origin  of 
the  large  quantity  of  fluid  which,  the  stomach  contains  in  these  cases. 

The  physical  characters  which  indicate  acute  paralytic  distension  of  the 
stomach  during  life  are — (1)  A  rapidly  increasing  distension  of  the  abdomen, 
which  is  xmsymmetrical,  the  left  hypochondrium  being  full,  while  the  right 
is  comparatively  flattened.  (2)  The  presence  of  a  surface-line  which  de- 
scends obliquely  from  the  left  hypochondrium  towards  the  umbilicus.  It 
corresponds  with  the  lesser  curvature  of  the  stomach,  and  moves  up  and 
down  each  time  the  patient  breathes.  (3)  Dulness  and  fluctuation  in  the 
pubic  region,  with  resonance  over  the  front  of  the  abdomen.  (4)  The  pro- 
duction of  a  splashing  sound  on  manipulation.  In  one  of  the  above  cases, 
however,  the  first  two  of  these  signs  were  absent. 

Phlegmonous  and  other  rare  forms  of  gastritis. — Another  rapidly  fatal 
disease  of  the  stomach,  is  acute  diffused  suppuration,  a  still  more  rare 
affection  than  paralytic  distension.  Bamberger  mentioned  it  in  Virchow's 
series  of  handbooks  (1855),  but  Rokitansky  had  previously  described  it  as 
suppurative  inflammation  of  the  submucous  connective  tissue,  and  refers  to 
older  cases  recorded  by  Munro,  Lieutaud  and  others,  which,  were  collected 
by  Albers.  Sometimes  the  process,  instead  of  being  diffused,  is  confined  to 
one  or  two  spots,  and  may  then  be  defined  as  submucous  abscess  of  the 
stomack;  such  abcesses,  or  "gastric  carbuncles,"  as  Virchow  calls  them, 
may  burst  into  the  cavity  of  the  viscus. 

Ackermann  collected  thirty  cases,  mostly  puerperal.  Of  45  cases  col- 
lected by  Eichhorst,  38  occurred  in  men  and  only  7  in  women  ;  the  youngest 
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C^rV'"'  '^'^  eldest  seventy-six.    Suppurative  gastritis  has 

been  compared  to  phlegmonous  erysipelas  or  "  pseudo-erysiptlas."  It  i 
septic  and  Willcs  and  Moxon  mention  hepatic  abscess  as  a  result.    A  typica 

Zl'Ltv.  8l'  "'''"^'^  ' 

^The  rarest  form  of  all  the  anatomical  forms  of  gastritis  is  membranous 
01  crou2M^us.  It  IS  sometimes  the  result  of  extension  of  diphtheria  down 
the  cesophagus  as  observed  by  Jenner,  but  has  also  been  seen  in  Bright's 
disease  by  Wilks,  m  phthisis  by  Fox,  and  apparently  as  an  idiopathic  affec- 
tion by  Niemeyer  and  Delafield.  It  is  sometimes  found  associated  with  a 
similar  membranous  inflammation  of  the  colon. 

Sloughing  or,  as  German  writers  call  it,  "diphtheritic"  gastritis,  is 
described  by  BiUard  and  Bednar  as  occasionally  seen  in  new-born  children. 

Chronic  Dyspepsia.— Two  forms  of  chronic  dyspepsia  have  been  de- 
scribed ;  one  called  "  atonic,"  the  other  "  chronic  catarrhal  dyspepsia." 

A  patient  suffering  from  at07iic  dyspepsia  complains  of  a  sense  of  weight 
and  uneasiness  after  food,  which  may  last  for  some  hours.  The  seat  of  these 
sensations  is  usually  the  upper  part  of  the  abdomen ;  but  sometimes  parti- 
cularly by  ladies,  they  are  referred  to  the  chest  behind  the  sternum  or  to 
the  back  between  the  shoulders.  The  former  is  associated  with  dyspnoea 
the  latter  with  dysphagia.  There  is  rarely  actual  pain,  except  as  the  result 
of  flatulence ;  there  is  no  tenderness  of  the  abdomen,  and  pressure  rather 
gives  relief.  Eructations  are  not  uncommon,  and  often  cause  an  offensive 
or  rancid  taste,  perhaps  due  to  the  presence  of  butyric  acid.  The  appetite 
is  generally  deficient ;  there  may  be  a  distaste  for  food  of  all  kinds,  even 
though  the  want  of  it  gives  rise  to  a  sense  of  exhaustion.  Thirst  is  generally 
absent ;  indeed,  swallowing  liquids  often  seems  to  aggravate  the  symptoms. 
The  tongue  is  broad,  pale,  and  flabby  :  it  is  marked  at  its  edges  by  the  teeth, 
and  is  not  much  furred.    The  bowels  are  always  constipated. 

Beside  these  symptoms  the  patient  complains  of  languor  and  weariness? 
after  meals.  His  spirits  are  depressed.  His  pulse  is  soft,  slow  when  he  is 
at  rest,  and  sometimes  intermittent  with  palpitation  on  exertion.  The  skin 
is  moist  and  there  is  no  fever.  The  complexion  is  often  pallid,  sallow,  and 
muddy,  but  there  is  seldom  marked  anaemia  or  loss  of  flesh,  except  in  very 
chronic  cases,  and  even  then  it  is  remarkable  how  well  nourished  the  dys- 
peptic patient  may  be.    The  urine  is  copious  and  clear. 

The  symptoms  of  chronic  gastric  catarrh  are  in  most  respects  similar. 
The  patient  complains  after  his  meals  of  weight  and  discomfort  rather  than 
pain  ;  and  there  is  little  or  no  tendeniess  of  the  abdomen.  Thirst  is  a  fre- 
quent symptom,  especially  in  the  intervals  between  meals ;  and  the  sense  of 
exhaustion  and  internal  heat  is  usually  relieved  by  drinking  water.  The 
appetite  is  capricious,  the  breath  is  often  offensive,  and  a  disagreeable  taste 
in  the  mouth  is  complained  of,  especially  on  first  rising  in  the  juorning. 
The  gums  are  spongy,  red,  and  inclined  to  bleed.  The  tongue  is  thickly 
covered  with  white  or  yellow  fur,  but  is  sometimes  particularly  red  and  raw- 
looking  at  its  sides  and  tip.  The  mucous  membrane  of  the  pharynx  is 
often  granular  and  secretes  a  tenacious  mucus,  which  is  a  source  of  great 
annoyance  to  the  jDatient. 

There  is  no  marked  loss  of  flesh,  so  that  emaciation  or  decided  anoemia 
should  make  one  search  carefully  for  evidence  of  phthisis,  gastric  ulcer,  or 
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carcinoma.  Slight  febi-ile  disturbance  is  not  uncommon  at  night.  The 
urine  is  generally  scanty  and  dejoosits  lithates,  or  sometimes  oxalates. 

In  the  dysjDepsia  of  habitual  drunkards,  vomiting  of  mucus,  especially  in 
the  morning,  is  one  of  the  principal  symptoms,  and  it  is  probable  that  this 
kind  of  vomiting  is  always  an  evidence  of  a  catarrhal  state  of  the  gastric 
mucous  membrane.* 

In  severe  cases  of  dyspepsia,  when  vomiting  occurs,  the  ejecta  are  in- 
tensely sour — not  from  an  over-secretion  of  acid  by  the  stomach,  but  from 
the  formation  of  lactic,  butyric,  and  acetic  acids  by  fermentation  of  starchy 
and  saccharine  food.  These  acids  are  often  developed  with  great  rapidity,, 
and  in  such  large  quantity,  that  when  the  patient  vomits  the  throat  burns, 
the  teeth  are  set  on  edge,  and  the  eyes  smai't,  just  as  though  strong  acetic 
acid  had  been  taken  into  the  mouth.  At  the  same  time  the  sour  smell  of 
acids,  volatile  at  a  moderate  temperature,  is  diffused  through  the  air.  A 
fm'ther  evidence  that  fermentation  is  the  cause  of  the  formation  of  acid  in 
such  cases  is  the  fact  that  gas  is  evolved,  which  has  been  found  to  consist 
of  a  mixture  of  carbon  dioxide  and  a  volatile  hydrocarbon. 

A  stomach-cough "  is  still  regarded  as  a  frequent  malady,  but  most 
cases  so  called  are  either  an  accidental  coincidence  of  two  common  disorders, 
or  are  really  cases  of  the  dyspepsia  of  early  phthisis.  Cardiac  palpitation, 
for  Avhich  patients  often  come,  supposing  the  heart  to  be  diseased,  is  one  of 
the  commonest  symptoms  of  flatulence  with  an  overloaded  stomach. 

One  result  of  chronic  catarrh  is  that  the  muscular  walls  of  the  stomach, 
lose  their  jDower,  and  allow  of  gastric  dilatation,  and  this  further  interferes 
with  digestion  by  not  bringing  each  part  of  a  meal  into  contact  with  the 
secreting  mucous  membrane.  The  food  therefore  lies  as  an  inert  mass  in 
the  stomach,  and  then  the  fermentative  changes  just  described  begin,  and 
acidity  from  lactic,  acetic,  or  butyric  fermentation  of  carbohydrates  causes 
heartburn  and  acid  eructation.  At  the  same  time  carbonic  acid  gas,  hydro- 
gen, and  phosphuretted  or  sulphuretted,  or,  occasionally,  carburetted  hydro- 
gen are  developed  and  increase  the  distension.  This  flatulence  is  one  of 
the  most  common  and  distressing  results  of  dyspepsia  by  its  mechanical 
distension  of  the  abdomen.  The  eructations  produced  are  most  often  of' 
tasteless  and  odourless  carbon  dioxide,  but  sometimes  changes  in  the  con- 
stituents of  the  food  proteid  lead  to  the  evil  odour  of  rotten  eggs,  and  more 
rarely  so  much  carbonic  hydride  is  evolved  that  the  eructations  become 
inflammable. 

Some  of  the  more  important  of  these  conditions  may  be  regarded  as 
complications  rather  than  ordinary  symptoms  of  chi-onic  dyspepsia,  and  will 
therefore  be  considered  again  particularly  as  to  their  pathology  and  treat- 
ment in  a  later  part  of  this  section  (infra,  pp.  328,  329). 

The  morbid  anatomy  presented  by  the  mucous  membrane  after  death 
is  believed  to  distinguish  atonic  dyspepsia  from  chronic  gastric  catarrh. 
In  the  former  the  lining  of  the  stomach  is  thin  and  transparent;  in  the 
latter  it  is  almost  always  thickened  and  sometimes  indurated,  so  that  it 
can  be  stripped  off  in  large  pieces,  or  the  submucous  tissue  may  be  white 
and  fibrous  with  increased  rather  than  diminished  difficulty  in  separating 
the  coats.  The  mucous  membrane  near  the  pylorus  is  often  mammillated 
in  cases  of  chronic  gastric  catarrh  ;  but  this  condition  may  also  be  found  in 
a  healthy  stomach,  owing  to  contraction  of  the  muscular  fibres  round  the 

*  Frerichs  showed  that  starchy  substances  are  sometimes  converted  in  the  stomach  into- 
a  tonacions  glutinous  material  wliich  may  closely  resemble  mucus.  A  few  drops  of  tincture 
or  iodine  at  once  decide  the  point. 

VOL.  II.  21 


322 


DISEASES  OP  THE  STOMACH 


secreting  glands.  The  most  characteristic  change  in*  cases  of  chronic  catarrh 
IS  ash-grey  pigmentation  of  the  gastric  mucous  membrane.  This  when 
closely  examined,  is  seen  to  depend  upon  the  presence  of  numerous  minute 
specks  scattered  thicltly  over  it.  Under  the  microscope  they  are  found  to 
consist  of  granules  of  pigment  (doubtless  originally  derived  from  h^matin), 
which  are  deposited  m  the  connective  tissue  between  the  tubes,  or  in  the 
epithelial  cells. 

The  gastric  glands  are  affected  in  both  forms  of  chronic  indigestion, 
catarrhal  and  atonic  dyspepsia.  The  secreting  tubes  are  found  to  be 
shrunken  and  wasted,  and  to  have  undergone  fatty  degeneration.  Their 
epithelium  may  have  almost  entirely  disappeared,  being  represented  only 
by  granules  and  fat  globules.  Cysts  are  occasionally  found,  which  are  pro- 
bably the  result  of  distension  of  parts  of  the  tubes  that  were  constricted  off 
from  the  rest.* 

Fenwick  found  that  when  the  secreting  tubes  are  atrophied  the  digestive 
power  of  the  dead  mucous  membrane  is  much  less  than  under  normal 
conditions. 

Redness  of  the  mucous  membrane  has  often  been  mentioned  as  one  of 
the  appearances  characteristic  of  catarrhal  gastritis;  but,  as  a  rule,  there 
is  no  redness  after  death.  No  doubt  the  most  intense  injection  of  the 
gastric  mucous  membrane  is  often  found;  but  these  are  cases  of  chronic 
catarrh  from  disease  of  the  heart ;  the  stomach  is  lined  with  a  thick  layer 
of  mucus;  and  after  this  is  Avashed  away,  the  surface  is  seen  to  be  of  a 
vivid  crimson  colour,  either  uniformly  or  in  spots.  Ecchymoses  are  often 
present  at  the  same  time,  and  still  more  frequently  they  are  simulated  by 
small  patches,  due  to  arborescent  injection  of  the  branches  of  some  minute 
vessel.  When  effusion  of  blood  occurs  into  the  submucous  tissue  the  gastric 
juice  sometimes  dissolves  off  the  corresponding  part  of  the  mucous  mem- 
brane ;  and  a  minute  ulcer  is  the  consequence,  the  floor  of  which  is  occupied 
by  a  layer  of  black  coagulum.  This  process  is  known  by  the  name  of 
licemorrhagic  erosion.  The  redness  and  congestion  in  such  cases  is  due 
not  to  inflammatory  but  to  passive  congestion. 

Another  form  of  gastric  catarrh  in  which  the  stomach  is  often  found 
intensely  reddened  is  that  which  results  from  drink.  An  unskilled  patho- 
logist may  easily  be  led  to  suspect  the  presence  of  an  irritant  poison  in 
cases  of  this  kind.  Dr  Fagge  once  made  an  autopsy  in  a  case  of  a  young 
man  who  had  suddenly  died  in  a  railway  train  early  in  the  morning.  There 
was  no  cause  for  his  death  discovered,  but  the  stomach  was  intensely  red- 
dened and  ecchymosed.  It  was  clearly  ascertained  that  there  had  been 
no  foul  play,  and  there  appeared  to  be  little  doubt  that  the  abuse  of  stimu- 
lants had  been  the  cause  of  the  gastric  irritation.  As  Wilks  and  Moxon 
remark,  no  mere  redness  and  injection  of  the  gastric  mucous  membrane  is 
enough  to  prove  the  presence  of  an  irritant  poison.  There  must  either  be 
•chemical  evidence  of  its  presence  or  actual  ulceration. 

Pathology  of  chronic  dyspepsia. — As  in  most  disorders  of  the  human 
frame,  dyspepsia  may  be  due  to  an  external  ii-ritant  which  disturbs  the 
action  of  the  machine,  or  to  some  internal  weakness  or  defect  which  renders 

*  With  reference  to  the  early  observations  of  Habershon,  Handfield  Jones,  Fenwick,  and 
Wilson  Pox,  it  must  be  said  that  the  fatty  or  granular  degeneration  of  secreting  epithelium 
is  a  condition  which  has  often  been  supposed  to  exist  from  want  of  knowledge  of  the 
normal  or  the  post-mortem  chnnges  of  these  delicate  and  changeable  structures.  All 
observations  made  with  low  powers  on  the  tissues,  not  perfectly  fresh,  and  without  the  aid 
■of  osmic  acid  and  the  other  modern  histological  appliances,  need  confirmation. 
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the  ordinary  physiological  stimulus  to  action  irritating  and  disturbing. 
Cold  or  dusty  air  reaching  the  air-passages  provokes  bronchitis  or  sore 
throat ;  but  when  a  chronic  catarrhal  inflammation  is  once  established,  the 
purest  and  warmest  air  becomes  an  in-itant  to  the  over-sensitive  organs.  So 
a  vigorous  digestion  will  deal  with  a  large  and  hastily  swallowed  meal  for 
once,  but  if  the  excess  is  repeated,  chronic  gastric  catarrh  is  set  up,  and 
at  length  the  dyspeptic  may  he  no  longer  able  to  digest  the  most  bland  and 
carefully  chosen  food. 

The  digestive  apparatus  being  healthy,  indigestion  may  arise  from  the 
food  put  into  the  stomach  being  too  large  in  quantity ;  or  imperfectly  com- 
minuted by  mastication ;  or  imperfectly  insalivated  ;  or  not  cooked  enough, 
or  over-hardened  by  cooking.  Also,  digestion  may  be  checked  by  accumula- 
tion of  its  o^vn.  products  in  the  stomach. 

The  quality  of  the  food  may  cause  dyspepsia.  The  late  Dr  Chambers 
cited  the  case  of  a  poor  needlewoman  who  had  subsisted  for  a  year  on,  bread, 
potatoes,  and  tea,  getting  sometimes  a  little  bacon  but  hardly  ever  other 
kinds  of  meat,  and  who  suffered  so  much  from  dyspepsia  that  she  dreaded 
to  eat.  For  such  a  patient,  and  for  many  hypochondriacs,  variety  and  attrac- 
tiveness of  food  are  essential.  In  other  cases  indigestion  always  follows 
some  particular  article  of  diet,  such  as  fatty  matters  or  soups.  Chambers 
attempted  to  describe  "  indigestion  of  vegetable  food,"  "  of  albuminoid 
food,"  "  of  fatty  food,"  and  "  of  watery  food "  separately,  but  with 
no  great  success.  He  gives  an  instance  of  a  lady  who  from  childhood 
had  never  been  able  to  take  roast  beef  without  afterwards  having  heartburn, 
and  this  he  attributed  to  the  fat  Avhich  lies  between  the  muscular  bundles  in 
stall-fed  beef.  With  regard  to  digestion,  however,  many  idiosyncrasies  are 
met  with,  of  which  it  is  not  possible  to  give  explanations,  but  which  the 
physician  must  not  overlook.  Strawberries  disagree  with  some  persons, 
eggs  with  others,  melted  butter  with  many.  Twice-cooked  meats,  potatoes, 
new  bread,  cauliflower,  and  jams  or  candied  fruits  are  some  of  the  most 
frequent  sources  of  indigestion. 

Theoretically  the  following  are  all  possible  or  probable  causes  of  in- 
digestion of  wholesome  food  :  — want  of  secretion  of  hydrochloric  acid  or 
of  pepsin,  or  over  acidity  of  the  gastric  juice,  or  over  secretion  of  mucus ; 
want  of  active  movements  of  the  stomach  walls ;  fermentation  of  food,  lead- 
ing to  development  of  carbon  dioxide,  of  acetic  or  of  butyric  acids ;  irrita- 
bility of  the  gastric  mucous  membrane  from  inflammation  or  from  neurotic 
hypersesthesia,  leading  to  pain  or  to  vomiting,  or  to  inhibition  of  secretion 
or  movement,  by  reflex  influence. 

Of  these  causes,  lack  of  hydrochloric  acid  is  certainly  one  ;  when  defi- 
cient or  absent,  in  so-called  atonic  dyspepsia,  there  may  be  mere  want  of  the 
necessary  acid  medium  of  digestion,  or  there  may,  in  the  presence  of  lactic 
and  other  organic  acids,  be  reaction  enough ;  but  these  form  an  imperfect 
substitute  for  pepto-hydrochloric  acid.  Excessive  acidity,  again,  acts  as  an 
irritant,  and  produces  gastric  catarrh.  Want  of  movement  of  the  muscular 
walls  of  the  stomach  prevents  due  mixture  of  the  digestive  secretion  and  of 
the  food,  and  allows  it  to  remain  in  the  stomach,  with  accumulation  of  the 
by-products  of  digestion,  instead  of  being  regularly  propelled  through  the 
pylorus.  Fermentation  and  the  flatulent  distension  which  it  produces, 
aggravate  this  want  of  power  in  the  muscular  coats  of  the  viscus.  Lastlj'', 
paralysis  of  secretion  and  movement  alike  may  be  caused  by  sudden  emo- 
tions of  anxiety,  anger,  or  distress,  so  that  a  meal  may  lie  a  dead  weight  in 
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a  cavity  which  has  become  aii  inert  bag  without  chemical  or  n.echanical 
intiuence  ou  its  contents.  v,i.aiin.ai 

Faults  in  diet  may  be  regarded  as  the  most  frequent  causes  of  dyspepsia 
Irom  chronic  catarrh  of  the  stomach:  want  of  secretion  and  want  of  move- 
ments are  probably  important  causes  of  atonic  dyspepsia ;  and  direct  inhi- 
bition of  cerebral  origin  is  also  without  doubt  frequently  operative  It  is 
possible  that  a  disposition  to  dyspepsia  is  sometimes  inherited  ;  and  doubt- 
less sedentery  occupations,  constant  pain,  prolonged  anxiety  of  mind  or 
uepression  of  spirits,  are  predisposing  causes  of  chronic  dyspepsia 

Other  frequent  causes  of  indigestion  are  :  over-eating,  the  habit  of  wait- 
'""^.K   .  tlie  meals,  tniiyerfect  mastication  of  the  food  (the  state 

oc  the  teeth  should  always  be  looked  after),  taking  too  much  fluid  (especiallv 
cold  water)  with  the  meals,  hasty  eating,  solitaiy  meals,  the  aLe  of 
stimulants,  of  condiments  or  of  tea,  excessive  smoking,  and  taking  bodily 
exertion  or  making  mental  efforts  while  digestion  is  going  on. 

Although  atonic  dyspepsia  sometimes  attends  senile  decay,  the  ordinary 
chronic  dyspepsia  which  comes  on  after  a  meal,  and  usually  goes  with 
flatulence  and  constipation,  is  by  far  most  frequent  in  young  adults  It  is 
very  rare  m  children,  though  they  furnish  some  of  the  most  striking  cases 
of  acute  gastric  catarrh  (p.  314).  Young  men  and  unmarried  girls  are  ex- 
tremely liable  to  It,  and  it  often  continues  through  the  first  half  of  adult 
life.  In  women  it  is  aggravated  by  uterine  irregularities,  and  sometimes 
begins  about  the  menopause ;  but  most  men  suffer  less  after  fifty,  and  in 
old  age,  notwithstanding  the  loss  of  teeth  and  sedentary  habits,  it  usuallv 
disappears  ;  so  that,  as  Sir  Michael  Foster  i>uts  it,  the  old  man  who  suffered 
martyrdom  from  dyspepsia  throughout  his  active  life,  "  now  eats  with  the 
courage  and  the  success  of  a  boy."  These  facts  seem  to  show  that  while 
indigestible  food  is  certainly  the  occasion  of  dyspepsia,  it  is  not  its  essential 
cause ;  and  also  that  the  histological  changes  described  above  do  not  exist 
^:  are  not  operative  in  the  majority  of  cases. 

The  mental  interest  and  anxiety  which  belong  to  active  life,  appear  to 
spoil  digestion  by  a  kind  of  inhibition,  either  of  the  vaso-motor  or  of  the 
secretory  nerves,  or  possibly  of  the  muscular  walls  of  the  stomach;  and 
this  quite  apart  from  the  irregular  meals  and  hasty  eating  and  over-use  of 
stimulants  which  often  accompany  business  life.  The  careless  and  un- 
harassed  periods  of  life — youth  before  the  toil  and  anxiety  have  begun,  and 
age  Avhen  both  have  passed — are  the  periods  of  unconscious  and  therefore 
successful  digestion. 

The  diagnosis  between  atonic  dyspepsia  and  chronic  gastric  catarrh  is 
unsatisfactoiy,  but,  after  all,  it  is  of  little  consequence,  for  with  practical 
experience  one  learns  to  adjust  one's  remedial  measures  to  the  necessities 
of  the  case  withovit  always  attempting  to  draw  distinctions  between  maladies 
of  which  the  true  pathology  is  still  obscure,  and  far  less  important  than 
their  clinical  characters  from  the  point  of  view  of  prevention  and  treat- 
ment. 

The  diagnosis  between  chronic  dyspepsia  and  carcinoma  of  the  stomach 
is  much  more  serious.  We  must  remember  that  the  early  symptoms  of 
cancer  are  those  of  mere  indigestion,  and  that  the  possibility  of  malignant 
disease  must  never  be  overlooked  in  any  dyspeptic  case  that  is  protracted 
or  severe.  Vomited  matters  should  always  be  examined  chemically  as  well 
as  microscopically,  and  we  must  examine  the  patient  in  the  recumbent 
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posture,  uud  with  the  abdomen  ex^Dosed  to  view  as  well  as  to  manipulation.* 
(cf.  infra,  p.  359). 

The  prognosis  in  dyspepsia  depends  chiefly  on  whether  its  causes  can 
be  removed.  Judicious  advice  scarcely  ever  fails  to  give  relief  if  it  is  fol- 
lowed ;  and  most  young  adults  are  cured,  but  the  disorder  is  apt  to  revive, 
and  some  cases  of  long  standing  seem  to  be  beyond  reach  of  treatment. 

Treatment. — It  will  be  convenient  to  classify  the  forms  of  chronic  indi- 
o-estion  for  purposes  of  treatment  as  follows : 

(1)  The  so-called  "  bilious "  dyspepsia  of  young  adults,  corresponding 
to  what  is  called  chronic  gastric  catarrh,  with  constipation,  furred  tongue, 
and  frontal  headache. 

The  first  prescription  for  this,  perhaps  the  commonest  kind  of  dyspepsia, 
is  to  eat  less,  to  eat  slowly,  and  to  take  stimulants  sparingly  during  and 
none  between  meals. 

Next  come  injunctions  to  secure  as  much,  as  possible  of  open  air  and 
exercise,  to  rise  early,  and  to  bathe  every  morning. 

Thirdly,  the  drugs  most  useful  are  alkalies  and  gentle  laxatives.  Sir 
William  Koberts  recommended  a  lozenge  of  nine  grains  of  bicarbonate  of 
soda,  with  one  grain  of  common  salt  to  promote  the  flow  of  saliva.  In  the 
more  irritative  cases  bismuth  is  almost  always  useful,  particularly  when 
there  is  nausea  or  vomiting  without  constipation.  A  drachm  of  the  Liquor 
of  the  Pharmacopoeia,  or  ten  grains  of  the  subnitrate,  may  be  administered 
three  times  daily.  At  the  same  time  if  there  is  pain,  small  doses  of  morphia 
may  be  given  with  great  advantage.! 

Laxatives  are  almost  always  needed.  A  useful  dinner  pill  contains  aloes 
and  extract  of  nux  vomica,  to  Avhich  a  little  ipecacuanha  may  often  be  added 
with  advantage.  Another  is  euonymin,  with  Pil.  Rhei  co.  or  Pil.  Col.  et 
Hydr. 

Among  the  natural  mineral  waters  of  Great  Britain,  the  most  useful 
in  cases  of  chronic  gastric  catarrh  were  said  by  Wilson  Fox  to  be  those  of 
Harrogate,  Bath,  and  Leamington.  Trousseau  recommended  Plombieres, 
Yichy,  and  Bagneres  de  Bigorre,  in  France ;  while  Carlsbad,  Marienbad, 
Wiesbaden,  and  many  others  are  advised  by  German  writers.  The  water 
itself  is  one  chief  element  of  value,  apart  from  its  more  or  less  aperient  salts. 

Where  there  are  less  inflammatory  symptoms  with  more  constipation 
and  flatulence,  a  sallow  complexion,  and  yellowish  fur  on.  the  tongue,  sodic 
carbonate  is  indicated,  together  with  small  doses  of  blue  pill,  euonymin, 
or  iridin,  to  which  taraxacum  or  ipecacuanha  may  be  added.  A  brisk  purge 
once  a  week  is  better  in  these  cases  than  frequent  aperients,  and  nothing  is 
better  than  magnesian  sulphate  in  hot  water. 

(2)  The  chronic  catarrhal  gastritis  of  drunkards.  This  is  characterised 
by  nausea,  thirst,  morning  diarrhoea,  a  yellow  furred  tongue,  and  the 

*  I  can  never  forget  the  case  of  a  gentleman  in  whom,  as  soon  as  his  shirt  was  raised, 
the  existence  of  ohstruction  at  the  pylorus  was  indicated  hy  the  ohvions  peristaltic  move- 
ments of  a  dilated  stomach,  but  who  assured  me  that  his  abdomen  had  never  before  been 
examined,  although  he  had  been  under  the  care  of  more  than  one  specialist. —  C.  H.  F. 

t  The  following  formula  is  useful:  p,.  Bismuthi  Carb.  gr.  x,  Sodii  Bicarb,  gr.  v,  Pulv. 
Tragac.  gr.  x,  Liq.  Morph.  At.  mx,  Aq.  Menthaj  Pip.  ad  gj. 

In  long-standing  cases  Wilson  Fox  recommended  the  oxide  of  silver  (in  doses  of  one 
grain  to  two  grains),  alum  (in  doses  of  two  to  five  grains),  tannin  or  decoction  of  oak  bark, 
and  matico.  A  valuable  remedy  in  cases  of  this  kind  is  magnesia ;  it  may  be  prescribed 
with  three-minim  doses  of  dilute  hydrocyanic  acid,  and  equal  parts  of  lime-water  and 
cinnamon-water. — C.  H.  F. 
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general  indications  of  intemperance  in  the  eyes,  the  skin,  and  the  nervous 
system.  In  addition  to  prompt  and  complete  abstinence,  it  is  best  treated 
with  free  diluents,  soda-water,  "imperial  drink,"  and  any  mild  bitter 
infusion,  as  buchu,  that  the  patient  will  take.  A  blue  pill  twice  a  week,  and 
alkalies  with  nux  vomica,  are  valuable  aids. 

(3)  Gouty  dyspepsia.  This  also  is  probably  due  to  gastric  catarrh.  It 
is  usually  benefited  by  colchicum  and  alkalies,  particularly  potash  salts  and 
other  diuretics,  with  copious  libations  of  water. 

(4)  Cases  of  chronic  dyspepsia  with  constipation  and  flatulence,  often 
with  heartburn  and  acidity,  but  without  a  furred  tongue  and  without 
nausea,  may  be  called  "  atonic."  They  are  more  common  in  women  than 
in  men,  and  are  often  seen  in  early  cases  of  tuberculosis.  Probably  the 
chief  cause  of  the  symptoms  is  want  of  active  movements  of  the  stomach 
and  bowels ;  this  leads  to  distension  with  gas,  delay  of  food  in  the  stomach, 
slow  digestion,  and  slow  peristalsis. 

The  exact  pathologj^  of  gaseous  distension  of  the  stomach  is  not  yet 
fiilly  made  out.  Hysterical  flatulence  probably  depends  in  part  on  swallow- 
ing air;  other  cases  result  from  chemical  decomposition  in  the  stomach 
and  duodenum  of  sodium  carbonate  by  hydrochloric  acid  (v.  infra,  p.  332). 
Sometimes  it  is  probable  that  there  is  no  abnormal  amoimt  of  gas  ;  the 
muscular  walls  of  the  containing  viscera  yield,  and  the  gas  naturally  pre- 
sent expands  as  a  physical  result  of  the  diminished  pressure. 

In  these  cases  the  diet  must  be  somewhat  scantv,  but  regular  and 
varied.  It  should  be  diy  in  quality,  soups  and  broths  being  apt  to  cause 
flatulence ;  and  potatoes,  cauliflowers,  and  even  bread,  should  be  replaced 
by  boiled  rice,  spinach,  and  toast  or  biscuits.  Meals  should  be  eaten  slowly, 
and  no  cold  water  should  be  drunk  with  food,  but  either  bitter  ale  or  a  little 
sound  wine.  Exercise  out  of  doors  should  be  followed  by  half  an  hour's 
rest  before  a  meal,  lying  down  on  a  bed  or  couch  :  for  a  tired  body  does 
not  digest  well. 

The  most  useful  drug  in  flatulent  atonic  dyspepsia  is  nux  vomica,  given 
after  food  in  ten  drops  of  the  tincture  with  cardamoms  and  peppermint,  or 
before  meals  as  half  a  grain  of  the  extract  with  the  compound  rhubarb  pill. 

(5)  The  dysjDepsia  of  anaemia  in  general  and  of  phthisis  in  particular. 
This  also  is  of  the  "  atonic  "  kind,  and  is  best  treated  by  the  milder  pre- 
parations of  iron  with  bitter  infusion,  and  sometimes  by  small  doses  of 
arsenic.  In  cases  of  chlorosis,  iron  and  aloes  ai'e  the  cure  for  dyspepsia 
and  anaemia  together. 

In  many  cases  of  atonic  dyspepsia,  and  particularly  in  the  later  stages 
of  the  affection,  the  dilute  mineral  acids  are  veiy  useful,  especially  the 
hydrochloric.  In  doses  of  ten  or  fifteen  minims,  projjerly  diluted  and  taken 
with  or  after  the  meals,  it  prevents  the  sense  of  weight  and  oppression 
which  would  othei-wise  be  experienced  by  the  patient,  and  relieves  flatulence 
arising  from  fermentation  of  the  food.  Trousseau  speaks  verj-  highly  of 
this  remedy,  and  mentions  that  he  learnt  its  use  by  sitting  at  dinner  next 
to  a  tourist,  who  said  that  he  never  travelled  Avithout  the  acid,  of  which  he 
took  a  few  drops  after  each  meal. 

Pepsine,  again,  is  often  useful  in  cases  of  atonic  dyspepsia :  but  Dr 
Pavy  has  shown  that  care  is  required  in  obtaining  it  at  the  druggist's,  since 
much  of  what  is  sold  in  London  is  devoid  of  any  active  properties.  The 
acid  solution  of  pepsine  in  glycerine,  taken  in  drachm  or  two-drachm  doses 
after  a  meal,  is  valuable  in  atonic  flatulent  dyspepsia. 
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The  stronger  preparations  of  iron  often  disagree  with  dyspeptic  patients, 
and  the  same  is  the  case  of  quinine.  When  there  is  much  flatulence,  crea- 
sote,  thymol,  or  carbolic  acid  is  useful  in  the  form  of  pills. 

Brio-hton  is  a  good  place  for  persons  afl'ected  with  this  form  of  dyspepsia  ; 
also  Scarborough,  Folkestone,  Margate,  Eastbourne,  Malvern,  Tunbridge 
Wells,  and  Ilfracombe.  A  stay  in  Switzerland  at  a  height  of  1500  to  3000 
feet  is  often  a  sufficient  cure. 

(6)  Children  are,  as  before  noticed,  comparatively  little  liable  to  dys- 
pepsia. So  common,  however,  is  the  complaint,  that  even  in  them  cases 
frequently  call  for  treatment.  These  depend  almost  always  on  one  of  two 
causes  :  either  unsuitable  food,  or  general  anaemia,  in  which  the  stomach 
shai-es.  The  first  we  see  in  the  discomfort  of  an  infant  fed  too  soon  on 
stai-chy  food,  or  given  material  fit  only  for  an  older  child ;  and  again  in 
the  acute  gastritis  of  a  schoolboy  who  has  eaten  too  many  apples  or  tarts, 
or  other  "  trash."  The  immediate  remedy  is  an  emetic,  if  the  stomach  has 
not  vmloaded  itself,  and  the  subsequent  treatment  is  better  choice  of  food 
in  quality  and  in  amount. 

The  antemic  or  atonic  form  of  dyspepsia  in  children  is  seen  in  cases  of 
rachitic,  tuberculous,  or  other  kinds  of  marasmus,  and  is  best  treated  by 
steel  wine,  fresh  air,  and  sometimes  by  mne  or  malt  liquor  with  meals. 

(7)  Senile  dyspepsia,  when  not  due  to  organic  disease  of  the  stomach,  is 
usually  atonic,  and  is  benefited  by  wine  or  spirits  at  meals,  and  by  dinner- 
pills  of  rhubarb  or  aloes  with  capsicum.  The  quantity  of  food  must  gene- 
rally be  reduced. 

Diet. — ^As  a  rule  a  dyspeptic  should  take  three  meals  daily,  at  one  of 
which  freshly  cooked  meat  should  be  eaten.    White  fish,  mutton,  poultry 
and  game  (but  not  hare  or  rabbit),  are  most  suitable ;  pork  and  veal,  and 
salted  or  preserved  meats  are  usually  best  avoided;  and  even  beef  is  to 
some  stomachs  too  rich  for  easy  digestion.    It  is  lightest  when  eaten  cold 
and  rather  imderdone.    Eggs  agree  well  with  some  dyspejDtic  patients,  par- 
ticularly in  custards  or  puddings  ;  but  others  are  unable  to  take  them, 
particularly  when  hard-boiled.    Potatoes  should  be  taken  sparingly,  and 
only  if  well  boiled,  floury,  and  not  young ;  turnips,  parsnips,  and  Jerusalem 
artichokes — in  fact,  all  solid  roots  are  better  avoided ;  but  green  vegetables, 
as  spinach  and  asparagus,  and  in  most  cases  onions,  may  be  taken  in  mode- 
ration.   Peas  and  beans  often  cause  flatulence,  and  so  do  cauliflower  and 
other  Cruciferae.    When  vegetables  are  found  to  disagree,  their  place  may 
be  supplied  by  rice  or  macaroni.    New  bread  should  never  be  eaten  by 
persons  who  are  subject  to  indigestion ;  it  should  be  stale,  or  may  be 
replaced  by  rusks,  or  toast  or  biscuits.    Light  farinaceous  puddings  gene- 
rally agree  well  with  dyspeptic  patients.    Every  one  is  agreed  that  lobsters 
and  crabs,  cheese,  nuts,  pickles,  cucumbers,  muffins,  melted  butter,  and 
sauces  are  to  be  strictly  forbidden  ;  but  even  here  a  concession  may  some- 
times be  made  to  individual  experience,  e.  g.  of  cheese  or  of  pickles  in 
atonic  dyspepsia.    A  large  amount  of  fluid  should  not  be  drunk  at  meals. 
Cocoa,  hot  water,  or  milk  and  water,  may  be  taken  instead  of  tea  or  coffee. 
A  moderate  quantity  of  wine  (claret,  hock,  or,  in  some  cases,  champagne) 
may  be  allowed  at  meals,  but  with  some  patients  any  wine  is  apt  to  cause 
acidity,  and  this  is  probably  one  reason  for  the  present  fashion  of  limiting 
the  patient  to  weak  brandy  (or  whisky)  and  water  with  his  meals.  Malt 
liquors  are  often  found  by  the  patient's  experience  to  cause  flatulence,  a 
sense  of  weight,  and  more  or  less  constipation  ;  but  in  certain  cases  a  light, 
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well-hopped,  and  not  effervescing  bitter  ale  is  an  excellent  stomachic  •  and 

Whatever  causes  flushing  of  the  face  after  the  meal  is  bad  as  hot  soun 
hot  tea,  mustard,  pepper,  curry,  forcemeat,  and  candied  fruit"    Fo  d 
o  be   aken  slowly  tm.e  being  allowed  for  mastication  and  the  due  admix 

W  his  t'rV         °"  '^^^'^^^^1^         the  patient  should 

have  his  meals  m  company  with  other  persons. 

.^JA^'^-^t!V^'^^'I^  -^^'t"'  ^^'hi^li'  although  often  asso 

selves,  and  may  be  so  serious  as  to  be  regarded  as  independent  affections. 

Gastric  i^aresjs.— Dilatation  of  the  stomach  has  already  been  mentioned 
as  a  rare  acute  condition.  It  is  far  more  frequent  as  a  result  of  chronic 
gastric  catarrh  with  flatulence.  We  shall  see  that  it  often  occurs  as  the 
result  of  pyloric  obstruction  (infra,  p.  360)  ;  but  without  any  demonstrable 
lesion  of  the  pylorus,  the  stomach  is  often  found  immensely  distended  after 
death,  and  the  diaphragm  pushed  up.  This  condition  has  more  than  once 
led  to  fatal  syncope. 

Constant  fulness,  however,  is  more  often  caused  by  gas  than  by  liquid  or 
by  food,  and  it  is  the  constant  fulness  which  at  last  overcomes  the  elasticity 
and  the  contractile  power  of  the  muscular  walls  of  the  stomach.  The  same 
result,  judging  from  the  analogy  of  the  heart,  the  colon,  and  the  bladder,  is 
probably  helped  by  chronic  catarrh  of  the  subjacent  mucous  membrane. 
At  all  events  the  two  conditions  are  frequently  associated. 

Clinically  we  recognise  gastric  distension  by  a  greatly  increased  range  of 
gastric,  usually  tympanitic,  resonance,  particularly  downward,  below"  the 
umbilicus  and  to  the  left.  The  position  of  the  stomach  is  also  changed,  its 
long  axis  becoming  more  horizontal  and  the  greater  curvature  coming  for- 
wards. At  the  same  time  the  liver  is  pushed  up  and  the  diaphragm  dis- 
placed, so  as  to  interfere  with  the  due  action  of  the  lungs.  On^eentle 
auccussion,  splashing  is  heard,  which  points  to  a  large  cavity  "containing  gas 
and  liquid,  and  this  can  scarcely  be  anything  but  a  dilated  colon  or  dilated 
stomach. 

The  actual  degree  of  enlargement  may  be  ascertained  by  Leube  s  method 
of  introducing  a  sound  into  the  stomach  by  the  mouth.  Another  method, 
practised  long  ago  by  Piorry,  is  to  fill  the  stomach  with  fluid.  Less  falla- 
cious than  either  of  them  is  Frerichs'  plan  of  filling  the  stomach  with  gas 
by  means  of  an  alkaline  and  acid  solution  :  a  teaspoonful  of  bicarbonate  of 
soda,  followed  by  one  of  tartaric  acid.  The  limit  of  the  tympanitic  per- 
cussion-sound gives  the  extent  of  the  stomach  more  accurately  than  the 
dulness  caused  by  a  litre  of  water,  and  avoids  the  fallacy  of  the  sound 
slipping  along  the  greater  curvature  to  the  pylorus.  There  remains,  how- 
ever, the  discomfort  of  the  proceeding,  and  the  serious  danger  of  all  such 
manoeuvres  when  there  is  any  possibility  of  ulcer,  cancer,  or  softening  of 
the  stomach  walls  being  present. 

The  effects  of  dilatation  of  the  stomach  are  to  delay  the  food  for  a  long 
time,  to  favour  fermentation  and  thus  to  aggravate  the  distension.  The 
patient  experiences  all  the  distressing  sensations  of  weight  and  fulness 
caused  by  a  heavy  meal,  and  often  relief  is  only  obtained  by  vomiting. 

The  treatment  of  chronic  gastric  dilatation  consists  in  avoidance  of  fer- 
mentable food,  particularly  large  quantities  of  starch  and  cellulose,  in  the 
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use  of  thymol,  creasote,  salicylates,  sulpho-carbolate  of  soda,  or  other  anti- 
septics and  in  administration  of  mix  vomica  to  act  on  the  muscular  coats 
of  the'viscus.  Calomel  in  small  doses  is  often  a  valuable  adjunct;  carda- 
moms, lavender,  Sp.  Armoracite  Comp.,  and  cajeput  oil  are  useful  as 

carminatives.  _  i  i  j.i 

But  the  most  effectual  method  is  daily  emptying  the  stomach  by  the  use 
of  a  flexible  tube  filled  Avith  water,  and  bent  over  so  as  to  act  as  a  siphon. 
This  is  far  better  than  a  stomach  pump,  and  used  in  suitable  cases  and  with 
proper  care  is  both  safe  and  effectual.  The  treatment  was  first  proposed 
by  Professor  Kussmaul,  of  Freiburg  (now  of  Strassburg),  in  1868.  A  long 
rubber  tube  filled  with,  water  is  introduced  into  the  stomach  every  day.  On 
lowering  the  longer  half,  the  water  flows  out  and  the  contents  of  the  stomach 
follow  it.  As  much  of  the  contents  as  will  come  readily  should  first  be 
withdrawn.  Some  tepid  water  is  then  to  be  injected  and  afterwards  with- 
drawn again,  and  the  process,  should  be  repeated  two  or  three  times  until 
what  returns  is  almost  clear.  Weak  solutions  of  carbonate  of  soda,  or  of 
permanganate  of  potass,  or  evea  of  creasote,  may  aftenvards  be  injected. 
Dr  Schfiep  introduced  the  practice  into  England  in  1872  (Clinical  Society's 
'  Transactions,'  vol.  vi,  p.  41),  and  it  has  met  with  great  success.  The  first 
passage  of  the  tube  is  exceedingly  disagreeable  to  the  patient ;  but  before 
long  he  becomes  accustomed  to  it,  and  he  is  even  glad  to  pass  it  himself, 
so  gi-eat  is  the  relief  which  he  experiences  from  its  use.  The  vomiting  often 
ceases  entirely;  there  is  usually  great  diminution  of  pain;  the  appetite 
improves  considerably;  the  patient  becomes  more  cheerful;  he  regains 
much  of  the  flesh  and  strength  that  he  had  lost,  and  he  is  no  longer  trou- 
bled with  constipation. 

Gastralgia. — Perhaps  a  still  more  important  gastric  symptom  is  severe 
abdominal  pain.  This  has  been  already  mentioned  as  one  of  the  symptoms 
of  dyspepsia,  particularly  in  its  more  acute  form ;  but  it  may  also  occur  in- 
dependently. Several  names  have  been  applied  to  pains  in  the  stomach, 
but  not  always  in  the  same  sense.  Cullen  employed  cardialgia  for  the  less 
severe  varieties,  which  would  be  called  "  heartburn  "  or  "  acidity,"  while  he 
described  as  gastrodynia  a  more  violent  but  also  more  transient  pain,  such 
as  would  be  spoken  of  as  "  cramp  "  or  "  spasm  "  of  the  stomach.  Most 
English  writers  followed  Cullen  in  the  use  of  these  names,  but  some 
German  text-books  have  used  them  with  meanings  reversed.  Gastralgia 
is  a  term  used  chiefly  by  French  writers,  Avith  a  wide  range  of  application. 
It  is  probably  impossible  to  define  two  words  separately  which  have  the 
same  original  meaning,  viz.  "  Stomach-ache,"  and  a  mere  difference  in 
severity  is  not  a  good  criterion  between  the  two ;  neither  term  has  classical 
authority. 

There  is  one  kind  of  gastric  pain  which  comes  on  when  the  stomach  is 
empty,  half  an  hour  or  so  before  meal  time,  and  is  quickly  relieved  by  even 
a  small  quantity  of  food.  Sir  Thomas  Watson  knew  a  clergyman  who  was 
much  harassed  by  its  occurrence  daily  until  he  found  by  accident,  after 
having  tried  a  round  of  drugs,  that  eating  a  small  biscuit  would  at  once 
appease  it.  A  dose  of  the  aromatic  spirits  of  ammonia,  or  carbonate  of 
magnesia,  will  sometimes  remove  the  pain  in  a  moment.  According  to 
Budd,  the  gastric  pain  due  to  an  empty  stomach  is  sometimes  accompanied 
by  slowness  of  the  pulse  and  coldness  of  the  surface ;  the  recumbent  posture 
relieves  it,  and  hydrocyanic  acid  is  the  medicine  he  recommends. 
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unta_  yomztmg  ocdurs.  But,  as  we  shall  see,  these  characters  marbe  want- 
ing m  cases  of  gastnc  ulcer,  whether  simple  or  malignant;  whL  on  the 
other  hand  severe  and  protracted  pain  is  sometimes  comj  lained  of  aft  r 
every  meal  by  some  patients  who  are  free  from  any  serious  disease 
fvn.  ^''r'?  f ^^^r^b^d  another  form  of  gastric  pain  which  only  be<.ins 
from  two  to  four  hours  after  a  meal,  and  lasts  for  several  hours  ;  he'ihouX 
that  Its  seat  was  m  the  duodenum.  His  treatment  consisted  in  givin<.  two 
grams  of  sulphate  of  iron,  with  one  grain  of  aloes  and  five  grains  of  aromatic 
powder,  three  times  daily.  Watson  found  he  could  generally  remove  it  by 
givmg  an  alkali,  or  letting  the  patient  swallow  a  cup  of  warm  tea-  he 
supposed  It  to  be  due  to  the  continued  secretion  of  gastric  juice  after  the 
food  has  passed  through  the  pylorus,  and  adds  that  the  pain  may  often  be 
prevented  by  an  alkali  in  some  aromatic  water  taken  after  dinner 
Trousseau  speaks  of  this  "duodenal"  pain  as  being  often  attended  with  a 
sense  ot  sinking  at  the  stomach,  a  craving  appetite,  and  a  great  feeling  of 
weakness.  Constipation  usually  accompanies  it,  but  sometimes  diarrhoea 
Bismuth,  bicarbonate  of  soda,  and  a  few  drops  of  Liq.  Morph.  Acet  in 
chloroform  water  are  useful  in  such  cases,  or  an  alkaline  lozenge  may  be 
taken. 

Pain  in  the  neighbourhood  of  the  stomach  sometimes  beai's  no  relation 
to  the  times  at  which  the  meals  are  taken,  or  to  the  stage  which  the  pro- 
cess  of  digestion  has  reached.  For  this  kind  of  pain— coming  on  at  un- 
certain intervals  in  violent  paroxysms— Cullen  reserved  the  name  of  "  gastro- 
dynia."  It  is  often  accompanied  by  distension,  anxiety,  and  extreme  rest- 
lessness. In  women  hysterical  symptoms  are  frequently  present,  and  the 
stomach  is  sometimes  filled  with  enormous  quantities  of  gas. 

Gastralgia  may  recur  at  irregular  intervals  for  a  long  period  without 
appreciably  affecting  the  patient's  health.  It  cannot  in  such  cases  be  due 
to  any  active  disease  ;  but  it  may  perhaps  be  the  indirect  result  of  long 
past  pathological  changes.  Bamberger  speaks  of  the  cicatrices  of  gastric 
ulcers  as  giving  rise  to  paroxysmal  attacks  of  pain,  probably  by  irritating 
filaments  of  nerves  embedded  in  them.  Dr  Fagge  once  made  an  autopsy  in 
the  case  of  a  lady  who  had  for  years  suffered  from  a  pain  in  the  back,  which 
was  supposed  to  be  connected  with  an  abscess  near  the  sacrum  when  she 
was  a  child.  All  the  parts  in  front  of  the  spine — the  aorta,  the  vena  cava, 
and  the  nerves — were  embedded  in  a  dense  mass  of  cicatricial  fibrous  tissue. 
In  another  case  the  destruction  of  a  hydatid  in  the  liver  was  followed  by 
severe  pain,  probably  due  to  pressure  on  nervous  filaments  during  the 
contraction  of  the  cyst. 

But  a  person  may  suffer  from  gastrodynia  for  many  years,  and  an 
autopsy  show  nothing  to  account  for  it.  Bamberger  gives  a  case  of  this 
kind.  It  occurred  in  a  powerful  man  who  for  nine  years  had  been  subject 
to  frequent  attacks  of  the  most  violent  pain  in  the  stomach,  lasting  for 
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days  or  even  weeks,  and  attended  with  great  prostration  and  temporary 
loss  of  flesh.  He  di^d  of  acute  phthisis ;  and  slight  dilation  was  the  only 
morbid  change  found  in  the  stomach. 

Gastralgia  has  to  be  distinguished  from  pain  arising  m  the  colon,  whi  h 
may  closely  resemble  it;  the  diagnosis  will  be  discussed  when  we  deal  with 

""""^'Iccordini'  trBri^  the  abdominal  muscles  are  often  the  seat  of  pain, 
without  any'affection  of  the  viscera.  He  lays  stress  on  the  circumstances 
that  superficial  tenderness  is  present,  that  the  left  recti  and  obhqui  abdo- 
minis are  the  muscles  principally  affected,  that  not  only  their  fleshy  parts 
but  also  their  tendinous  attachments  are  concemed,  and  that  dorsal 
pain  and  tenderness  in  the  vertebral  gi'oove  often  exist  at  the  same  time 
But  we  shall  hereafter  see  that  rigidity  of  the  upper  part  of  the  rectus  with 
tenderness  is  a  veiy  common  effect  of  organic  disease  of  the  stomach,  and 
there  seems  to  be  no  reason  why  it  should  not  also  occur  when  the  pain  is 
of  functional  origin.  True  myalgia  of  the  abdominal  muscles  would  be 
recoc^nised  by  its  being  increased  with  movement  of  the  body.        _  ,  . 

In  a  case  of  Dr  Fagge's,  a  pain  in  the  left  hypochondrium,  which  had 
\on^  resisted  other  treatment,  was  again  and  again  removed  by  quinine  and 
iron,  and  in  that  case  the  pain  was  probably  neuralgic ;  for  there  seems  no 
doubt  that  some  cases  of  severe  paroxysmal  gastrodynia  which  have  no 
organic  explanation  may  be  at  least  provisionally  regarded  as  gastric  or 
abdominal  neuralgia.  These  cases  may  be  compared  with  the  "gastric 
crises"  of  tabes  (cf.  supra,  vol.  i,  p.  694). 

Lastly,  pain  situated  in  the  epigastrium,  over  the  stomach,  may  be 
severe,  continuous,  and  last  for  a  long  time ;  and  yet  be  due  to  no  disorder 
of  the  stomach,  functional  or  organic,  but  to  aneurysm  of  the  abdominal 
aorta  or  disease  of  the  dorsal  vertebrae.  Some  striking  instances  of  epi- 
gastric pain  due  to  the  latter  cause  are  related  by  Hilton. 

One  was  that  of  a  boy  who  for  two  months  had  been  comphiinhig  of  severe  pain  jiist 
above  the  pit  of  the  stomach,  and  who  used  to  walk  about  with  his  liands  placed  over  that 
re<^ion,and  with  the  body  a  little  inclined  forwards.  It  seemed  as  though  he  were  sufEering 
from  irritation  of  some  of  the  abdominal  organs,  and  he  hud  been  treated  on  that  suppo- 
sition, but  without  much  benefit.  The  pain  was  relieved  when  the  boy  lay  down.  Its  seat 
was  not  to  one  side  of  the  body  more  than  to  the  other.  Disease  was  detected  between  the 
sixth  and  seventh  dorsal  vertebra;,  and  pressure  on  their  spines  e.xcited  the  pain  in  front. 
He  was  kept  in  a  recumbent  posture  for  four  or  five  months,  and  was  then  completely 

cured.  ,      i    i  • 

Another  case  was  seen  by  Mr  Hilton  with  Dr  Addison.  A  Westminster  boy  had  pain 
at  the  pit  of  the  stomach  and  occasional  vomiting.  He  was  found  to  have  disease  between 
the  same  two  vertebrse ;  he  too  was  easy  when  lying  in  bed.  He  was  made  to  lie  down 
uninterruptedly  for  two  or  three  months,  and  made  a  good  recovery. 

Continuous  and  severe  gastrodynia  without  signs  of  gastric  disorder  is 
often  intractable.  "Watson  recommended  the  application  of  a  mustard 
poultice  to  the  epigastrium,  and  the  administration  of  a  carminative  (such 
as  a  few  drops  of  cajeput  oil  suspended  in  mucilage)  or  of  sedatives,  such  as 
hydrocyanic  acid.  Kussmaul  recommended  washing  out  the  stomach  with 
large  quantities  of  water  containing  carbonic  acid  gas.  Leube  extolled  the 
benefit  of  a  galvanic  current  passed  between  the  epigastrium  and  the  spine. 
The  writer  has  found  most  benefit  from  compound  tincture  of  cardamoms, 
laudanum,  or  bismuth  with  morphia,  and  externally  from  a  small  blister 
on  the  pit  of  the  stomach. 

Alterations  of  the  appetite  are  often  due  to  gastric  disorder.  Anorexia* 
*  Anorexia  {avopt^ia),  want  of  desire  of  food. 
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TJ^l'^'^'fr'  !-'^"'P'°"'      "^"^"^^  «f  diBease.    It  accompanies 

the  loss  oi  digestive  power,  whether  from  pyrexia  or  from  some  local  cause 
Beaumont  found  that  when  Alexis  St  Martin  was  feverish,  the  secretTon 
of  the  stomack  was  diminished  or  suppressed,  and  food  remained  und  ge  ed 

hiJ^^  T'*'*'  "'f^       improved  by  the  administration  before  meals  of 

u  ef^,?  Zr  \^''"""''^  ^  ''^P^^'^""^'  gentian  is 

useful  lor  this  purpose,  but  should  never  be  prescribed  until  any  gastric 
catarrh  or  portal  congestion  has  been  corrected. 

Excessive  appetite  is  called  buHmia*  It  is  supposed  to  denote  the 
presence  of  worms  in  the  intestines,  and  is  a  symptom  in  diabetes.  It  has 
Already  been  mentioned  as  accompanying  one  of  the  forms  of  gastralgia. 

Lastly,  picai  is  the  name  given  to  a  perverted  state  of  the  appetite,  in 
which  -foreign  bodies"  are  greedily  swallowed,  or  lilthy  matters,  such  as 
Horse-dung.  It  occurs  either  as  a  variety  of  the  "  longings  "  of  pregnant 
Avomen,  or  m  hysterical,  half-demented  girls,  or  as  a  symptom  of  mania. 

Fermentation  and  flatulence.— "Ihe  contents  of  the  stomach  and  intes- 
tines are  liable  to  certain  chemical  changes  due  to  the  action  of  ferments 
on  the  carbohydrate  part  of  the  food.  Both  acetic  and  alcoholic  fermenta- 
tion may  take  place  in  the  stomach,  but  the  products  are  small  in  quantity 
More  common  and  important  are  the  lactic  and  the  butyric  fermentations  of 
starch  and  sugar.  Acids  are  formed,  and  carbonic  anhydride  is  set  free 
Occasionally  hydrogen  compounds  with  carbon,  phosphorus,  or  sulphur 
are  produced,  and  these  gases  are  added  to  the  carbon  dioxide  and  to  the 
nitrogen  and  oxygen  which  is  accidentally  swallowed  with  food.  Sir  William 
Roberts  believed  that  only  a  small  portion  of  carbonic  anhydride  is  due  to 
fermentation.  Besides  swallowed  air,  he  found  the  most  important  source 
of  gastric  flatulence  in  the  decomposition  of  sodium  carbonate  swaUowed 
with  the  saliva  by  the  acid  of  the  gastric  juice,  and  a  third  in  a  similar 
decomposition,  in  the  duodenum  Avith  regurgitation  of  the  CO When  the 
stomach  walls  are  weak  and  dilate,  the  gases  expand  and  produce  the  condi- 
tion known  as  tyiniJanites  or  meteorismus. 

That  there  may  be  considerable  and  even  extreme  flatulence,  indepen- 
dently of  any  fermentation,  is  shown  by  its  occurring  in  cases  of  starvation, 
and  of  intentional  abstinence.  | 

Flatulence  is  developed  most  often  about  an  hour  after  a  meal,  but  in 
some  severe  cases  the  gaseous  distension  of  the  stomach  begins  immediately, 
or  even  after  the  first  mouthful.  No  doubt  in  some  cases  of  hysterical  flatu- 
lence air  is  swallowed  down  by  involuntary  efforts.  In  confirmed  flatulent 
dyspepsia,  the  fulness  may  increase  until  oppression  and  dyspnoea,  or  even 
orthopnoea  come  on  in  violent  paroxysms  during  the  night. 

It  may  here  be  mentioned  that,  although  the  normal  gastric  secretion  is 
to  some  extent  antiseptic,  it  only  hinders  or  prevents  the  multiplication 
and  secretion  of  septic  bacteria  without  destroying  them.  Many  forms  of 
echizomyzetse  have  been  found  in  the  contents  of  the  stomach,  and  Dr  Mac- 

*  Bulimia  (l3ov\ifiid),  lit.  ox-faiiiinc,  means  excessive  buuper,  a  vavenous  iippetite. 

t  Pica  is  a  translation  of  ki(T(t«,  tlie  jay  (Pica  qlandaria),  or  the  magpie  {Pira 
caudata),  a  word  iipplied  by  tlie  Greek  physicians  to  the  indiscriminate  craving  of 
morbid  appetite. 

J  Jeremy  Taylor  speaks  of  the  liability  to  this  condition  ns  the  result  of  fasting,  and 
•cnlls  it  the  work  of  "  a  windy  devil." 
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fadyean  has  traced  Staphylococcus  aureus  through  the  stouiach  from  the 
mouth  to  the  intestines. 

According  to  Dr  Sidney  Martin's  experiments,  gastric  juice,  with  its  due 
amount  of  hydrochloric  acid,  readily  destroys  the  vibrio  of  cholera  (as  was 
found  by  Koch  in  experiments  on  guinea-pigs) ;  but  the  bacillus  of  anthrax 
less  easily,  while  that  of  tubercle  has,  unfortunately,  a  high  power  of  re- 
sistance. 

Eructation  and  recjuryitutiun.—lu  many  gastric  disorders  gaseous  or 
fluid  matters  are  returned  from  the  stomach  through  the  oesophagus. 
Generally  gas  alone  arises  in  eructation  or  belching,  but  sometimes  a  small 
portion  of  gastric  juice  or  half-digested  food  as  well,  which  is  instantly 
carried  back  into  the  stomach.  This  is  of  course  associated  with  flatulence, 
and  often  with  heartburn. 

When  only  a  few  drops  are  regurgitated,  the  hot  acid  taste  is  unpleasant  . 
m  the  mouth,  but  there  is  no  true  vomiting  :  a  little  secretion  is  accidentally 
belched  up,  entangled  in  the  bubbles  of  gas  which  form  the  eructation. 

In  quite  distinct  and  very  rare  cases,  however,  a  large  part  of  the  food 
is  habitually  brought  back  into  the  mouth,  deliberately  remasticated,  and 
swallowed  a  second  time.  Some  years  ago  there  was  a  patient  of  Dr  Pav^^'s 
in  Guy's  Hospital  who  had  this  habit  of  ruminating.  Copland  collected 
many  cases  of  this  kind.  In  one  patient  the  rumination  began  in  from 
fifteen  minutes  to  an  hour  after  almost  every  meal ;  each  bolus  of  food  came 
up  during  an  act  of  expiration,  with  the  same  taste  and  flavour  as  when 
first  swallowed ;  there  was  neither  nausea  nor  pain,  and  he  masticated  it  a 
second  time  with  pleasure.^ 

Pyrosis. — A  somewhat  analogous  affection  is  what  is  called  watei'brash, 
or  pyrosis*  It  is  said  to  be  very  common  in  Scotland,  owing  to  abundant 
consumption  of  oatmeal,  and  to  be  still  more  common  in  Norway,  Sweden, 
and  Lapland.  Cullen,  who  was  very  familiar  with  pyrosis,  described  it  as 
coming  on  usually  in  the  morning  when  the  stomach  is  empty.  According 
to  him,  it  begins  with  a  severe  pain  at  the  pit  of  the  stomach,  which,  after- 
continuing  for  some  time,  brings  on  eructation  of  a  thin  watery  fluid  ini 
considerable  quantity.  The  fluid  is  sometimes  acid,  but  is  often  absolutely 
tasteless.  The  repetition  of  eructation  seems  at  length  to  give  relief  to  the 
pain,  and  the  attack  is  then  at  an  end.  It  is  apt  to  return  more  or  less 
frequently  for  a  considerable  length  of  time.  Cullen  says  that  the  complaint 
occurs  chiefly  among  the  lower  classes,  in  women  more  than  in  men,  and 
between  puberty  and  middle  age  rather  than  at  any  other  period  of  life.  He 
speaks  of  it  as  often  unattended  with  any  symptoms  of  dyspepsia. 

In  England  pyrosis  seldom  appears  as  an  independent  malady,  apart 
from  other  eflPects  of  gastric  disorder,  but  Watson  speaks  of  one  remarkable 
case. in  which  no  less  than  three  pints  of  a  thin  tasteless  liquid  were  brought 
up  every  day. 

There  is  difference  of  opinion  as  to  the  nature  of  this  secretion,  and 
possibly  it  is  not  always  the  same.  If  the  liquid  brought  up  is  acid  (as 
the  term  pyrosis  might  seem  to  imply)  the  case  is  really  one  of  eructation 
of  gastric  juice,  as  above  described.  But  "  waterbrash  "  often  means  the 
ejection  of  a  much  larger  quantity  of  clear  neutral  or  alkaline  fluid,  neither 
gastric  juice,  nor  mucus,  nor  food.    The  late  Dr  Handfield  Jones  referred 

*  Efcv\nolo;;ically,  pyrosis  (7rDp  =  fire)  should  moan  the  smne  as  henrtburn ;  but  in 
Eiiglaiul  it  \n  never  used  in  this  sense.    In  Greek,  the  word  means  inflammation. 
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pyrosis  to  catarrh  of  the  gastric  mucous  membrane,  and  compared  it  to 
bronchorrhcea ;  bui  the  liquid  is  often  ejected  without  effort,  and  imme- 
diately after  or  even  during  a  meal.  Dr  Chambers  gives  the  case  of  a 
retired  surgeon,  who  often  had  to  leave  the  room  at  mealtimes,  and  would 
throw  off  as  much  as  five  or  six  ounces  of  frothy  clear  liquid.  The  contents 
of  the  gastric  cavity  never  came  up  at  the  same  time,  although  the  ejection 
of  the  fluid  sometimes  made  him  retch.  There  seems,  therefore,  to  be  much 
probability  in  Chambers'  suggestion  that  the  fluid  is  really  saliva,  wJiieh 
trickles  down  the  oesophagus,  and,  being  arrested  by  spasm  of  the  cardiac 
orifice,  collects  there  until  it  gushes  back  into  the  mouth.  Frerichs,  in- 
deed, detected  sulpho-cyanide  of  potassium  in  the  regurgitated  liquid. 

Sir  Wm.  Roberts  carefully  studied  this  curious  condition,  and  analysed 
the  liquid.  He  found  it  to  possess  diastatic  powers,  so  that  at  least  in  his 
cases  there  can  be  no  doubt  that  it  was  saliva,  rapidly  secreted,  swallowed, 
and  brought  up  again  ('  Lectures  on  Dietetics,'  p.  81).  He  calls  this  disorder 
paroxysmal  pyrosis  with  cramp  of  the  stomach. 

The  preparations  of  bismuth  are  very  useful  in  the  treatment  of  pyrosis. 
Watson  recommended  opium  combined  with  an  astringent,  as,  for  instance, 
in  the  pulvis  kino  compositus. 

» 

Vomiting* — A  frequent  symptom  of  the  more  severe  kinds  of  gastric 
■disorder  is  emesis  or  vomitus.  This  occurs  occasionally  in  severe  cases  of 
■dyspepsia,  and  in  almost,  all  cases  of  organic  disease  of  the  stomach.  It 
is  also,  as  we  have  seen  in  previous  chapters,  an  important  sjmiptom  of 
■cerebral  disease,  and  we  shall  meet  with  it  in  the  discussion  of  biliary  and 
renal  calculi,  and  of  intestinal  obstruction. 

The  act  of  vomiting  is  usually  preceded  by  a  peculiar  feeling,  termed 
nausea  {tavria  literally  "ship-sickness"),  accompanied  by  headache,  giddi- 
ness, faintness,  and  coldness  of  the  surface,  pallor  of  the  lips  and  face,  and  a 
small  and  feeble  pulse.  After  a  pause,  salivation  and  then  retching  occurs, 
and  is  followed  by  the  expulsion  of  the  contents  of  the  stomach.  But  vomit- 
ing is  not  always  preceded  by  such  painful  sensations  and  efforts ;  for  some 
women  are  subject  for  years  to  occasional  sickness,  attended  with  scarcely 
any  discomfort,  like  that  of  infants.  It  is  especially  apt  to  occur  in  the 
early  morning.  So  far  it  resembles  the  vomiting  of  alcoholic  dyspepsia,  and 
■of  pregnancy. 

Sometimes  such  recurrent  vomiting,  without  pain  or  other  indication  of 
gastric  disorder,  may  at  last  become  alarming,  and  even  dangerous  to  life. 
At  Guy's  Hospital  we  have  had  several  cases  of  this  kind,  and  Sir  William 
Gull  used  to  describe  them  as  the  vomiting  of  women  with  "  mad  stomachs." 
Some  striking  instances  were  recorded  by  Dr  Chambers.  In  one  of  them 
the  affection  had  been  of  three  years'  duration,  and  it  was  stated  that  the 
food  was  always  returned,  unchanged  in  appearance,  Avithin  ten  minutes 
after  being  swallowed.  Another  patient  was  said  for  five  years  to  have 
hardly  ever  kept  down  a  whole  meal.  This  kind  of  sickness  is  almost  con- 
fined to  the  female  sex,  and  occurs  chiefly  in  young  women.  It  is  frequently 
associated  with  menstrual  disorder  ;  in  one  of  the  cases  just  quoted  it  was 
attributed  to  a  chill,  by  which  the  catanienia  had  been  suppressed  for  several 
months.  These  patients,  too,  are  often  hysterical  ;  and  sometimes  reject 
the  food  before  there  has  been  time  for  it  to  be  swallowed.  Like  other 
neuroses,  this  kind  of  vomiting  is  sometimes  catching.    But  the  most  re- 

*  Qr.  ifiintc. — Lat.  Vomitus.— F/-.  Voniissement. —  Germ.  Erbroclien. 
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markable  feature  of  many  of  these  cases  is  that,  although  the  vomiting  is 
so  constant,  yet  there  is  little  or  no  loss  of  flesh ;  so  that  some  of  the  food 
must  clearly  be  retained  by  the  stomach.  In  this  particular  such  cases 
differ  from  those  described  under  the  title  Anorexia  nervosa,  but  the  dis- 
tinction is  only  one  of  degree  (cf.  vol.  i,  p.  971). 

The  vomiting  of  sea-sickness  is  certainly  cerebral  in  pathology,  and 
unconnected  with  gastric  catarrh.  It  begins  by  salivation  (with  an  alka- 
line taste).  Then  the  contents  of  the  stomach  are  ejected  (with  an  acid 
taste),  and  then  follow  those  of  the  duodenum,  producing  bilious  vomit- 
ing (with  a  bitter  taste).  Giddiness,  headache,  and  fatigue  of  the  ocular 
muscles  accompany  the  sickness.  It  is  increased  by  movement,  mitigated 
or  prevented  by  the  recumbent  attitude  and  by  closing  the  eyes.  It  is 
rapidly  cured  by  landing.  It  is  very  rare  in  young  children.  It  is  lost  by 
the  patient  becoming  accustomed  to  the  motion  of  the  ship.  All  these 
characters  agree  with  a  nervous,  cerebral  origin,  and  resemble  those  of 
concussion  of  the  brain.  The  absence  of  diarrhoea  or  jaundice  and  the  ex- 
treme rapidity  of  recovery  are  strong  arguments  against  its  being  a  primary 
disorder  of  the  stomach,  liver,  or  bowels.  The  fact  that  no  discomfort  or 
unpleasant  food  or  smells  or  sights  produce  sea-sickness  when  the  movement 
of  the  vessel  is  no  longer  felt ;  and  the  fact  that  movement  in  a  pleasure- 
boat,  in  a  train  or  a  carriage,  particularly  Avith  the  back  to  the  horses,  and 
in  a  swing,  will  produce  all  the  symptoms  of  sea-siclvness,  appear  to  confirm 
the  above  conclusion.  We  may  even  fix  oa  the  semicircular  canals,  with 
their  branch,  of  the  seventh  nerve  and  its  cortical  centre,  as  the  apparatus 
primarily  involved. 

That  vomiting  is  a  symptom  of  organic  disease  of  the  brain  must  never 
be  forgotten ;  in  some  cases  of  cerebral  abscess  there  are  few  other  sym- 
ptoms than  sickness.  As  Romberg  long  ago  observed,  cerebral  vomiting  is 
characterised  by  the  absence  of  nausea  and  retching,  and  by  its  occurring 
when  the  head  is  moved,  as  in  swinging,  shaking,  or  stooping,  or  in  suddenly 
rising ;  it  also  occurs  when  the  patient  is  erect  rather  than  when  he  is  re- 
cumbent.   Affections  of  the  cord  seldom  cause  gastric  disturbance. 

Vomiting,  though  not  a  frequent,  is  an  important  symptom  of  incipient 
phthisis.  Dr  Fagge  used  always  most  carefully  to  examine  the  lungs  before 
admitting  that  habitual  vomiting  was  merely  due  to  functional  disturbance 
of  the  stomach  ;  and,  if  there  were  any  other  ground  for  thinking  that  tuber- 
culous disease  was  likely  to  develop  itself,  would  only  give  a  guarded  opinion, 
even  when  there  was  no  discoverable  stethoscoiaical  sign  of  its  presence. 

Another  malady,  of  which  vomiting  is  a  principal  symptom,  is  Addison's 
disease  of  the  supra-renal  capsules. 

In  female  patients  the  possibility  of  pregnancy  must  never  be  forgotten, 
particularly  if  the  vomiting  should  be  only  of  a  few  weeks'  duration. 

The  above  kinds  of  sickness  are  usually  attended  with  constipation. 
When  chronic  vomiting  and  diarrhoea  occur  together,  and  intemperance 
can  be  excluded  as  a  cause,  the  presence  of  Bright's  disease  should  be 
suspected,  and  the  pulse  and  heart  as  well  as  the  urine  should  be  carefully 
examined,  for  the  quantity  of  albumen  in  the  urine  is  often  very  small,  and 
might  easily  be  overlooked. 

Another  possible  cause  for  the  existence  of  vomiting  and  diarrhoea  in  the 
same  patient  is  chronic  poisoning  by  small  doses  of  arsenic,  antimony,  or 
other  irritant  poison. 

Vomiting  as  the  result  of  violent  coughing,  no  doubt  owing  to  irradiation 
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from  the  Respiratory  centre,  has  been  referred  to  under  whooping-cough 
(vol.  I  p.  2  5).  That  which  is  secondaiy  to  gastric  ulcer  or  cancer  of  the 
stomach  will  be  dealt  ^ylth  presently,  and  that  due  to  intestinal  obstruction 
in  a  subsequent  chapter. 

The  treat7nent  of  vomiting  depends  mainly  upon  its  cause.  Sea-sickness 
can  be  relieved  by  the  patient  lying  in  his  berth,  or  if  he  can  do  it,  lying 
quietly  on  deck  with  the  eyes  closed,  sleeping  as  much  as  possible,  and 
taking  a  httle  tasteless  food,  such  as  dry  biscuit,  toast,  or  arrowroot  from 
time  to  time.  Brandy  and  water  is  usually  given,  but  in  most  cases  without 
beneht.  A  little  champagne  with  a  crust  of  stale  bread  is  more  often  useful 
Bromides,  chloral,  chloralamide,  laudanum,  and  "  chlorodyne  "  are  sometimes 
beneficial  by  inducing  sleep,  but  more  often  fail.  A  great  point  is  to  post- 
pone, if  not  prevent,  the  act  of  vomiting  as  long  as  possible,  by  keeping  the 
horizontal  posture  and  taking  only  the  kind  and  quantity  of  food  which  can 
be  retained.  Icebags  to  the  head  or  back,  mustard  to  the  abdomen  or  the 
feet,  and  the  many  drugs  recommended  as  cures,  are  each  found  wanting 
when  tried  on  many  patients.  The  constipation  which  follows  sea-sickness 
sometimes  needs  help  from  drugs,  and  a  blue  pill  and  magnesium  sulphate 
afford  it  most  effectually. 

When  the  diagnosis  of  primary  neurotic  "  irritability  of  the  stomach  " 
has  been  reached,  its  treatment  is  often  highly  successful.  In  many  cases 
the  best  plan  is  to  give  the  stomach  entire  rest  for  one  or  two  weeks,  the 
patient  being  fed  solely  by  enemata.  Or  minute  quantities  of  milk  may  be 
administered  by  the  mouth,  as  in  the  well-known  case  related  by  Dr  William 
Hunter.  A  boy  was  brought  to  him  in  a  state  of  the  most  extreme  emacia- 
tion, who  vomited  almost  everything  that  he  swallowed,  in  spite  of  the 
treatment  of  three  very  eminent  physicians.  Dr  Hunter  recommended  that 
only  a  single  spoonful  of  milk  should  be  given  at  a  time ;  and  the  boy  was 
never  sick  afterwards  ;  he  gradually  became  able  to  take  more  and  more 
nourishment,  and  at  last  recovered  entirely.  A  most  graphic  and  interest- 
ing account  of  the  case  is  given  in  the  sixth  volume  of  William  Hunter's 
'  Medical  Observations  and  Inquiries.' 

In  some  neurotic  cases  "  an  enforced  administration  of  more  and  better 
food  is  often  the  surest  as  well  as  the  shortest  road  to  deliverance  from 
gastric  hypertesthesia,"*  and  in  the  most  severe  kinds  of  hj^sterical  vomiting, 
the  treatment  introduced  by  Weir  Mitchell  of  seclusion  and  forced  feeding, 
will  generally  prove  effectual  when  other  means  have  failed. 

The  best  treatment  of  the  vomiting  of  early  phthisis  is  to  give  soda  or 
bismuth  in  chloroform  water,  with  a  compound  rhubarb  pill  at  night. 

That  of  pregnancy  is  frequently  relieved  by  oxalate  of  ceriimi-  That 
due  to  uraemia  will  be  considered  in.  the  chapter  on  Bright's  disease. 

When  vomiting  is  due  to  gastric  catarrh,  the  most  valuable  of  all  our 
drugs  is  bismuth  in  powder  or  susjjended  in  mucilage.  The  apjilication  of 
a  blister  to  the  epigastrium  is  often  highly  serviceable.  Sedatives  may 
often  be  prescribed  with  advantage,  but  particularly  morphia  or  opium. 
Occasionally  the  oxalate  of  cerium  (in  doses  of  two  or  five  grains)  succeeds 
when  bismuth  and  hydrocyanic  acid  fails  ;  but  these  two  remedies  are  in 
most  cases  the  ones  we  depend  on.  Hydrocyanic  acid  relieves  pain  as  well 
as  reflex  vomiting ;  three  or  four  drops  may  be  given  in  a  drachm  of 
Aq.  Chloroform  i. 


*  Sir  Williain  Roberts,  in  his  adminible  "Address  on  Some  Points  in  Dietetics" 
(•  Brit.  Med.  Journ.,'  Oct,  18tli,  1890). 
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The  writer  has  never  seen  much  benefit  from  the  administration  of  ice- 
pills,  as  they  are  called  in  Germany ;  but  a  drop  of  creasote  on  a  small  lump 
of  suo-ar  sometimes  succeeds  in  checking  obstinate  vomiting.  Ot  late  years 
two  three,  or  four  drops  of  tincture  of  iodine  in  a  teaspoonful  of  water  has 
become  a  favourite  remedy  in  our  wards,  and  it  certainly  appears  sometmies 

to  be  efficacious.  i   i  i 

In  any  case  every  effort  should  be  made  after  the  stomach  has  been 
emptied  to  check  further  retching,  and  it  is  never  wise  to  persist  in  feeding 
while  the  stomach  refuses  to  retain  food. 

Singultus  or  Hccough  is  due  to  a  sudden  spasmodic  contraction  of  the 
diaphrac^m,  repeated  at  more  or  less  regular  intervals,  and  attended  with  a 
clickino-°  sound  from  the  abrupt  passage  of  aii-  through  the  glottis.  Its 
recurrence  can  often  be  stopped  by  holding  the  breath.  Hiccough  is  not 
usually  a  matter  of  consequence,  and  lasts  only  a  few  minutes,  or  at  most  an 
hour  or  two.  But  it  sometimes  continues  for  days  together,  so  as  to  exhaust 
the  patient,  and  appear  to  be  the  immediate  cause  of  death.  Indeed,  a 
persistent  hiccough  in  any  chronic  disease  has  always  been  regarded  as  a 
bad  omen.    It  is  very  difficult  to  cm-e. 

Dr  Edward  Liveing  had  a  man  past  middle  age  under  his  care  in  whom 
hiccough  occurred  in  paroxysms  of  twelve  hours'  duration  about  twice  a 
week  for  four  years  ;  and  he  quotes  the  case  of  a  little  girl  of  twelve,  who  for 
nearly  three  years  was  subject  to  fits  of  violent  hiccough,  even  during  sleep ; 
they  lasted  from  ten  minutes  to  an  hour,  and  returned  three  or  four  times 
dm-ing  a  day  and  night.    She  was  cured  after  taking  turpentine. 

Frequently  hiccough  is  due  to  the  presence  in  the  stomach  of  food  which 
is  incapable  of  being  digested,  and  it  is  sometimes  relieved  by  an  emetic. 

No  one  can  make  frequent  autopsies  without  observing  how  often  the 
stomach  contains  a  pint  or  more  of  egg  and  brandy  mixture,  or  beef-tea  or 
half-digested  milk,  which  must  include  all  that  had  been  given  by  the  nurses 
for  some  hours  before  death.  In  one  case  of  fever,  as  the  end  was  approach- 
ing, the  relatives  flattered  themselves  that  the  patient  would  recover  because 
he  took  all  his  nourishment ;  but  it  evidently  was  not  absorbed,  for  a  splash- 
ing sound  could,  be  constantly  produced  by  manipulating  the  upper  part  of 
the  abdomen.  Such  overzeal  probably  embarrasses  the  heart,  and  hastens 
or  at  least  disturbs  the  hour  of  death. 

Ecematemesis,  or  vomiting  of  blood,  is  with  rare  exceptions  either  the 
effect  of  acute  irritant  poisoning,  or  of  gastric  ulcer  or  cancer ;  or  of  con- 
gestion of  the  stomach  from  primary  disease  of  the  heart  or  the  liver. 

When  we  are  told  that  blood  has  been  vomited,  we  must  first  make  sure 
that  it  really  came  from  the  stomach.  Strange  as  it  may  appear,  there  is 
often  considerable  difficulty  in  distinguishing  between  haemoptysis  and 
hsematemesis,  particularly  when  one  has  to  rely  upon  the  statements  of  the 
patient,  and  does  not  see  the  blood  actually  brought  up.  When  blood 
escapes  copiously  into  the  air-passages,  it  may  issue  from  the  mouth  in 
gushes ;  while  some  of  it  may  pass  back  into  the  pharynx,  and  there  excite 
retching  and  vomiting.  Indeed,  a  portion  of  the  blood  may  run  down  the 
oesophagus :  as  in  an  autopsy  on  a  child  who  died  of  haemoptysis,  where  Dr 
Fagge  found  an  ounce  of  coagulated  blood  in  the  stomach.  On  the  other 
hand,  sudden  and  profuse  hsematemesis  may  provoke  a  paroxysm  of  cough. 

VOL.  II.  22 


338 


DISEASES  OP  THE  STOMACH 


The  patient's  statements,  therefore,  are  an  unsafe  basis  for  distinc^uishinir 
between  vomiting  and  sjaitting  of  blood. 

Diagnosis  must  be  founded  lirst  upon  the  appearance  of  the  blood 
brought  up ;  and  secondly,  upon  the  history  and  other  symptoms  pointin^r 
to  the  lungs  or  to  the  stomach.  ,  " 

The  blood  of  haemoptysis  is  usually  frothy  from  admixture  of  air;  it 
has  an  alkaline  reaction,  and  is  of  a  bright  red  or  "  arterial "  hue.  That 
of  heematemesis  is  acid  and  darker  coloured,  or  brown,  from  being  mixed 
with  the  gastric  juice. 

No  doubt,  when  the  haemorrhage  is  very  profuse— and  particularly  if  a 
large  artery  has  been  opened— blood  rejected  from  the  stomach  may  be 
fluid  and  of  a  scarlet  colour ;  but  whenever  it  is  retained  for  any  length  of 
time  before  being  vomited  it  becomes  dark,  and  it  often  coagulates,  and 
sometimes  solid  clots  are  rejected  which  almost  choke  the  patient.  More 
frequently  the  blood,  whether  clotted  or  not,  is  acted  on  by  the  gastric 
juice,  the  acid  of  which  decomposes  the  haemoglobin  and  produces  theljrown 
and  granular  deposits  of  acid  haematin.  The  presence  of  comparatively 
small  quantities  of  blood  in  vomited  matters  thus  gives  them  the  appear- 
ance of  coffee-grounds. 

A  ^great  quantity  of  blood  may  ooze  into  the  stomach  before  it  excites 
vomiting ;  hence  haematemesis  is  often  preceded  by  the  characteristic  sym- 
ptoms of  haemorrhage — pallor  of  face,  dimness  of  vision,  giddiness,  or 
fainting.  Haemoptysis,  on  the  other  hand,  occurs  suddenly,  the  patient 
finding  the  hot  blood  in  his  mouth  or  feeling  a  tickling  in  his  throat,  or  a 
sensation  as  of  bubbling  in  the  chest,  immediately  before  he  begins  to  cough 
up  the  blood. 

After  haematemesis,  any  blood  that  may  be  left  in  the  stomach  passes 
downwards,  and  is  ultimately  discharged  in  an  altered  condition  from  the 
bowels.  But  when  any  part  of  the  air-passages  is  the  seat  of  the  haemor- 
rhage, the  blood  that  is  sucked  into  the  smaller  bronchial  tubes  is  afterwards 
got  rid  of  by  expectoration,  and  the  sputa  remain  discoloured  for  hours,  or 
even  for  days. 

Blood  which  passes  from  the  stomach  into  the  intestines  is  found  in  the 
stools  black  or,  as  it  is  called,  "  tarry."  Evacuations  having  this  character 
were  supposed  to  consist  of  "  black  bile  "  by  the  older  writers,  who  described 
them  as  characteristic  of  a  special  disease  which  they  called  melcetia.  But 
it  has  long  been  known  that  this  condition  is  one  of  the  results  of  haemor- 
rhage into  the  alimentary  canal.  Addison  taught  that  Avhen  blood  ha%ang 
this  black  colour  was  discharged  from  the  bowels,  the  source  of  the  bleed- 
ing was  always  the  stomach.  An  exception  to  this  rule  must  be  made  for 
the  duodenum  above  the  entry  of  the  alkaline  bile  and  pancreatic  juice  ; 
but  when  the  haemorrhage  occurs  from  the  rest  of  the  small  or  large  intes- 
tine, the  blood  is  ahvays  more  or  less  distinctly  red. 

The  dark  appearance  \yhich  the  faecal  evacuations  so  constantly  present 
when  a  patient  has  been  taking  a  preparation  of  iron  or  bismuth  medicin- 
ally must  be  distinguished  from  that  due  to  blood.  It  is  of  a  more  slaty 
hue,  and  the  faeces  are  as  a  rule  remarkably  dry.  In  a  doubtful  case  one 
might  apply  the  guaiacum  test  or  that  of  the  spectroscope.* 

*  The  (letecifcion  of  iron  in  an  acid  solution  of  the  dark  pigment  by  yellow  prussiate  of 
potash  would  distinguish  melaenn  from  the  effect  of  bismuth.  On  one  occasion  a  hysterical 
or  malingering  schoolboy,  whose  case  is  referred  to  in  the  first  volume  (p.  975),  said  that 
he  had  passed  blood  from  the  bowels,  and  produced  very  dark  motions.  There  was  no 
evidence  of  disease,  and  it  was  found  that  the  scybala  were  of  natural  colour,  except  on  the 
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It  is  iniportiint  to  note  that  hsemorrliage  into  the  stomach,  may,  and 

often  does,  occur  without  any  blood  being  vomited.     Thus  a  case  was 

obsei-ved  at  Guy's  Hospital  in  which  a  pjitient  (who  had  once  before  brought 

up  a  large  quantity  of  blood)  beciime  blanched,  called  out  that  she  was 

dying,  and  expired  in  twenty-live  minutes,  after  a  convulsive  seizure.  The 

stomach  was  full  of  clotted  blood.    Other  instances  of  a  similar  kind  have 

occurred  at  the  hospital,  and  one  such  is  mentioned  by  Watson.  Doubtless, 

therefore,  it  is  a  frequent  occurrence  for  small  quantities  of  blood  to  escape 

into  the  gastric  cavity  without  exciting  vomiting.    Up  to  a  certain,  point, 

it  is  probable  that  blood  undergoes  digestion  and  is  absorbed  before  it  is 

passed  down  the  whole  length  of  the  intestine ;  so  that  the  stools  may  fail 

to  afford  evidence  of  the  hjemorrhage.    Still,  Avhenever  a  patient's  symptoms 

can  be  attributed  to  bleeding  into  the  stomach,  the  faeces  should  be  most 

carefully  examined. 

A  case  in  point  is  given  by  Chambers.  A  woman,  aged  thirty-three,  who  had  suffered 
from  well-marked  symptoms  of  gastric  disease,  grew  rapidly  weaker  and  paler,  and  her 
•tongue  became  dry  and  furred.  It  was  long  suspected  that  she  was  passing  blood,  bat  she 
constantly  denied  it.    She  was  made  an  iu-patient,  and  melsena  was  then  discovered. 

On  the  other  hand,  blood  may  be  vomited  without  any  haemorrhage 
from  the  vessels  of  the  stomach.  Such  a  mistake  may  occur  in  good  faith 
when  blood  escapes  into  the  back  of  the  mouth,  or  pharynx  from  epistaxis, 
and  is  swallowed  by  the  patient  unconsciously,  particularly  during  sleep ; 
the  first  indication  of  the  fact  may  be  profuse  haematemesis.  But  haemat- 
emesis  has  sometimes  been  (so  to  speak)  manufactured,  the  patients 
having  first  secretly  drunk  the  blood  which  they  afterwards  vomited  in  the 
presence  of  others.    Watson  mentions  two  cases  of  this  kind. 

In  most  cases  of  htematemesis,  however,  the  blood  really  comes  from  the 
blood-vessels  of  the  stomach ;  and  we  have  now  to  consider  its  causes. 

JEtiology. — In  the  first  place  gastric  hsemorrhage  may  occur  in  certain 
general  diseases,  as  a  consequence  (it  is  supposed)  of  changes  in  the  blood 
itself:  for  example^  scurvy,  purpura,  malignant  smallpox,  yellow  fever, 
acute  yellow  atrophy  of  the  liver,  and  the  grave  forms  of  anaemia — leuch- 
aemia,  Hodgkin's  disease,  and  Addison's  pernicious  anaemia.  Again,  it  may 
be  a  symptom  of  organic  disease  of  the  heart,  or  of  the  high  arterial  tension 
produced  by  chronic  Bright's  disease,  when  the  arteries  (ire  often  morbidly 
brittle. 

H^matemesis  is  a  symptom  of  the  two  principal  organic  diseases  of  the 
stomach — simple  ulcer  and  cancer.  In  cases  of  cancer,  however,  it  is  rare 
for  any  considerable  quantity  of  blood  to  be  vomited  until  the  disease  has 
reached  an  advanced  stage,  or  has,  at  any  rate,  declared  itself  by  well- 
marked  symptoms.  On  the  other  hand,  a  simple  ulcer  of  the  stomach  is 
sometimes  latent  up  to  the  time  when  a  large  haemorrhage  takes  place ; 
the  patient  having  either  had  no  symptoms  previously,  or  only  slight  indica- 
tions of  gastric  disorder.  Sudden  large  haematemesis  from  perforation  of 
an  artery  by  a  gastric  ulcer  is  not  infrequent  in  young  subjects,  and  is  very 
seldom  immediately  fatal.  In  some  cases  it  returns  at  intervals  of  a  few 
hours,  and  the  patient  succumbs  within  a  week;  but  more  often  no  fresh, 
bleeding  occurs  for  several  weeks  or  months; 

surface.  The  stools  gave  no  iron  reaction,  and  the  colour  was  found  to  be  due  to  a  silver 
solution  which  h:id  been  poured  into  the  nightstool  from  a  bottle  used  in  photography. 

*  It  is  said  that  hajmatemesis  may  be  caused  by  disease  of  the  spleen.  But  in  such 
cases  the  splenic  enlargement  and  the  hseraateinesis  are  probably  joint  results  of  portal 
•congestion  due  to  hepatic  obstruction. 
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The  writer  ouce  saw  a  young  man,  believed  to  be  the  subject  of  castric  ulcer  wbn  l.nrl 
vonnted  a  urge  wash-ha.Kl-basiu  full  of  blood,  carefully  obse  ved  hy  hts  n  "d?  af  atre^dau 
He  was  blanched  and  faint,  with  a  very  weak  pulse,  and  was  no  doubt   a  L^eat  danger  i 
but  he  completely  recovered  from  this  severe  hjKmorrhage.  ^  ^  ' 

After  death  it  is  sometimes  impossible  to  discover  the  origin  of  the  fatal 
hemorrhage.  The  late  Dr  Murchison  placed  on  record  two  cases,  in  each 
of  which  the  source  of  bleeding  was  a  mere  pore-like  aperture  leading  directly 
mto  a  large  branch  of  artery.  A  preparation  of  a  similar  kind  is  contained 
in  Lruy  s  Hospital  Museum  (No.  653).  It  is  worthy  of  note  that  in  these 
three  instances  the  seat  of  the  ulcer  was  not  the  lesser  curvature,  but  the 
cardiac  pouch  of  the  stomach.  A  small  ulcer  of  this  kind  might  easily  be 
overlooked,  and  it  is  possible  that  such  may  have  been  the  explanation  of 
some  of  those  cases  m  which  a  post-mortem  examination  has  failed  to  reveal 
the  source  of  the  haemorrhage.  In  other  cases  the  source  of  hsemorrhac^e  is 
a  varicose  vein  in  the  cardiac  region  (Museum,  No.  606). 

Some  time  ago  a  carman,  aged  thirty-two,  who  was  in  the  hospital  for  gout  and  albu- 
minuria, died  suddenly  from  hajmatemesis.  The  stomach  was  full  of  blood,  but  we  could 
not  discover  from  what  part  of  the  stomach  it  had  come.  The  vessels  of  the  stomach  were 
not  tonnd  much  congested,  for  the  hsBmorrhage  had  doubtless  emptied  them :  and  the 
liver  aijpeared  to  be  quite  healthy. — C.  H.  P. 

Vomiting  of  blood  is  very  frequent  in  cases  of  cirrhosis  of  the  liver,  and 
it  IS  often  the  earliest  symptom;  but  many  cases  in  which  ascites  has 
already  appeared  terminate  by  sudden  haematemesis.  Other  forms  of 
chronic  hepatic  disease  causing  portal  congestion  may  have  the  same  effect : 
adhesive  pylephlebitis,  periheiDatitis,  and  syphilis ;  but  all  these  causes  are 
comparatively  rare. 

Hsematemesis  from  rupture  of  an  aneurysm  into  the  stomach  is  also  an 
infrequent  event. 

The  older  writers  mention  hsematemesis  due  to  suppression  of  the 
menses.*  Such  vicarious  haematemesis  is,  to  say  the  least,  exceedingly  rare ; 
and  probably  many  suiDposed  cases  would  not  stand  modem  criticism.  '  We  do 
not  even  see  that  in  cases  of  suppressed  menses  a  patient  with  gastric  ulcer 
is  more  liable  to  free  haemorrhage  every  month. 

Another  cause  for  haematemesis,  independent  of  visceral  disease,  is 
atheroma  of  the  blood-vessels.  In  one  case  under  the  writer's  obsei-vation 
it  followed  profuse  epistaxis,  and  was  itself  the  precursor  of  cerebral  hfemor- 
rhage. 

Notwithstanding  the  many  possible  occasional  causes  of  haematemesis, 
its  occurrence  in  a  person  who  presents  no  other  well-marked  symptoms  of 
disease  is,  in  by  far  the  most  cases,  the  result  either  of  a  latent  ulcer,  or  of 
congestion  of  the  stomach  from  early  cirrhosis  of  the  liver.  Can  these  two 
conditions  be  certainly  distinguished  from  one  another?  Both  Dr  Mur- 
chison's  cases,  above  mentioned,  occurred  in  persons  who  had  been  intem- 
perate ;  one  of  them  was  a  plethoi-ic  woman,  aged  fifty,  the  other  a  soldier 
aged  twenty-eight,  whose  liver  was  cirrhosed.    It  might  well  have  been 

*  Sir  Thomas  Watson  relates  a  case  of  this  kind  which  came  within  the  knowledge  of 
the  late  Dr  Peter  Latiiam.  A  girl  about  the  age  of  fourteen  became  the  subject  of  hiema- 
temesis,  recurring  at  monthly  periods.  She  married  without  ever  having  menstruated,  and 
became  pregnant ;  the  hajmatemesis  then  ceased,  and  did  not  return  until  she  had  been 
confined,  and  had  suckled  and  weaned  her  infant.  Watson  also  quotes  Mr  North  as  having 
met  with  two  instances  in  which  suppressed  menstruation  was  followed  by  repeated  and 
at  length  fatal  hajmorrhage.  I  have  searched  in  vain  for  the  original  record  of  these 
two  cases,  so  that  I  cannot  tell  whether  the  presence  of  a  gastric  ulcer  was  disproved  by 
an  autopsy. — C.  H.  F. 
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thought  that  in  both  instances  the  haemorrhage  was  due  to  portal  obstruc- 
tion. 

There  remain  certain  unexplained  cases  of  large  iind  repeated  hsemate- 
mesis  occurring  in  persons  otherwise  healthy.  The  writer  has  seen  more 
than  one  case  of  the  kind,  in  young  and  temperate  men,  without  the  pain 
and  vomiting  which  usually  accompany  gastric  ulcers. 

Treatment. — Small  gastric  haemorrhage  should  not  be  interfered  with. 
It  does  no  harm,  is  a  valuable  symptom  for  the  jahysician,  and  often  a  useful 
admonition  for  the  patient.  Moreover  we  are  not  likely  to  succeed  if  we 
try  to  stop  it. 

In  cases  of  free  haemorrhage  from  portal  obstruction,  Sir  Thomas  Watson 
advised  five  grains  of  calomel  to  be  given  every  night  and  a  black  draught 
every  morning,  till  the  stools  lose  their  pitchy  colour ;  and  he  pursued  this 
plan  even  when  the  patient  had  been  blanched  by  previous  haemorrhages, 
and  when  the  pulse  was  feeble  and  irregular.  But  if  the  case  is  one  of 
gastric  congestion,  the  occurrence  of  haemorrhage  shows  that  the  vessels  are 
on  the  way  to  relieve  themselves,  even  if  they  have  not  already  done  so. 
If  the  blood  comes  from  ulceration  into  an  artery,  the  only  rational  treat- 
ment is  to  keep  the  circulation  and  the  abdominal  viscera  as  quiet  as  pos- 
sible. The  best  course,  therefore,  is  to  wait  for  a  day  or  two,  until  we  see 
whether  the  haemorrhage  returns.  Even  if  the  patient  should  pass  several 
tarry  evacuations  in  succession,  this  is  not  a  proof  that  bleeding  has  occurred 
more  than  once,  for  they  may  alL  have  arisen  from  a  single  haemorrhage. 

When  repeated  attacks  of  haemorrhage  occur  in  a  person  already 
blanched  by  loss  of  blood,  they  can  scarcely  be  caused  by  portal  congestion, 
and  acetate  of  lead  should  be  prescribed  in  doses  of  three  or  four  grains, 
with  a  quarter  of  a  grain  of  opium,  every  two  or  three  hours.  Some  writers 
have  spoken  highly  oT  oil  of  turpentine,  twenty  minims  every  four  or  six 
hours.    Other  valuable  styptics  are  gallic  acid  and  hazeline.* 

The  patient  may  suck  small  pieces  of  ice,  but  he  should  be  allowed  to 
take  nothing  else  into  his  stomach.  Starvation  is  indeed  the  cardinal 
point  in  the  treatment  of  haematemesis,  nutrient  enemata  and  suppositories 
being  given  if  support  appears  necessary.  If  the  haemorrhage  is  profuse  the 
patient's  head  should  be  kept  low,  and  a  bladder  of  ice  applied  to  the  epi- 
gastrium. 

Gastric  Ulcer. f — ^We  have  seen  that  vomiting,  gastric  pain,  and  haema- 
temesis may  each  or  all  be  symptoms  of  ulcer  of  the  stomach. 

Minute  haemorrhagic  erosions  are  often  seen  in  cases  of  advanced  cardiac 
disease,  and  we  occasionally  meet  with  a  large  number  of  small  chronic 
ulcers. 

Anatomy. — The  lesion  now  to  be  described  differs  altogether  from  small, 
shallow,  secondary,  and  always  multijole  ulcers.  It  aflfects  only  a  small  part 
of  the  surface  of  the  stomach.  Most  frequently  there  is  only  a  single  ulcer ; 
sometimes  there  are  two,  and  very  rarely  more.  Rokitansky  found  the 
ulcer  solitary  in  sixty-two  out  of  seventy-nine  cases,  and  in  twelve  of  the 

*  It  is  doubtful  whether  sulphuric  acid  can  net  as  an  astringent  in  cases  of  diarrlioea, 
of  htemoptysis,  or  of  profuse  sweatinp ;  for  in  medicinal  doses  it  must  always  be  neutralised 
by  the  bile  and  pancreatic  iuice,  or,  if  absoriied  from  the  stomach,  by  the  soda  of  the  blood. 
It  may  be  of  service  when  applied  directly  to  the  mucous  membrane  of  tlie  stomach ;  even 
in  cases  of  hcomatemesis,  however,  it  is  rarely  prescribed  without  opinm,  catechu,  or  some 
other  astringent,  so  that  it  is  difficult  to  3«dge  of  its  efficacy. 

t  Sfinonyms. — Ulcus  ventriculi — Aljcrcrombie's  ulcer — Kound  ulcer — Simple  chrouic 
ulcer  of  Cruveilhier — Perforating  ulcer  of  Ilokitansky — Ulcus  pepticum. 
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rest  there  were  Uvo.  When  there  are  more  than  one,  they  differ  in  uize 
and  m  other  characters,  which  show  that  they  began  at  different  times 

It  IS  remarkable  that  the  seat  of  a  gastric  ulcer  is,  in  the  great 
majority  of  cases,  along  the  lesser  curvature  of  the  stomach.  Sometimes 
an  ulcer  lies  across  the  curvature  itself;  more  often  it  is  situated  either  in 
the  anterior  or  posterior  wall,  but  almost  always  close  to  that  line  *  Not 
infrequently  two  ulcers  are  found  in  the  same  stomach  exactly  opposite  one 
another,  one  on  each  surface  ;  and  since  they  generally  appear  to  be  of 
different  dates,  it  has  been  supposed  that  one  of' them  has  been  set  up  as 
the  result  of  its  coming  into  contact  with  the  other.  Occasionally  the 
pylorus  is  the  seat  of  the  ulcer,  and  exceptionally  the  greater  curvature  or 
cardiac  i^ouch. 

An  exactly  similar  ulcer  may  be  found  in  the  first  portion  of  the 
duodenum  (vide  p.  353). 

The  acute  perforating  ulcer  is  seldom  larger  than  a  sixpenny  piece.  It 
has  a  sharply-defined  edge,  at  first  entirely  free  from  thickening,  and  the 
form  of  a  flattened  cone,  the  base  corresponding  with  the  mucous  surface 
of  the  stomach.  It  is  often  described  as  "  punched-out,"  on  account  of  its 
regular  circular  form  and  the  evenness  of  its  margin.  Its  floor  may  con- 
sist of  the  muscular  coat,  or  the  ulceration  may  extend  through  this,  and 
form  a  narrowing  pit,  at  the  bottom  of  which  the  peritoneum  is  visible. 
Frequently  the  serous  coat  in  its  turn  becomes  attacked ;  a  minute  yellow 
slough  forms;  and  the  detachment  of  this  allows  the  contents  of  the 
stomach  to  escape  into  the  lesser  bag  of  the  peritoneum  or  into  the  general 
abdominal  cavity.  Not  infrequently,  instead  of  eating  its  Avay  thi-ough  the 
coats  of  the  stomach,  it  erodes  an  artery,  and  thus  gives  rise  to  hsematemesis. 

A  round,  single,  deep,  perforating  ulcer  like  this  is  very  seldom  found 
anywhere  but  in  the  stomach.  Sir  Wm.  Flower  once  recorded  an  instance 
in  which  a  small  round  ulcer  developed  itself  in  the  oesophagus,  and  passed 
straight  through  into  the  descending  aorta.  In  the  duodenum  similar  ulcers 
are  extremely  rare  except  in  the  first  two  inches,  and  only  isolated  cases 
have  been  published  of  similar  ulcers  in  the  jejunum,  the  ileum,  and  the 
descending  colon. 

If  a  gastric  ulcer  becomes  chronic,  it  acquires  further  characters  which 
are  still  more  peculiar  to  it.  Its  edge,  although  still  perfectly  even  and 
regular,  becomes  thickened ;  and,  for  a  little  distance  beyond,  the  gastric 
tunics  are  matted  together.  These  changes  evidently  dejiend  on  a  chronic 
inflammatory  process ;  and  the  jDeritoneum  covering  the  floor  of  the  ulcer 
also  becomes  thickened,  opaque,  and  adherent  to  the  neighbouring  tissues. 

From  the  locality  affected  by  the  chronic  gastric  ulcer,  its  floor  almost 
always  becomes  attached  either  to  the  under  surface  of  the  left  lobe  of  the- 
liver,  if  it  be  in  the  anterior  wall  of  the  stomach,  or  to  the  pancreas  and  the 
adjacent  connective  tissue  and  vessels,  if  it  be  on  the  posterior  wall.  Thus 
perforation  of  the  serous  cavity  is  for  the  time  prevented,  while  the  ulcer 
gi-adually  increases  in  size.  Its  growth  in  different  directions  is  not  always 
uniform,  and  thus  it  often  loses  its  circular  shajie,  and  becomes  oval  or 
irregular  in  form.  This  last  result  is  frequently  due  rather  to  the  fact  that 
when  two  ulcers  are  present  they  often  come  into  contact  as  they  grow 
larger,  and  finally  coalesce.    As  before  mentioned,  two  are  often  found  just 

*  According  to  Brinton,  ulcers  are  found  on  the  posterior  snrface  of  the  stomach  ei^lit 
times  as  often  as  on  its  anterior  surface.  But  our  pos(-morfem  records  at  Guy's  Hospital 
by  no  ine:(ns  bear  out  this  statement. — C.  H.  F. 
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opposite  to  one  another,  one  on  each  side  of  the  lesser  curvature  ;  and  these 
Aen  they  run  together,  give  rise  to  a  single  ulcer  of  dumbbell  shape,  ilie 
size  to  which  an  ulcer  of  the  stomach  attains  is  sometmies  very  consider- 
able •  the  '  Pathological  Transactions  '  contain  a  record  of  one  which  mea- 
sured five  and  a  half  by  three  inches.  While  thus  spreading  m  circumler- 
ence  o'astric  ulcers  also  increase  in  depth.  The  peritoneum  is  gradually 
worn  tlirouo-h  where  it  is  adherent,  and  the  surface  of  the  pancreas  or  of  the 
liver  comes°to  form  part  of  the  wall  of  the  stomach.  This  at  first  takes 
place  onlv  at  a  small  spot,  but  the  area  of  adhesion  and  that  of  destruction 
frradually  becomes  more  extensive.  Thus  a  great  part  of  the  pancreas  may 
in  time  become  exposed  in  the  floor  of  the  ulcer,  covered  only  by  a  thm 
film  of  connective  tissue,  through  Avhich  its  lobulated  character  can  be 

plainly  recognised.  .  ,    ,    ,  i 

Occasionally  a  gastric  ulcer  will  form  adhesions  with  the  transverse  colon 
and  perforate,  so  as  to  form  a  gastro-colic  fistula. 

In  comparatively  rare  cases  the  floor  of  an  ulcer  in  the  anterior  wall  oi 
the  stomach  becomes  adherent,  not  to  the  liver,  but  to  the  abdominal  walls, 
and  at  last  perforates  them,  so  that  a  gastro-cutaneous  fistula  is  formed. 
Murchison  collected  twenty-five  cases  of  this  kind  ('  Med.-Chir.  Trans.,'_  vol. 
xli),  of  which,  however,  only  twelve  were  instances  of  gastric  ulcer ;  six  of 
them  were  cases  of  cancer,  and  in  seven  the  penetration  of  the  walls  of  the 
stomach  was  due  to  wounds  or  injuries  of  the  corresponding  part  of  the, 
surface  of  the  abdomen.*  A  gastro-cutaneous  fistula  may  remain  open  for 
several  years ;  but  it  sometimes  closes  of  its  own  accord. 

In  the  only  case  which,  has  come  under  the  writer's  care,  in  a  lady  aged 
fifty-five,  the  nature  of  the  epigastric  ulcer  was  proved  by  its  discharging  a 
clear  liquid  of  strong  acid  reaction.  Although  firm  adhesions  had  taken 
place,  death  ensued  as  the  result  of  profuse  hsematemesis,  probably  from  a 
second  ulcer.  It  was  remarkable  that  two  of  this  patient's  children  subse- 
quently died  of  gastric  ulcer  at  about  the  age  of  twenty. 

This  process  of  adhesion  of  the  floor  of  the  ulcer  to  difierent  parts  is  by 
no  means  unattended  with  risk.  In  the  first  place  the  protective  process  of 
adhesion  may  at  any  time  fail  to  keep  pace  with  the  spread  of  the  ulcera- 
tion, and  perforation  into  the  peritoneal  cavity  may  take  place  ;  or  the  adhe- 
sions may  be  broken  through  by  some  muscular  effort  made  by  the  patient, 
when  the  same  result  follows.  Perforation  is  more  apt  to  occur  when  the 
ulcer  is  in  the  anterior  than  in  the  posterior  wall  of  the  stomach ;  indeed, 
in  the  former  position  ulcers  seldom  attain  any  considerable  size. 

In  other  cases  danger  arises  from  the  penetration  of  blood-vessels.  We 
have  seen  that  the  recent  "  punched-out "  ulcer  often  erodes  an  artery  of 
some  size  ;  but  in  the  chronic  cases  now  described  it  is  no  uncommon  thing 
to  see  a  large  artery,  or  even  more  than  one,  with  its  coats  abruptly  cut 
across,  lying  in  the  floor  of  the  ulcer,  and  plugged  with  a  little  cylinder  of 
clot  that  can  be  pushed  out  with  little  difficulty.  In  other  cases,  in  which 
death  has  been  directly  due  to  haemorrhage,  the  vessel  is  patent.  The 
artery  is  sometimes  a  branch  of  the  coronary  arteiy  of  the  stomach,  or  the 
trunk  of  that  vessel,  or  a  pancreatic  branch  of  the  splenic  artery.  Even 
the  trunk  of  the  splenic  artery  itself  is  sometimes  penetrated  by  a  gastric 
ulcer. 


*  Of  these  last,  the  most  remarkable  of  all  is  perhaps  one  recorded  by  Murchison 
himself  of  a  woman  who  for  three  years  kept  n  penny  pressed  lute  the  sore  left  by  a  setou 
until  an  opening  into  the  stomnch  was  formed. 
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Happily,  another  change  to  which  a  gastric  ulcer  is  liable  is  cicatrisa- 
tion This  occurs  not  infrequently.  Indeed,  one  seldom  sees  a  large  ulcer 
which  has  not  healed  over  in  some  parts  of  its  surface.  Brinton  speaks  of 
cases  m  which  the  whole  extent  of  the  ulcer  has  been  found  cicatrised,  with 
the  single  exception  of  a  point  in  the  centre  occupied  by  an  eroded  artery 
h^emoiThage  from  which  had  caused  death.  But  in  most  instances,  when  a 
gastric  ulcer  heals,  the  patient  has  good  health  afterwards.  Should  he  die 
from  some  other  disease,  the  cicatrix  varies  in  appearance  according  as  the 
coats  of  the  stomach  were  more  or  less  deeply  and  widely  destroyed ;  it  may 
show  merely  a  little  thickening  of  the  submucous  tissue,  or  it  may  form  a 
hard,  puckered  mass,  with  radiating  processes. 

When  an  ulcer  is  seated  at  the  pylorus,  its  cicatrisation  may  cause 
narrowing  and  obstruction  to  the  passage  of  food.  The  result  is  that  the 
stomach  becomes  dilated  and  hypertrophied,  exactly  as  when  the  bladder 
dilates  behind  a  stricture. 

Again,  the  cicatrix  of  a  large  ulcer  occupying  the  middle  of  the  stomach 
may  constrict  it,  and  so  cause  what  is  termed  an  hom--glass  contraction. 

Pathology  and  origin. — The  credit  of  having  originally  described  this 
disease  is  commonly  assigned  to  Cruveilhier,  who  published  his  account  of 
it  in  1830  ;  or  to  Rokitansky,  whose  work  appeared  in  1839.  But  Aber- 
crombie  had  previously  pointed  out  all  its  distinctive  characters  in  1828, 
w^hen  he  not  only  described  its  anatomy  and  symptoms  with  cases  in  proof 
of  his  statements,  but  clearly  showed  its  course,  and  the  events  of  haemor- 
rhage and  of  perforation  ('  Diseases  of  Stomach,'  3rd  ed.,  pp.  18-40).  No 
doubt  the  three  accounts  were  each  based  on  independent  observations. 

Rokitansky  suggested  that  a  gastric  ulcer  begins  as  a  hsemorrhagic 
erosion,  but  one  objection  to  this  view  is  that  hsemorrhagic  erosions  are 
multiple,  and  frequently  met  with  in  cases  of  portal  obstruction,  and  yet 
nothing  like  the  single  round  ulcer  with  its  special  locality  is  met  with  in 
long-continued  congestion  of  the  gastric  mucous  membrane,  either  from 
hepatic  cirrhosis,  or  from  cardiac  disease.  Virchow,  in  1853,  adopted  this 
hypothesis,  and  attributed  the  destruction  of  the  coats  of  the  stomach  to 
the  corrosive  action  of  the  gastric  juice.  This,  he  said,  cannot  dissolve  the 
mucous  membrane  so  long  as  the  circulation  is  maintained,  for  the  alkaline 
blood  will  neutralise  the  acid  as  it  penetrates  the  tissues.  He  therefore 
supposed  that  the  starting-point  of  the  affection  was  some  morbid  change  in 
the  blood-vessels  of  that  part  of  the  stomach,  Avhether  obliteration  of  an 
arter}^  or  obstruction  of  a  vein.  He  also  traced  the  conical  form  of  the 
ulcer  to  the  distribution  of  the  tuft  of  vessels  arising  from  a  single  arterial 
rootlet.  A  further  argument  he  found  in  the  fact  that  when  perforation 
occurs,  the  aperture  in  the  serous  coat  is  always  to  be  found  away  from  the 
centre  of  the  ulcer;  this  he  attributed  to  the  fact  that  the  apex  of  the 
vascular  cone  is  likewise  excentric,  being  always  directed  towards  whichever 
is  the  nearer  of  the  two  curvatures  of  the  stomach,  along  which  the  main 
arterial  trunks  run.  Panum  brought  experimental  support  to  VirchoVs 
hypothesis  by  injecting  globules  of  wax  into  the  branches  of  the  abdominal 
aorta  in  dogs.  He  found  that  when  they  made  their  way  into  the  arteries 
of  the  stomach  the  mucous  membrane  presented  ulcers  which  resembled  an 
early  stage  of  idiopathic  gastric  ulcer.  Dr  Pavy  and  others  since  have 
found  that  ligature  of  a  vein  tended  to  the  formation  of  a  thrombosis  and 
a  local  slough. 

In  its  early'  stage,  gastric  xilcer  is,  as  Virchow  poihted  out,  like  ulcers 
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which  may  occur  in  other  parts  of  tlie  aliiueutary  canal.  But  a  chronic, 
Avell-developed  ulcer  of  the  stomach  presents  characters  seen  nowhere  else, 
with  the  single  exception  of  the  first  part  of  the  duodenum— which  also  is 
exposed  to  the  gastric  juice.  The  frequent  contact  of  an  acid  secretion 
with  the  surface  of  an  ulcer  may  not  only  retard  its  cicatrisation,  but  also 
set  up  chronic  inflammation  in  its  edge  and  floor,  and  thus  give  it  special 
characters.  A  further  argument  in  favour  of  this  view  is  the  fact  that 
truncated  blood-vessels  are  often  exposed  in  the  floor  of  a  gastric  ulcer, 
whereas  in  all  other  parts  of  the  body  the  walls  of  arteries  show  a  remark- 
able power  of  resisting  ulceration. 

It  seems,  therefore,  probable  that  the  digestive  action  of  the  gastric 
juice  is  really  the  cause  of  the  distinctive  characters  of  the  completed  round 
ulcer  of  the  stomach,  which  may  therefore  be  rightly  called  "  peptic ;  "  but 
its  origin  is  still  doubtful. 

So  far,  although  bacterial  necrosis  has  been  often  observed,  its  rela- 
tion to  the  ulcer  remains  uncertain.  Dr  Martin  compares  gastric  ulcer 
to  the  perforating  duodenal  ulcer  of  guinea-pigs,  and  ascribes  the  com- 
parative rarity  of  ulcers  in  the  cardiac  region  to  the  abundant  secretion 
of  gastric  juice  in  that  part  of  the  stomach. 

"rhe  fact  that  the  great  majority  of  ulcers  occupy  the  lesser  curvature 
of  the  stomach,  or  its  close  neighbourhood,  may,  as  Gull  suggested,  be  in 
some  way  dependent  on  the  fact  that  this  part  is  more  fixed  than  the  rest  of 
the  organ. 

Sex. — All  writers  are  agreed  that  the  symptoms  of  gastric  ulcer  occur 
much  more  often  in  females  than.  in.  males ;  according  to  Brinton  and 
Wilson  Fox,  two  or  even  three  times  as  often. 

Of  100  cases  which,  recovered  (viz.  9-3  collected  from  our  clinical  records, 
and  7  others  added  from  notes  of  private  cases  to  make  up  the  100),  there 
were  67  in  women  and  33  ia  men. 

Of  171  cases  lately  observed  in  hospital  practice  by  Dr  Sidney  Martin, 
144  occurred  in  women  and  only  27  in  men. 

In  von  Ziemssen's  post-mortem  cases  the  proportion  Avas  35  to  15 ; 
but  in  101  fatal  cases  extracted  from  the  j^ost-mortem  records  of  Guy's 
Hospital  for  the  second  edition  of  this  work  (1888),  there  were  59  in  men 
and  only  42  in  women. 

Age. — ^It  is  commonly  believed  that  gastric  ulcer  is  a  disease  of 
young  women,  and  rare  in.  either  sex  before  puberty  or  after  forty.  This, 
however,  Avas  not  the  opinion  of  the  late  Dr  Brinton,  who  maintained  that 
it  occurred  at  all  ages,  from  sixteen  to  sixty  and  upwards.  The  following 
table,  drawn  up  from  the  clinical  and  the  post-i7iorte7n  records  of  Guy's 
Hospital  in  1888,  may  be  of  service  in  determining  this  point.  Ninety- 
three  of  the  cases  are  those  of  patients  who  left  the  hospital  more  or  less 
benefited ;  the  other  101  are  those  of  patients  who  died,  and  in  whom 
the  diagnosis  of  gastric  ulcer  was  verified  by  an  autopsy. 

Clinical  Cases.  Fatal  Cases. 


A  "c. 

Male. 

Female 

Totals. 

Male. 

Tenia 

e. 

Totals. 

Under  9 

.  0. 

+ 

0 

0  . 

2 

+ 

2 

4 

10  to  19  . 

.  2 

+ 

9 

11  . 

3 

+ 

4 

7 

23  „  29  . 

.  6 

+ 

24 

30  . 

.  7 

+ 

5 

12 

30  „  39  . 

.  9 

+ 

14 

23  . 

.  7 

+ 

8 

15 

40  „  49  . 

.  12 

+ 

10 

22  . 

.  15 

+ 

7 

22 

50  „  59 

.  4 

+ 

3 

7  . 

.  15 

+ 

15 

30 

60  „  66  . 

0  . 

9 

0 

9 

70  and  72  . 

0  . 

1 

+ 

1 

2 

33 

+ 

60 

93  . 

.  59 

+ 

■12 
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prev^vtaf  bS  tt^?'^  ''''  that  the 

pi  evcilent  belief  that  gastnc  ulcer  is  a  disease  of  younir  women  must  have 

influenced  the  diagnosis  during  life.    Of  the  writer's  own^s  Z  sltht 
majonty  have  been  in  men.    He  once  saw  it  in  a  patient  of  seventy-  Lht 
who  recovered  after  suffering  from  h^matemesis  and  other  symptoms  r et  : 
able  only  to  gastnc  ulcer,  and  lived  for  eight  years  afterwards.^ 
..nf  7l!        r     '  published  by  Dr  show  that  in  Balti- 

wel   a    or'-'   n""p".  f/""''^^  ''''''  caseAolds  anatomically  . 

well  as  clinically.  Probably  women  are  more  able  to  lie  up  and  submit 
to  necessary  treatment  than  men,  and  therefore  have  a  kss  frequently 
fatal  result     See  Dr  Saundby's  remarks  ('  Brit.  Med.  Journ.,'  1900,  yol  ii 

In  Dr  Martin's  I7l  cases,  70  out  of  lU  in  women  occuiTed  between 
twenty  and  thirty,  and  102  between  twenty  and  forty ;  whereas  in  men 
the  most  cases  (10  out  of  27)  occurred  between  forty  and  fifty.  A  similar 
difference  m  distribution  as  to  age  between  the  two  sexes  appears  in  the 
table  above  given. 

There  is  one  class  of  cases  remarkably  frequent  in  girls  at  or  soon 
atter  the  age  of  puberty,  namely,  those  cases  in  which  the  ulcer  remains 
latent  until  fatal  perforation  occurs.  Dr  Buzzard  has  recorded  an  in- 
stance of  this  kind  in  a  girl  nine  years  old.  But  it  would  be  a  mistake  to 
suppose  that  the  risk  of  perforation  is  limited  to  such  cases,  and  ulcers- 
recognised  by  the  characteristic  symptoms  of  the  disease— destroy  the 
patient's  life  in  this  way  at  all  ages  and  in  both  sexes. 

It  is  impossible  not  to  question  whether  the  different  events  of  gastric 
ulceration  do  not  point  to  an  essential  pathological  difference.  The  con- 
trast is  a  striking  one  between  the  acute,  hsemorrhagic,  single  ulcer  perforat- 
ing rapidly  and  apparently  with  little  check  from  treatment,  and  the 
chronic,  shallow,  extensive  and  often  multiple  ulceration,  which  lasts  for 
months  and  years  with  much  distress  but  little  danger,  marked  by  aching 
pain  and  sickness,  but  by  only  slight  and  occasional  haemorrhage  ;,  which 
apparently  heals,  and  then  relapses,  and  seldom  or  never  kills. 

Nevertheless  it  appears  probable  that  these  are  only  extreme  examples 
which  are  connected  by  a  continuous  chain  of  cases  marked  with  more  or 
less  severity.  Until  we  know  more  of  the  true  origin  of  gastric  ulcers,  it 
seems  best  not  to  attempt  to  distinguish  more  curiously  than  does  nature. 

What  is  also  worthy  of  note  is  the  exact  likeness  of  duodenal  to  gastric 
ulcer,  and  the  absence  of  any  similar  lesion  in  the  rest  of  the  alimentary 
canal,  with  almost  complete  absence  of  enteric,  tuberculous,  and  dysen- 
teric ulceration  in  the  stomach. 

SymjJtoms. — The  most  significant,  and  generally  the  earliest  symptom 
of  gastric  ulcer  is  paw?.  This  may  be  of  every  degree  of  intensity,  from 
a  mere  feeling  of  weight  or  tightness  in  the  epigastrium,  up  to  the  most 
severe  sensations  of  burning  or  gnawing  or  boring,  attended  with  sicken- 
ing depression.  According  to  Brinton,  it  is  rarely  or  never  described  as 
stabbing  or  cutting.  In  the  great  majority  of  cases  it  comes  on  from  two 
to  ten  minutes  after  taking  food,  continues  an  hour  or  two,  and  subsides 
when  digestion  is  accomplished.  If  vomiting  occurs,  this  almost  always 
brings  relief.  Sometimes  the  pain  does  not  begin  until  half  an  hour  after 
a  meal.  It  is  increased  by  indigestible  or  hot  food,  and  particularly  by  tea. 
In  very  rare  cases  it  comes  on  when  the  stomach  is  empty,  and  is  relieved 
by  food  or  hot  water. 

The  pain  of  gastric  ulcer  is  not  always  intermittent.    It  may  be  con- 
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tinuous,  lasting  for  days  or  weeks  together.    These  are  generally  cases  in 
which  the  ulcer  is  of  long  standing..  _ 

The  seat  of  the  pain  is  most  frequently  the  epigastrium,  a  little  below 
the  ensiform  cartilage ;  but  sometimes  it  is  felt  behind  the  cartilage,  and 
sometimes  two  or  three  inches  lower  down.  Occasionally  it  i«  «;^tside  the 
median  line,  in  one  or  other  hypochondriac  region;  but  is  still  limited  to 
a  small  area,  rarely  more  than  two  inches  in  diameter,  and  sometimes  less 

than  half  that  size.  ■■  .  •  • 

Scarcely  less  important  than  the  pain  already  described  is  a  pam  m 
the  back  'to  which  Cruveilhier  first  drew  attention  as  a  symptom  ot 
gastric  ulcer.  This  is  of  a  gnawing  character,  and  is  generally  referred 
to  a  single  spot  between  the  eighth  or  . ninth  dorsal  vertebra  and  the  first 

or  second  lumbar.  .     •     vir  j- 

Brinton  believed  that  variations  in  the  seat  of  the  pam  m  difterent 
cases  could  be  traced  to  differences  in  the  position  of  the  ulcer.  He 
collected  some  twenty-five  cases  in  Avhich,  the  pain  having  been  referred 
to  one  or  other  hypochondrium,  the  ulcer  was  aftenvards  found  to  occupy 
the  corresponding  part  of  the  stomach.  He  also  ascertained  that  m  some 
cases  the  position  which  the  patient  chose  to  obtain  the  greatest  ease  from 
pain  was  a  guide  to  the  seat  of  the  ulcer,  the  prone  position  indicating  that 
this  was  on  the  posterior,  and  the  supine  that  it  was  on  the  anterior  wall 
of  the  stomach  ;  whereas  when  the  patient  found  relief  by  lying  on  the 
right  side,  the  ulcer  was  at  the  cardiac  end,  and  when  on  the  left  side  it 
was  at  the  pylorus.  In  most  cases,  wdiat ever  the  seat  of  the  ulcer,  the  re- 
cumbent posture  gave  ease. 

Pressure  on  the  spot  to  which  the  pain  is  referred  almost  always 
aggravates  it,  and  in  many  cases  there  is  extreme  tenderness,  so  that  contact 
with  the  clothes,  or  the  gentlest  touch  of  the  physician's  hand,  cannot  be 
endured.  Sometimes  pressure  on  the  epigastrium  increases  the  pain  m  the 
back;  but  a  very  few  instances  have  been  recorded  in  which  pressure  has 
given  relief  to  the  pain. 

The  second  symptom  of  gastric  ulcer  is  vomiting.  In  the  most 
marked  cases  this  does  not  occur  for  some  weeks  after  the  patient  has 
begun  to  suffer.  It  takes  place  when  the  paroxysm  of  pain  induced  by  food 
has  reached  a  certain  height ;  there  is  seldom  violent  retching,  and  as  soon 
as  the  stomach  is  emptied  the  patient  is  free  from  discomfort.  It  is  only 
in  rare  cases  that  sickness  occurs  independently  of  food. 

The  third  symptom  is  hcematemesis — it  was  present  in  four  fifths  ^of 
Lebert's  252  cases  observed  at  Breslau,  and  in  144  of  Dr  Martin's  171. 
Whenever  the  presence  of  gastric  ulcer  is  suspected,  the  vomit  should  be 
carefully  and  repeatedly  examined  for  the  presence  of  blood. 

Specimens  of  vomit  selected  for  examination  should  contain  as  little  as 
possible  of  food.  If  this  precaution  be  taken,  a  liquid  which  had  seemed 
clear  will  often  throw  down  a  sediment  containing  blood-corpuscles. 

In  other  cases  the  amount  of  blood  effused  into  the  stomach  is  larger. 
Being  altered  by  the  gastric  juice,  it  gives  to  the  vomited  matters  a  brown 
colour,  like  "  coffee-grounds,"  due  to  the  presence  of  acid  ha^matin.* 

It  must  not  be  supposed  that  traces  of  blood  in  the  vomited  matters, 
or  even  the  occun-ence  of  obvious  haematemesis,  is  a  proof  that  an  arteiy 


*  The  administration  of  a  preparation  of  iron  may  give  a  blackish  colour  to  the  contents 
of  the  stomach,  if  tlie  patient  should  about  the  same  time  take  tea  (Brinton). 
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has  been  exposed  in,  the  floor  of  the  ulcer;  the  blood  often  comes  from  the 
mmute  vessels  which  supply  its  surface.  • 

The  appearance  of  altered  blood  in  the  stools  in  the  form  of  melaena  is 
no  less  important  a  diagnostic  sign  than  hjematemesis  itself  (cf.  p  338) 

Other  symptoms  of  gastric  ulcer  are  less  characteristic : -as  flatulence 
pyrosis,  and  constipation.    The  appetite  is  generally  defective,  but  in  some 
cases  excessive  and  ravenous,  particularly  when  there  is  habitual  vomiting  of 
a  1  that  IS  taken ;  but  although  there  is  great  desire  for  food,  the  patient  is 
atraid  to  eat  because  of  the  pain  which  follows  every  meal. 

In  young  women  amenorrhoea  is  frequent.  Brinton  observed  that  when 
pam  IS  worse  with  each  period  (a  frequent  occurrence),  this  usually  occurs 
before  rather  than  during  the  flow.  In  older  women  menstruation  often 
goes  on  regularly,  although  they  may  sufter  from  gastric  ulcer  for  several 
years ;  but  if  there  should  be  anaemia  from  profuse  h^matemesis  the  cata- 
menia  may  be  suppressed  for  a  time. 

_  In  long-standing  cases  there  is  often  extreme  wasting ;  lines  are  worn 
m  the  patient's  face  by  the  constant  pain  and  the  deprivation  of  food ;  and 
so  peculiar  is  the  physiognomy,  that  Brinton  was  often  able  to  recognise 
the  disease  at  a  glance  in  a  crowded  out-patient  room. 

When  a  gastro-cutaneous  fistula  has  developed  itself  the  patient  usually 
ceases  to  vomit.  Food  is  apt  to  escape  from  the  orifice,  so  that  the  patient 
has  to  wear  a  plug  of  lint  or  gutta-percha  unless  the  mucous  membrane  pro- 
trudes, and  forms  a  kind  of  natural  valve.  The  general  health,  however, 
often  improves. 

Diagnosis. — The  characteristic  symptoms  of  gastric  ulcer,  then,  are  the 
occurrence,  soon  after  the  ingestion  of  food,  of  a  pain  peculiar  in  kind  and 
seat,  which  is  relieved  by  vomiting,  or  subsides  when  digestion  is  completed, 
and  the  presence  of  blood  in  vomited  matters  or  as  meltena  in  the  faeces. 

When  these  symptoms  are  present  in  a  person  under  forty  years  of  age, 
the  recognition  of  gastric  ulcer  is  not  difficult ;  but  often  they  are  absent'or 
obscured,  and  in  older  persons  may  sometimes  be  due  to  cancerous  ulcer  of 
the  stomach,  or  even  to  cirrhosis  of  the  liver.  In  young  women  the  sym- 
ptoms of  gastric  ulcer  are  often  simulated  by  anaemia  from  other  causes,  and 
by  phthisis. 

The  gastric  juice  obtained  from  the  stomach  in  cases  of  simple  ulcer  is 
stated  by  Ewald,  Reigel,  and  other  observers  to  be  constantly,  or  almost 
constantly,  more  acid  than  in  health.  The  chemical  diagnosis  which  be- 
tween ulcer  and  cancer  of  the  stomach  rests  on  this  basis  will  be  men- 
tioned under  the  latter  head  (p.  363). 

Gastric  ulcer  has  been  mistaken  for  chronic  poisoning.  The  symptoms 
of  the  fatal  illness  of  the  Duchess  of  Orleans  in  1670  were  commonly  attri- 
buted to  foul  play,  until  Litti'e  in  a  masterly  clinical  and  historical  commen- 
tary on  the  case  showed  conclusively  that  she  died  from  perforation  of  a 
gastric  ulcer. 

Gastric  ulcer  is  not  infrequently  altogether  latent  until  it  erodes  a  lai-ge 
artery  or  perforates  into  the  cavity  of  the  peritoneum.  When  a  patient  in 
apparent  health  is  suddenly  attacked  with  an  illness  which  proves  fatal  in  a 
few  hours,  an  ulcer  may  be  found  which  presents  no  sign  of  inflammatory 
reaction  in  its  walls  ;  and  there  appears  no  reason  why  all  the  coats  of  the 
stomach  should  not  be  destroyed  in  a  few  days.  But  often  when  perforation 
occurs  in  persons  apparently  in  good  health,  the  ulcer  is  found  with  smooth 
rounded  edges,  and  must  have  existed  for  some  time.    Moreover  it  not  in- 
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frequently  happens  that  an  ulcer  is  found  accidentally  in  the  stomach  of  a 
person  who  has  had  no  gastric  symptoms,  and  has  died  of  some  other 

More  often  ulcer  of  the  stomach  is  overlooked,  because  the  symptoms  of 
gastric  disorder  have  been  so  slight  that  the  case  has  been  regarded  as  one 
of  mere  dyspepsia.  The  absence  of  vomiting  is  particularly  apt  to  lea,d  to 
this  mistake.  Brinton  mentions  one  case  in  which  there  was  no  vomiting 
for  four  years  during  which  an  ulcer  remained  active;  and  he  speaks  of 
other  cases  in  which  it  was  represented  by  slight  nausea  only,  or  was  limited 
to  a  single  attack,  or  occurred  only  at  the  very  close  of  the  disease.  Na 
absolute  rule  can  be  laid  down  for  the  diagnosis  of  gastric  ulcer  in  cases  of 
this  kind. 

jEvents. — A  gasti-ic  ulcer  may  have  several  different  terminations.  Cica- 
trisation sometimes  occurs,  and  the  patient  regains  his  former  state  of 
health.  Several  years  ago  the  state  of  the  stomach  was  noted  Avith  great 
care  in  a  large  number  of  autopsies  at  Prague,  and  both  cicatrices  and  un- 
healed ulcers  were  found  very  frequently,  in  the  proportion  of  147  of  the 
former  to  156  of  the  latter.  Scars  in  the  stomach  have  sometimes  been  dis- 
covered in  the  post-morteni  theatre  at  Guy's  Hospital,  but  far  more  rarelv 
than  at  Prague. 

Few  would  endorse  Cruveilhier's  statement  that  "  simple  ulcer  of  the- 
stomach  tends  essentially  to  a  cure ; "  but  many  cases  are  on  record  of  sym- 
ptoms followed  by  spontaneous  cicatrisation.  One  is  that  of  the  anatomist 
Beclard,  who  suffered  from  pain  in  the  stomach  and  vomiting,  from  which 
he  gi-adually  recovered;  when  he  died,  many  years  afterwards,  the  scar  of 
an  ulcer  was  found  in  the  lesser  curvature  of  the  stomach. 

The  healing  of  a  gastric  ulcer  is  not  infrequently  only  partial.  Cica- 
trisation may  take  place  on  one  side,  while  in  the  opposite  direction  it  goes- 
on  spreading.  The  stomach  may  acquire  an  "  hour-glass  contraction,"  or 
the  pylorus  may  become  narrowed,  so  that  symptoms  of  obstruction  may 
arise,  in  addition  to  those  of  the  ulcer ;  or  the  sore  may  heal  for  a  time  and 
afterwards  again  break  out.  Probably  this  is  one  cause  of  the  remark- 
able fact  that  there  may  be  a  complete  intermission  of  all  the  symptoms  of 
gastric  ulcer  for  many  months,  after  which  they  return.  In  other  cases, 
however,  an  apparent  intermission  is  really  due  to  the  fact  that,  after  the- 
first  ulcer  has  finally  healed,  a  fresh  one  develops.  Lastly,  it  appears  pro- 
bable that  the  inclusion  of  nervous  filaments  in  a  cicatrix  is  sometimes  the- 
cause  of  the  continuance  of  pain  after  the  subsidence  of  the  other  symptoms, 
indeed  after  the  cure  of  the  disease. 

The  duration  of  this  disease  is  often  exceedingly  protracted.  Cases 
have  been  recorded  in  which  symptoms  were  present  uninterruptedly  for 
twenty  or  thirty  years. 

The  proportion  of  cases  of  gastric  ulcer  which  recover  under  suitable 
treatment  is  certainly  large ;  but  in  100  cases  in  our  wards  fourteen  deaths 
occurred  while  in  the  hospital. 

There  are  several  different  ways  in  which  gastric  ulcer  may  prove  fatal. 
Sometimes  the  patient  dies  by  gradual  exhaustion.  This,  however,  seems 
to  be  rare ;  it  is  recorded  only  three  times  at  Guy's  Hospital  out  of  thirty- 
four  cases  in  which  the  immediate  cause  of  death  is  noted.  Still,  Brinton 
saw  three  or  four  cases  of  this  kind  within  a  few  months. 

In  eleven  of  our  thirty-four  cases  death  was  traceable  directly  to  hoemor- 
Irhage,  and  in  seventeen  to  perforation.    Other  results  of  gastric  ulcer  are 
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much  more  rare.  In  some  cases  the  destruction  of  the  gastric  coats  is 
iollowed,  not  by  general  peritonitis,  but  by  a  circumscribed  abscess,  which 
generally  occupies  the  left  hypochondrium,  and  less  frequently  the  ri-ht 
This  subphrenic  abscess  may  in  its  turn  perforate  the  diaphragm  and^'set 
up  fatal  pleurisy.  In  other  cases,  after  perforation,  an  abscess  is  formed  in 
the  posterior  mediastinum.  Still  more  rarely,  the  ulcer  sets  up  pylephle- 
bitis and  abscesses  in  the  liver. 

It  IS  an  interesting  question  whether  cancer  ever  develops  itself  secon- 
darily in  the  floor  or  edge  of  a  simple  ulcer  of  the  stomach.  Trousseau 
speaks  of  the  two  diseases  as  antagonistic,  but  Brinton  is  disposed  to  think 
that  the  one  may  pass  into  the  other.  We  have  had  at  Guy's  Hospital  more 
than  one  case  in  which  the  stomach  presented  part  of  what  was  apparently 
a  simple  ulcer,  of  which  the  remainder  had  been  replaced  by  a  malignant 
growth.  If  this  view  is  correct,  the  occurrence  is  probably  more  frequent 
than  might  appear  from  the  absence  of  direct  observations  of  it;  for  in 
many  cases  the  extensive  development  of  cancer  would  doubtless  obliterate 
all  traces  of  the  previous  ulcer. 

Dr  L.  E.  Shaw  reports  that,  of  fifty  autopsies,  in  six  there  was  found  a 
cicatrix  surrounded  by  or  near  the  cancer  which  was  believed  to  be  of  older 
date  than  the  latter,  but  on  comparing  the  clinical  histories  of  these  cases 
no  confirmation  of  the  previous  existence  of  a  simple  ulcer  could  be  found. 

Treatment. — In  cases  of  ulcer  of  the  stomach  our  first  object  is  to  re- 
lieve the  pain,  vomiting,  and  hasmatemesis ;  our  second  is  to  promote  the 
healing  of  the  ulcer.  Bismuth,  or  the  kino  powder  with  opium,  is  often 
effectual  in  arresting  haemorrhage  from  the  stomach.  Brinton  expressed  a 
strong  opinion  against  the  use  of  the  oxide  or  nitrate  of  silver  in  this  dis- 
ease; but  although,  it  is  no  doubt  impossible  that  these  medicines  can  act 
upon  the  surface  of  the  ulcer  as  lunar  caustic  does  upon  a  sore  to  which  it 
is  directly  applied,  it  is  certain  that  they  sometimes  give  relief  to  the  pain. 
Opium,  beyond  its  influence  in  relieving  pain  and  sickness,  seems  to  have  a 
favourable  influence  on  the  ulcer,  as  it  certainly  has  in  cases  of  chronic  ulcer 
of  the  leg. 

The  use  of  purgatives  requires  much  caution  in  cases  of  ulcer  of  the 
stomach,  and  there  is  no  doubt  that  they  should  as  far  as  possible  be 
avoided.  But  Brinton  more  than  once  noticed  a  definite  and  repeated  coin- 
cidence between  the  occurrence  of  a  paroxysm  of  pain  and  vomiting  and  an 
accumulation  of  faeces  in  the  colon ;  and  for  such  cases  he  recommends  the 
use  of  castor-oil.  Of  the  fact  there  is  no  doubt,  but  jDrobably  enemata  are 
a  safer  treatment. 

A  blister  often  relieves  the  symptoms  of  gastric  ulcer,  and  one  applied 
to  the  back  has  been  found  to  relieve  the  pain  in  that  region.  Brinton  dis- 
approved of  the  use  of  leeches,  but  Wilson  Fox  believed  that  the  application 
of  two  or  three  sometimes  gives  marked  relief. 

If  the  cicatrisation  of  gastric  ulcers  is  prevented  by  the  action  of  the 
gastric  juice,  the  rational  treatment  is  evidently  to  keep  the  stomach  empty 
for  a  time,  supporting  the  patient  by  enemata  or  nutrient  suppositories. 
In  cases  of  obstruction  of  the  oesophagus  life  may  be  maintained  in  this 
way  for  at  least  two  or  three  weeks,  a  period  which  is  probably  long  enough 
to  enable  a  gastric  ulcer  to  take  on  a  healing  action,  even  if  it  is  not  suffi- 
cient for  its  complete  cicatrisation.  Whenever  the  diagnosis  is  clear,  and 
the  patient  can  be  induced  to  submit  to  this  method  of  treatment,  it  would 
be  reasonable  to  carry  it  out  for  a  certain  period  at  once.    However  slight 


C4ASTRIC  ULCER 


351 


the  symptoms  may  be,  one  never  can  tell  how  near  the  peritoneum  or  some 
large  artery  may  be  to  the  floor  of  the  ulcer ;  and  eveiy  week's  delay  will 
add  something  to  its  size. 

Moreover,  in  other  cases,  the  very  urgency  of  the  symptoms  affords  an 
argmuent  for  giving  complete  rest  to  the  stomach,  and  feeding  the  patient 
by  nutritive  injections.  Vomiting  often  resists  the  action  of  every  reputed 
remedy.  It  is  also  a  most  dangerous  symptom  of  gastric  ulcer,  on  account 
of  the  risk  of  perforation  from  rupture  of  the  protective  adhesions.  Cer- 
tainly, therefore,  no  food  should  be  swallowed  while  obstinate  vomiting 
<;ontinues. 

In  the  well-known  case  of  Dr  William  Hunter,  before  quoted  (p.  336), 
vomiting  that  had  been  uncontrollable  was  checked  by  the  limitation  of  the 
food  to  milk,  given  a  spoonful  at  a  time.  A  similar  plan  was  suggested  by 
Cruveilhier,  for  cases  of  gastric  ulcer.  Sometimes  the  milk  is  better  borne 
when  it  has  previously  been  boiled,  or  when  it  is  mixed  with  lime-water  or 
peptonised.  In  some  cases  a  little  cream,  mixed  with  thin  arrowroot,  is 
better  than  anything  else.  As  convalescence  advances,  ground  rice  may  be 
substituted  for  the  arrowroot,  and  afterwards  biscuit  powder.  Sugar  was 
specially  objected  to  by  Cruveilhier,  and  subsequent  writers  have  endorsed 
his  opinion ;  it  seems  to  produce  flatulence. 

Some  persons  are  unable  to  digest  milk,  and  even  peptonised  milk. 
Animal  broths  must  then  be  given  in  its  place ;  but  many  patients  suppose 
themselves  to  have  digestive  idiosyncrasies  who  are  afterwards  found  to  do 
just  as  well  as  others  upon  the  most  rigidly  restricted  diet. 

During  convalescence  from,  ulcer  of  stomach,  the  most  extreme  care 
should  be  exercised  as  the  patient  gradually  extends  his  range  of  diet.  The 
quantity  of  food  taken  at  one  time  must  be  such,  as  will  not  distend  the 
stomach;  all  hot  food  or  drink  must  be  avoided,  and  alcoholic  stimulants 
are  best  forbidden. 

Scarcely  less  important  than  rigid  diet  in  the  treatment  of  gastric  ulcer 
is  strict  confinement  to  bed.  Among  drugs  bismuth,  opium,  mor^jhia,  and 
hydrocyanic  acid  are  the  best  adjuvants.  In  addition  to  these  drugs,  Dr 
Frazer,  of  Edinburgh,  has  recommended  bichromate  of  potash,  ('  Lancet,' 
April,  1894).  Nux  vomica  and  rhubarb  are  valuable  when  the  more  severe 
symptoms  have  passed  off,  and  a  course  of  steel  with  aloes  and  myrrh,  is 
useful  in  completing  the  cure. 

It  must  not  be  forgotten  that  pressure  upon  the  epigastrium  may  do 
harm.  A  woman  should  not  be  allowed  to  wear  her  stays,  nor  a  shoemaker 
to  use  his.  last.  Care  must  be  taken,  in  manipulating  the  abdomen,  to  use 
only  very  gentle  pressure ;  and  all  violent  exercise  and  sudden  efforts  must 
be  carefully  avoided. 

Lastly,  it  is  possible  that  a  healed  or  nearly  healed  ulcer  may  relapse. 
Convalescence  must  therefore  be  slow,  and  extreme  care  in  diet  should  be 
persisted  in  for  several  months  after  subsidence. of  symptoms. 

In  cases  of  perforation  of  a  gastric  ulcer,  the  only  formerly  ^Dossible 
treatment  was  by  starvation  and  opium.  This  was  merely  jjalliative  in 
object,  although,  as  in  similar  cases  of  peritonitis  following  perforation  in 
the  course  of  enteric  fever  or  typhlitis,  the  result  was  occasionally  and 
beyond  expectation  successful. 

With  the  justly  increased  boldness  of  modern  surgery,  it  is  now  our  duty 
in  cases  of  acirte  peritonitis  from  perforation  of  a  gastric  ijlcer,  as  in  cases 
of  a  similar  catastrophe  in  the  course  of  typhlitis,  gall-stone,  or  even  typhoid 
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ulceration,  to  consider  the  operation  of  abdominal  section,  washing  out  the 
serous  cavity,  and  closing  the  ulcer.    Theoretically  this  is  the  only  rational 
and  effectual  treatment ;  but  practically,  as  in  other  abdominal  diseases, 
the  diagnosis  is  in  many  cases  much  more  obscure  and  the  practice  in  most 
cases  much  more  difficult  than  one  would  suppose.    A  patient  seen  for  the 
first  time  in  a  condition  of  collapse  with  abdominal  pain  and  tympanites, 
often  accompanied  by  vomiting  and  constipation,  may  be  suffering  from  per- 
foration of  the  stomach,  the  intestine,  or  the  gall-bladder,  from  rupture  of 
an  extra-uterine  pregnancy,  from  intestinal  obstraction,  or  from  acute  peri- 
tonitis having  its  origin  in  the  pelvic  organs  or  in  some  other  source  of 
infection.    In  the  absence  of  a  trustworthy  histoiy,  or  still  worse  with  in- 
accurate and  misleading  history,  it  is  sometimes  impossible  to  decide  be- 
tween the  possible  causes  of  peritonitis,  including  even  such  traimiatic  causes 
as  the  unskilful  performance  of  an  operation  to  bring  about  abortion.  If 
we  decide  (as  is  in  most  cases  the  less  dangerous  alternative)  to  operate,  the 
state  of  the  patient  is  often  such  that  to  do  so  with  any  chance  of  success  we 
must  revive  the  pulse  by  subcutaneous  injections  of  brandy,  ether,  or  strych- 
nia, and  restore  the  temperature  by  hot-water  bottles  and  bandages.  Even 
if  our  knowledge  or  information  about  the  symptoms  enables  us  to  decide 
with  some  confidence  on  gastric  perfoi-ation,  and  if  the  patient's  condition 
allows  of  immediate  operation,  the  difficulty  of  finding  the  ulcer  is  often 
great,  particularly  with  artificial  light.    In  the  last  case  in  which  the  writer 
advised  opei'ation,  on  introducing  a  single  finger  into  the  incision,  he  felt 
the  ulcer  at  once  in  the  front  wall  of  the  stomach  near  the  lesser  curvatm'e  : 
but  when  it  is  situated  in  the  posterior  wall  or  in  the  cardiac  pouch,  the 
search  for  it  is  often  most  difficult  and  tedious. 

Nevertheless  numerous  successful  operations  have  been  performed,  and 
although  the  unsuccessful  ones  are  i^robably  more  numerous,  there  is  no 
doubt  that  when  the  stomach  was  not  full  of  food  at  the  time  of  rupture, 
when  the  surgeon  is  called  on  to  operate  within  twelve  hom"s,  and  when  the 
patient's  condition  is  favourable,  not  only  is  this  treatment  justified,  but  it 
is  the  only  one  that  can  be  justified ;  for  it  affords  a  reasonable  hope  of 
saving  life — and  at  the  same  time  removing  a  painful  and  sometimes  dan- 
gerous disease. 

When  perforation  has  taken  place  several  days  and  the  patient  is  still 
alive,  the  case  is  probably  one  of  subphrenic  abscess,  and  the  best  treatment 
will  probably  be  to  feed  the  patient  by  the  rectum,  to  relieve  pain  by  opium, 
and  when  the  condition  allows  it,  to  open  and  drain  the  cavity  which  has 
been  formed  by  adhesions ;  and  finally,  to  excise  and  sew  up  the  ulcer  at 
leisure. 

Operation  for  the  cm-e  of  an  miperforated  gastric  ulcer  has  been  advo- 
cated and  performed ;  but  the  prospects  of  recoveiy  by  medical  treatment 
are  too  good  for  the  still  formidable  operation  of  laparotomy  to  be  justified, 
at  least  in  the  majority  of  cases. 

Duodenal  ulcer. — ^^''hen  an  ulcer  is  seated  in  the  first  part  of  the 
duodenum,  the  pain  is  said  to  come  on  between  half  an  hour  and  two  or 
three  hours  after  meals,  or  even  later  still  ;  vomiting  is  not  very  common, 
but  (according  to  Krause,  who  has  published  a  monograph  on  this  disease) 
haemorrhage  has  occurred  in  one  third  of  all  recorded  cases.  Krause  col- 
lected fifty-eight  cases  of  duodenal  ulcer  in  men  and  only  six  in  women— a 
curious  reversal  of  what  is  generally  believed  to  be  the  nile  for  gastric 
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ulcer.  Perry  and  Shaw  found  48  cases  in  men  to  16  in  women  (besides  five 
cases  of  ulcer  after  burns,  which  is  also  more  common  in  males).  The 
pathology,  anatomy,  and  effects  of  gastric  and  duodenal  ulcer  are  so  nearly 
identical  that,  clinically,  they  may  be  considered  as  one  and  the  same. 
The  dangers  also  are  the  same,  haemorrhage  and  perforation. 

Several  cases  are  recorded  in  the  '  Pathological  Transactions,'  the  ear- 
liest by  Murchison  (1857,  vol.  ix,  p.  197),  who  refers  to  Dr  Budd's  account 
of  the  lesion  in  his  work  on  '  Diseases  of  the  Stomach ; '  others,  by  Dr  Nor- 
man Moore  and  Dr  F.  C.  Tvirner  in  1880,  1882,  and  188i.  The  best  account 
of  this  disease  and  of  other  affections  of  the  duodenum  will  be  found  in  an 
article  by  Drs  Perry  and  Shaw  in  the  '  Guy's  Hosp.  Kep.'  for  1893.  The 
following  case,  imder  the  writer's  care  in  1893,  proved  fatal  by  perforation. 

A  man  of  thirty-three,  previously  healthy,  began  a  fortnight  before  his  death  to  sufEer 
from  pains  in  the  chest  and  abdomen,  and  vomited  on  three  occasions.  On  the  fifth  day  of 
his  illness  (November,  1893)  he  was  suddenly  seized  with  severe  abdominal  pain  and  con- 
tinued vomiting.  When  first  seen  there  was  tympanitis,  constipation,  and  all  the  symptoms 
of  acute  peritonitis.  After  consultation  with  a  surgeon  an  exploratory  operation  was 
thought  unjustified.  He  was  relieved  by  opium,  and  was  fed  by  the  rectum  till  he  died,  a 
week  after  being  seen. 

After  death  circumscribed  suppurative  peritonitis  was  found  shut  off  by  adhesions 
between  the  liver  above,  the  stomach  and  duodenum  beliind,  and  the  transverse  colon 
below ;  it  communicated  with  the  duodenum  close  to  the  pylorus  by  a  round  punched-out 
ulcer.  There  was  a  second  shallow  and  apparently  healing  ulcer  close  up.  An  abscess  had 
formed,  distinct  from  the  larger  cavity  above  described. 

Ulceration  of  the  duodenum  in  patients  dying  from  the  effects  of  burns 
was  first  noticed  by  Curling  (1842).  Wilts  found  it  to  be  an  occasional, 
almost  a  rare  event,  and  Perry  and  Shaw  recorded  only  five  cases  out  of  149 
autopsies ;  but  Holmes  found  it  in  15  out  of  125.  The  pathogenesis  is 
uncertain. 

CajsCer  of  the  Stomach. — This  disease  is  not  only  fatal  but  frequent, 
and  there  is  reason  to  fear  is  becoming  more  so.  Of  all  forms  of  cancer  in 
men,  that  of  the  stomach  is  probably  the  most  common,  more  so  than 
cancer  of  the  rectum ;  and  of  all  forms  of  cancer  in  women,  that  of  the 
stomach  is  probably  also  the  most  common,  more  so  than  cancer  of  the 
uterus  or  of  the  breast.  At  Guy's  Hospital  there  were  79  cases  of  cancer  of 
the  stomach  in  5990  autopsies,  or  more  than  1'3  per  cent.  Brinton  believed 
it  to  be  less  common  than  gastric  ulcer ;  but  the  records  at  Guy's  Hospital 
during  twenty  years  show  that  there  were  rather  more  than  twice  as  many 
fatal  cases  of  cancer  as  of  ulcer  of  the  stomach. 

Anatomy. — Three  local  varieties  of  this  disease  have  been  described,  as 
it  affects  the  cardiac  orifice,  the  body  of  the  stomach,  or  the  pylorus. 

As  regards  the  first  of  these,  Dr  Fagge  believed  that  most  of  the  cases 
recorded  as  examples  of  cancer  affecting  the  cardia  were  really  cancer  of 
the  end  of  the  oesophagus,  extending  into  the  adjacent  'paxt  of  the  stomach. 
The  '  Pathological  Transactions  '  seem  not  to  contain  a  single  example  of 
cancer  beginning  in  the  stomach  at  its  oesophageal  end ;  nor  does  the 
museum  of  Guy's  Hospital  show  any  specimen  in  which  the  lower  end  of 
the  oesophagus  is  not  also  affected.  This  conclusion  is,  however,  disputed 
by  Perry  and  Shaw  (Guy's  Hosp.  Eep.,'  1891,  vol.  xlviii,  p.  146),  who 
justly  remark  that  a  spheroidal  celled  cancer  is  far  more  likely  to  have 
begun  in  the  stomach  than  in  the  oesophagus  (supra,  p.  309). 
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Cancel-  of  the  body  of  the  stomach  and  cancer  of  the  pylorus  have 
each  distinguishing  characters.  The  latter  is  the  more  uniform  and  more 
frequent  affection  of  the  two.  Of  fifty  cases  at  Guy's  Hospital,  collected 
by  Dr  Shaw  in  1889,  thirty-six  occupied  the  pylorus,  three  the  cardia, 
and  eleven  the  body  of  the  stomach,  both  orifices  being  free. 

As  Wilks  and  Moxon  state  :  If  a  line  be  drawn  from  an  inch  to  the  left  of 
the  oesophagus  to  a  point  on  the  lower  border  of  the  stomach  four  inches 
from  the  pylorus,  the  part  to  the  left  of  this  line  will  be  found  veiy  rarely 
to  suffer  from  cancer. 

The  pylorus,  when  affected  with  cancer,  becomes  greatly  thickened,  so 
that  it  forms  a  rounded  swelling,  often  somewhat  lobulated,  which  is  almost 
always  sharply  defined  towards  the  duodenum,  while  it  passes  gradually  into 
the  wall  of  the  stomach,  or  extends  for  some  distance  along  its  lesser  curva- 
ture. The  disease  generally  involves  the  whole  circumference  of  the  orifice, 
which  is  consequently  much  narrowed.  It  grasps  the  finger  tightly,  or  may 
be  too  narrow  to  admit  it ;  but  cases  are  very  rare  in  which  a  large  catheter 
cannot  be  passed  into  the  duodenum.  The  mucous  surface  may  either  be 
smooth  or  present  nodular  excrescences,  and  sometimes  distinct  villous 
growths.  Most  frequently  it  is  more  or  less  ex-tensively  ulcerated,  and  some- 
times greatly  thickened. 

On  longitudinal  section,  the  several  coats  of  the  stomach  are  still  plainly 
to  be  recognised.  The  thickest  part  of  the  mass  corresponds  with  the  sub- 
mucous connective  tissue,  and  generally  makes  up  tw^o  thirds  of  the  whole. 
Next  comes  the  muscular  layer,  which  is  likewise  thickened,  and  presents 
pinkish-grey  translucent  lines,  alternating  with  opaque  bands  of  cancerous 
tissue.  The  subserous  tissue  is  also  thickened,  though  to  a  less  extent,  and 
is  generally  infiltrated  with  the  new  growth.  The  peritoneal  surface  is 
often  unaffected,  but  it  may  be  adherent  to  the  adjacent  parts,  or  j^resent 
more  or  less  numerous  cancerous  nodules.  The  mucous  surface  is  sooner  or 
later  destroyed  and  replaced  by  a  fungous  bleeding  surface,  like  that  of 
malignant  ulceration  of  the  breast,  the  tongue  or  the  colon. 

Cancer  of  the  body  of  the  stomach  is  much  more  variable  in  its  charac- 
ters. In  many  cases  it  begins  along  the  lesser  cm'vature,  and  then  it  may 
either  remain  limited  to  that  part,  or  spread  to  one  or  both  surfaces.  In 
one  case  of  this  kind  only  a  narrow  border  along  the  greater  cui'vature  was 
left  untouched  by  the  invading  growth.  Occasionally  it  forms  a  broad  ring 
completely  surrounding  the  middle  of  the  stomach,  and  giving  it  an  hour- 
glass shape. 

A  cancer  of  the  stomach  is  very  liable  to  become  adherent  to 
the  under  surface  of  the  liver,  and  extend  into  the  gland,  until  a  large 
cavity  may  be  produced,  in  which  food  (such  as  grape  skins)  may  lodge. 
Or  the  diseased  portion  of  the  stomach  may  become  fixed  to  the  surface  of 
the  abdomen ;  in  one  instance  the  anterior  part  of  the  abdominal  wall  had 
altogether  disappeared,  being  fused  in  a  mass  of  cancer  two  or  three  inches 
thick.  A  perforation  is  exceptional,  and.  a  gastro-cutaneous  fistula  almost 
unknown. 

The  growth  may  become  continuous  with  a  mass  of  diseased  glands 
near  the  pancreas,  and  at  last  with  that  structure  itself.  Or  the  first 
portion  of  the  duodenmn  may  be  drami  into  adhesion  with  the  back  of  the 
diseased  pylorus  ;  and  sometimes  an  ulcerated  opening  forms  between  them, 
oehind  the  proper  orifice.  This  depends  on  the  fact,  pointed  out  by  Luschka, 
that  the  normal  direction  of  the  first  part  of  the  duodenum  is  from  before 
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backwards.  Lastly,  the  diseased  part  of  the  stomach  may  become  adherent 
to  the  colon,  and  a  fistulous  communication  may  form  between  them  (p.  361). 

Histology. — Malignant  disease  of  the  stomach  is  with  few  exceptions 
true  carcinoma.  In  ten  years  at  Guy's  Hospital  (1880-1889)  there  were  re- 
ported from  the  ^deadhouse  forty-fiye  cases  of  alveolar  carcinoma,  one  of 
colloid,  and  three  of  sarcoma  of  the  stomach. 

A  case  of  primary  sarcoma  of  the  stomach. was  recorded  by  Dr  Wilks  in 
-the  tenth  volume  of  the  'Pathological  Transactions'  p.  146).  In  this  in- 
stance, in  another  cited  by  Virchow,  and  also  in  a  third  case  of  Dr  Wick- 
ham  Legg's  (ibid.,  vol.  xxiii),  the  patient  was  a  young  girl ;  and  in  the 
first  both  the  ovaries  were  affected  with  sarcoma.  In  a  fourth  case  of 
Dr  Cayley's  in  a  man  aged  fifty-seven  (ibid.,  vol.  xx,  p.  170),  there  were 
large  nodules  of  the  growth  projecting  into  the  cavity  of  the  stomach,  and 
extensively  ulcerated. 

Several  cases  of  pyloric  sarcoma  have  been  observed  at  Guy's  Hospital. 
One  was  a  Avoman  aged  forty-seven ;  the  submucous  tissue  of  the  pylorus 
was  three  quarters  of  an  inch  thick,  and  Moxon  described  it  as  thick  but 
flabby,  of  a  milk-white  colour,  yielding  a  clear  fluid  when  scra]Ded,  consist- 
ing mainly  of  a  well-developed  fibrous  tissue,  but  also  containing  some  deli- 
cate spindle-cells  with  very  large  tails.  In  another  case,  which  occurred  in 
a  man  aged  sixty-six,  the  pylorus  was  the  seat  of  a  new  growth  of  yellowish 
look  and  of  firm  consistence,  which  proved  to  be  a  round-celled  sarcoma. 
A  third  case  was  that  of  a  man  aged  sixty-seven.  The  pylorus,  through 
■which  the  finger  coiild  readily  be  passed,  presented  a  large  ulcer  seven 
inches  in  circumference,  the  base  and  sides  of  which  were  formed  by  a 
homogeneous  pinkish-white  substance,  w^hich  yielded  no  juice,  and  consisted 
of  round  and  oval  cells  and  spindle-cells,  embedded  in  an  intercellular  sub- 
stance containing  mucin.  In  the  museum  of  Guy's  Hospital  there  are  two 
cases  of  sarcoma  involving  the  pylorus,  beside  others  of  the  body  of  the 
stomach,  one  of  them  melanotic  (Nos.  717 — 721). 

Cases  of  pyloric  tumour  have  been  described  as  not  scirrhus,  but  due  to 
a  local  thickening  of  the  submucous  tissue,  with  hypertrophy  of  the  muscu- 
lar coat.  The  growth  is  dry  and  without  juice,  consisting  mainly  of  fibrous 
tissue.  The  absence  of  secondary  cancerous  nodules  is  not  by  itself  con- 
■clusive ;  for,  out  of  forty-one  cases  of  true  carcinoma  of  the  pylorus  in 
succession  at  Guy's  Hospital,  there  were  at  least  five  in  which  no  cancer 
existed  elsewhere  in  the  body,  while  in  one  case,  which  would  otherwise 
have  been  regarded  as  simple  fibrous  thickening  or  hj^pertrophy,  there  were 
secondary  nodules  in  the  liver.  Some  cases  of  fibrous  pylorus  were  found 
by  Mr  Bland-Sutton  to  be  really  innocent  adenomata,  and  there  is  no  doubt 
that  though  rare,  this  is  an  occasionally  observed  lesion.  Other  cases  of 
non-cancerous  stricture  of  the  pylorus  are  congenital  (No.  666). 

As  Waldeyer  first  showed,  cancer  always  begins  in  an  overgrowth  of  the 
'-'lands  in  the  mucous  membrane.  These  become  elongated  and  dip  down 
ato  the  adjacent  connective  tissue ;  when  they  have  reached  it  they  proli- 
ferate actively,  and  so  give  rise  to  a  cancerous  nodule,  which  spreads  out 
horizontally  and  is  only  connected  with  the  glandular  layer  at  its  starting- 
point. 

If  the  fibrous  stroma  be  abundant  and  the  alveoli  small,  the  growth  has 
a  tough  fibrous  appearance,  and  yields  but  very  little  juice.  If  the  stroma 
he  scanty  and  the  alveoli  large,  the  growth  is  soft  and  of  a  milk-white 
folour,  and  yields  much  juice  when  scraped.     But  between  the  former 
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("scirrhus")  and  the  latter  ("  encephaloid  or  medullary")  all  gradations 
exist,  and  m  some  cases  it  may  be  difficult  to  say  under  which  head  the 
disease  should  be  placed.  As  a  rule,  however,  carcinoma  of  the  stomach 
belongs  rather  to  scirrhus;  according  to  Brinton,  three  cases  out  of  four 
and  among  cases  affecting  the  pylorus  more  than  half.  As  already  stated' 
the  tumour  grows  towards  the  serous  surface  between  the  bundles  of  the 
nyi^ertrophied  muscular  coat.  On  the  other  hand,  as  Moxon  pointed  out 
medullary  carcmoma  often  destroys  the  muscular  coat  over  a  considerable 
area;  so  that  the  whole  thickness  of  the  wall  is  convexted  into  a  uniform 
mass  of  disease.  Sometimes  branching  processes  sprout  from  the  mucous 
membrane,  which  are  each  made  up  of  a  central  blood-vessel,  clothed  with 
thick  layers  of  well-formed  cells.  These  have  been  termed  "  villous  cancer  " 
Moxon  described  a  case  of  this  kind,  in  which  the  floor  of  the  growth  was 
formed  by  a  large  mass  of  soft  carcinoma,  growing  directly  into  the  sub- 
stance of  the  liver.  Non-malignant  villous  growths  may  also  be  found 
m  the  stomach. 

In  both  the  soft  (medullary)  and  hard  (scirrhous)  kinds  of  cancer,  the 
epithelial  cells  in  the  alveoli  are,  as  a  rule,  spheroidal.  But  frequently  a 
cancerous  growth  in  the  stomach  presents  the  characters  of  a  cylinder- 
epithehoma.  In  sixteen  cases  microscopically  examined  at  Guy's  Hospital, 
there  were  five  of  this  cylindrical-celled  carcinoma,  and  one  in  which,  while 
most  of  the  alveoli  contained  spheroidal  cells,  a  few  contained  cylindrical 
ones. 

The  growth  appears  to  be  always  spheroidal  or  cylindrical,  never 
squamous  carcinoma.  On  this  and  other  points  see  the  valuable  article 
by  Drs.  Perry  and  Shaw  in  the  'Guy's  Hospital  Reports'  for  1893  (vol. 
xlviii,  p.  116),  and  the  excellent  monograph  on  the  subiect  by  Osier  and 
McCrae  (1900). 

The  writer  once  met  with  a  remarkable  case  of  nialig-niint  Ivmphadenoma  of  the  stomach. 
The  patient,  a  man  of  forty-eight,  was  admitted  into  Gay's  Hospital  in  1888  with  clinical 
symptoms  of  an  intra-thoracic  growth  pressing  on  the  left  bronchus  and  causing  pleural 
efEusion._  After  death,  besides  multiple  tumours  of  the  mediastinal  lymph-glands,  similar 
lymphatic  growths  were  found  in  the  jejunum,  the  CEecal  a^jpendix  and  the  submucous 
tissue  of  the  stomach.  The  last  consisted  of  numerous  tumours,  some  flat,  some  more 
difEused,  and  some  prominent  and  polyp-like  (see  'Path.  Soc.  Trans.,'  vol.  xl,  p.  80: 
Museum  Catalogue,  No.  716). 

Cancerous  growths  in  the  stomach,  as  in  other  parts,  are  liable  to  un- 
dergo fatty  degeneration.  Sometimes  scarcely  a  trace  of  active  growth  is 
discernible,  although  the  patient  had  died  of  an  extension  of  the  disease  to 
other  parts. 

Another  kind  of  new  growth  to  which  the  stomach  is  particularly  sub- 
ject is  that  kno\vn  as  colloid  cancer.  Sometimes  the  whole  thickness  of 
the  organ  is  infiltrated  with  a  jelly-like  material,  with  no  appearance  of 
ordinary  carcinoma.  But  more  frequently,  while  some  parts  of  the  growth 
have  the  colloid  character,  others  have  those  of  spheroidal  cancer ;  and 
under  the  microscope  it  is  not  uncommon  to  find  more  or  less 
colloid  change  where  it  was  not  observed  hy  the  naked  eye.  In 
such  cases  it  is  found  that  the  alveoli  are  no  longer  filled  with  the  charac- 
teristic epithelial  cells,  but  contain  a  structureless  translucent  substance. 
As  this  increases,  the  cells  gradually  disappeai*,  the  alveoli  become  spheri- 
cal, the  septa  between  them  break  down  ;  and  thus  large  translucent 
globules  are  formed  which,  under  the  microscope,  appear  almost  structure- 
less. 
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The  colloid  structure  is  like  that  of  a  myxoma,  and  a  colloid  carcinoma 
may  be  compared  to  a  myxosarcoma. 

Colloid  cancer  is  less  apt  to  infect  distant  parts  than  other  carcinomata ; 
but  it  often  spreads  over  the  peritoneal  sm-face,  and  produces  masses  of 
enormous  size.  It  is  a  remai-kable  fact  that  these  secondary  nodules  of 
colloid  cancer  reproduce,  not  the  supposed  original  structure  of  the  primary 
erowth,  but  its  later  characters.  Thus  the  lungs  may  be  found  studded 
with  translucent  gelatinous  nodules  of  typical  colloid  character. 

This  was  the  case  in  a  patient  of  the  writer's  in  whom  a  large  colloid 
cancer  of  the  stomach,  which  produced  scarcely  any  symptoms  during  life, 
led  to  the  deposit  of  innumerable,  glistening,  transparent  nodules,  varying 
fi-om  a  pin's-head  to  a  pea  in  size,  which  filled  both  lungs  and  were  certainly 
recent.  Such  cases  make  one  doubt  whether  the  colloid  structure  is  en- 
tirely degenerative. 

Whatever  its  histological  character,  a  cancer  of  the  stomach  is  almost 
always  ulcerated ;  and  often  a  deep  sore  is  formed  with  hard,  raised,  ragged 
edges  and  a  sloughing  base.  This  may  lead  to  erosion  of  blood-vessels  and 
fatal  htemorrhage.  It  is  possible  that  the  digestive  action  of  the  gastric 
juice  may  help  to  detach  large  masses  of  the  cancer. 

Occasionally  cancer  infiltrates  the  walls  of  the  stomach  and  causes  great 
thickening,  induration  and  contraction  ('  Guy's  Hos.  Rep.'  xlviii,  p.  147). 

Anatomical  results. — ^When  the  pylorus  is  the  seat  of  cancer,  the  obstruc- 
tion causes  enormous  dilatation  of  the  stomach.  It  will  sometimes  hold  six 
or  seven  (instead  of  about  two)  pints,  and  may  fill  the  w-hole  abdomen,  while 
its  greater  curvature  sweeps  round  just  above  the  pubes.  Its  walls  are 
usually  thickened  by  hypertrophy  of  the  muscular  coat,  but  sometimes  they 
are  exceedingly  thin. 

In  some  cases,  however,  cancer  of  the  pylorus,  like  cancer  of  the  rectum, 
destroys  more  than  it  obstructs ;  or  vomiting  is  so  frequent  that  no  accu- 
mulation in  the  stomach  takes  place ;  or  the  patient's  appetite  is  so  bad 
that  scarcely  any  food  is  swallowed  ;  while  in  other  cases  the  extension  of 
cancer  along  the  lesser  curvature  tethers  the  stomach  and  prevents  its 
dilatation. 

When  the  lesser  curvature  is  the  seat,  of  the  disease,  the  cardiac  and 
pyloric  orifices  may  be  approximated  by  the  contraction  of  the  growth  ; 
and  the  anterior  and  posterior  walls  of  the  stomach  may  be  so  flattened 
against  one  another  that  scarcely  any  cavity  is  left. 

It  is  very  rare  for  a  cancerous  ulcer  of  the  stomach  to  perforate.  The 
thickening  of  the  coats,  the  extensive  adhesions,  and  the  comparatively 
early  termination  of  the  case  from  other  causes  than  the  local  ulcer,  may 
probably  account  for  the  fact.  The  following  case  is,  however,  a  proof  that 
it  may  occur : 

A  woman  of  fifty-six  was  admitted  in  Mny  Ward  under  the  writer's  cave  in  November, 
1894,  with  symptoms  of  acute  probably  perfori\ting  peritonitis.  'I'bere  had  been  vomiting 
and  hsematemesis,  but  these  symptoms  had  subsided  before  admission.  There  was  tympa- 
nites and  also  ascites.  She  died  very  soon,  and  after  death  nineteen  pints  of  serum  were 
found  in  the  abdomen  with  recent  lymph.  An  oval  orifice  was  found  in  the  lesser  curva- 
ture near  the  pylorus,  and  on  opening  the  stomach  it  was  found  to  be  surrounded  by  a 
thick  margin  of  cancer.    There  were  secondary  deposits  to  sittest  its  nature. 

Etiology. — Of  the  causes  of  cancer  of  the  stomach  very  little  is  known. 
It  occurs  chiefly  in  persons  over  forty  years  of  age,  is  most  common  between 
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fifty  and  seventy,  and  rare  under  thirty.  But  about  12  cases  are  on  record 
of  Its  occurrence  under  twenty,  and  half  that  number  under  ten*  In 
patients  between  t^wenty  and  thirty  the  disease,  as  observed  by  Mathieu, 
and  conhnned  by  Osier  and  McCrea,  runs  a  very  rapid  course.  Of  4G  cases 
at  Guys  Hospital,  collected  by  Dr  Fagge,  11  patients  only  were  under  the 
age  0  forty;  of  the  remaining  35,  there  were  16  between  forty-one  and 
T  .V  i!,^*-'^^^'!  fifty-one  and  sixty,  and  8  between  sixty-one  and  seventy. 
In  47  additional  cases,  observed  by  the  writer,  the  youngest  patient  w^s 
thirty-one,  the  oldest  77,  and  the  average  age  was  somewhat  over  fiftv— 
numbers  which  correspond  generally  with  those  given  by  Brinton. 

Among  124  of  our  cases,  82  occurred  in  men,  and  42  in  women.  This 
also  accords  with  Brinton's  figures,  who  collected  440  cases  in  men  and  344 
in  women;  and  Welch,  in  over  2000  cases,  found  that  1233  occurred  in 
men  and  981  m  women.  During  the  period  1872  to  1898,  there  were  2387 
fatal  cases  at  Hamburg  in  men,  and  1850  in  women  (Reiche  in  '  Deut.  Med 
Wochenschr.,'  1900,  cited  by  Osier). 

Hereditary  predisposition  is  said  to  be  well  marked  in  some  cases,  and 
the  case  of  the  Napoleon  family  is  cited  in  proof  of  the  fact.  In  46  patients 
of  Guy's  Hospital  whose  family  history  was  recorded  with  sufficient  detail, 
Dr.  ShaM'  found  that  cancer  had  been  present  in  one  of  the  sisters  twice, 
and  in  one  of  the  parents  of  the  patient  five  times ;  in  four  of  these  seven 
cases  the  cancer  was  gastric  in  locality.  The  hereditary  cases  have  been 
estimated  as  from  12  to  1  per  cent,  of  the  total,  more  than  mere  chance 
would  produce. 

^  As  we  have  seen,  cancer  may  develop  in  a  gastric  ulcer  (p.  350).  Some 
writers  admit  the  influence  of  irritant  poison,  of  local  injury,  of  chronic 
dyspepsia,  and  of  depressing  emotions  in  producing  cancer  of  the  stomach, 
as  of  other  organs,  but  on  insufficient  evidence.  Negatively,  cancer  of  the 
stomach  is  quite  unconnected  with  tubercle,  with  syphilis,  or  with  drink; 
but  neither  do  any  of  these  diseases,  nor  chronic  gastritis  or  ulceration 
protect  from  cancer. 

Symptoms. — At  first  the  symptoms  of  cancer  are  most  indefinite  :  the 
patient  begins  to  complain  of  discomfort  after  his  meals,  he  is  troubled  with 
acid  eructations.  His  tongue  remains  clean,  yet  he  has  no  appetite,  and 
finds  that  he  is  losing  flesh.  The  uneasiness  at  the  pit  of  the  stomach 
passes  into  pain ;  a  dull  aching  usually,  but  sometimes  of  a  severe  burning 
or  lancinating  character.  It  is  generally  more  or  less  increased  by  meals, 
but  it  is  by  no  means  limited  to  the  periods  at  which  the  stomach  contains 
food.  Occasionally  moderate  pyrexia  is  present,  but  it  does  not  appear  to 
have  any  diagnostic  import.    Anaemia  is  constant  and  leucocytosis  frequent. 

Vomiting  is  the  next  symptom.  When  the  seat  of  the  disease  is  the 
middle  of  the  stomach,  vomiting  may  come  on  soon  after  meals  ;  when  it 
is  the  pylorus,  the  food  is  usually  retained  for  three  or  four  hours,  i.  e. 
until  it  should  be  passed  on  into  the  duodenum.  The  matters  rejected 
consist  at  first  of  partially  digested  food  or  mucus,  but  soon  these  are 
streaked  with  altered  blood,  which  is  of  a  brown  or  black  colour  ;  or  thev 
may  contain  sufficient  blood  to  resemble  coflfee-grounds.  Occasionally  the 
vomit  is  horribly  foetid,  jsrobably  from  sloughing  of  the  growth  in  the 
stomach.  Constipation  and  flatulence  are  common  symptoms.  The  aspect 
of  the  patient  is  altered  ;  he  acquires  a  pale,  sallow,  or  earthj^  complexion, 

*  One  in  n  child  8  yenrs  old  is  recorded  by  Asbby  and  Wricrlifc.  Some  of  these  few  may 
possibly  have  been  really  iiypei'trophy  of  the  pylorus  (p.  355),  but  tiiis  one  was  definitely 
ascertained  to  he  a  colmiuiar-celled  carcinoma. 
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and  becomes  depressed,  irritable,  and  morose.    But  the  most  characteristic 
symptom  is  progressive  loss  of  flesh. 

In  some  instances  most  of  these  symptoms  are  absent.  Lancer  ot  tne 
lower  end  of  the  oesophagus  extending  into  the  adjacent  part  of  the  stomach 
is  often  latent,  and  most  of  the  cases  in  which  gastric  carcinoma  has  run 
its  course  without  producing  any  marked  symptoms  have  been  cancer  of 
the  cardiu.  But  Watson  relates  a  similar  case,  in  which  the  disease  occupied 
the  greater  curvature. 

A  seiitleuiaii,  between  forty  aud  fifty  years  of  age,  was  on  his  way  home  from  Scotland 
(where  be  bad  been  deerstalking  and  shooting  grouse),  when  he  was  seized  one  night  in  a 
London  hotel  with  a  deadly  faintness,  rapid  breatbiug,  and  severe  pam  referred  to  the 
sternum  He  bad  before  been  gradually  losing  flesh  and  strength,  but  tbe  only  definite 
symptoms  of  which  he  had  complained  were  sour  eructations,  loss  of  appetite,  and  repug- 
nance to  solid  food.  Sir  Thomas  Watson  could  detect  no  physical  sign  of  disease.  The 
next  ni^ht  the  patient  had  a  similar  paroxysm  and  died.  The  greater  curvature  of  the 
stomach  presented  throughout  its  whole  extent  a  mass  of  scirrhus,  while  the  cardiac  and 
the  pyloric  orifices  were  Iree. 

In  a  patient  under  the  writer's  care  in  Guy's  Hospital  with  colloid  cancer 
of  the  stomach,  there  was  scarcely  any  vomiting,  and  no  complaint  of 
local  pain  during  the  three  months  before  his  death.  The  diagnosis  made 
during  life  was  cancer  of  the  peritoneum,  and  this  was  present,  but  it  was 
secondary  to  that  of  the  stomach. 

Physical  signs. — Examination  of  the  abdomen,  in  cases  of  dyspepsia 
with  loss  of  flesh  in  a  patient  above  fifty,  should  never  be  omitted.  The 
patient  must  He  down  in  an  easy  posture,  with  the  shoulders  low  and  the 
knees  bent,  and  he  should  breathe  deeply.  After  the  abdomen  is  exposed, 
its  shape  must  be  observed,  and  particularly  whether  there  is  any  fulness  of 
the  epigastrium  or  the  reverse.  Sometimes  a  tumour  may  be  seen  through 
the  padetes,  but  most  commonly  it  is  to  be  detected  only  by  manipulation. 
Beside  palpation  of  the  stomach,  inspection  with  a  favourable  light  should 
never  be  omitted ;  the  rise  and  fall  of  deep  respiration  may  show  the  move- 
ments of  a  tumour  as  plainly  as  the  most  skilful  handling.  The  abdominal 
muscles  are  often  very  rigid,  particularly  the  upper  parts  of  the  recti,  and 
careless  handling  may  throw  them  into  contraction,  so  that  nothing  can  be 
felt.  If  the  patient's  attention  can  be  concentrated  on  his  breathing,  or 
can  be  diverted  by  conversation,  his  abdominal  muscles  will  often  relax. 
The  palm  of  the  hand  (which  must  never  be  cold)  should  be  gently  laid  on 
the  abdomen,  and  allowed  to  rise  and  fall  as  the  patient  breathes ;  gradu- 
ally slight  pressure  is  made,  and  increased  until  the  abdomen  has  been 
thoroughly  explored.  During  all  this  time  the  palm  of  the  hand,  as  well 
as  the  fingers,  should  be  kept  evenly  applied  to  the  surface,  and  all  sudden 
movements  of  the  fingers  which  might  excite  contraction  in  the  abdomen 
muscles  must  be  avoided. 

The  position  and  form  of  the  tumour  produced  by  cancer  of  the  stomach 
are  determined  by  the  seat  of  the  growth.  If  it  occupy  the  middle  of  the 
organ,  the  epigastric  region,  a  little  to  the  left,  will  contain  any  mass  that 
can  be  felt  on  manipulation.  In  one  case  two  nodular  ridges  could  be 
clearly  made  out,  corresponding  one  with  each  curvature  ;  while  between 
them,  and  further  back,  lay  an  irregular  mass,  which  seemed  to  occupy  the 
posterior  wall.  In  other  cases  a  more  or  less  rounded  prominent  mass  is 
felt,  which-  is  the  thickened  anterior  surface  of  the  stomach.  Dr  Cayley 
has  related  a  case  in  the  '  Pathological  Transactions  '  (1869)  in  which  the 
left  hypochondrium  contained  a  firm  but  slightly  moveable  tumour  which 
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reached  belou-  the  umbilicus,  and  was  supposed  to  be  the  spleen  but  it 
proved  to  be  sarcoma  of  the  stomach.  ^  ' 

When  the  pylorus  is  the  seat  of  the  cancer,  the  tumour  is  usually  defi- 
mte,  and  m  some  cases  its  character  can  be  made  out  almost  as  plainly 
dunng  hfe  as  in  the  deadhouse.  It  forms  a  rounded  mass,  perfect  y  dr- 
^imscnbed  on  all  sides  except  towards  the  left,  where  it  can  sometim'^s  be 
felt  to  pass  gradually  into  the  wall  of  the  stomach;  it  may  vary  in  size  from 

tfiXt      S'*-     ^  ^^"^'^^  '^^^  i«  -  little  above 

and  to  the  right  of  the  umbilicus ;  considerably  lower  than  the  position  of 
the  noi-mal  pylorus,  which  lies  so  completely  under  cover  of  the  liver  as  to 
be  inaccessible  to  palpation  *  When  the  lesser  omentum  is  thickened  and 
involved  m  the  gro^vth,  or  when  the  pylorus  is  retained  in  its  normal 
position  by  adhesions,  no  tumour  can  be  discovered. 

Sometimes  it  descends  much  lower,  as  low  as  the  right  iliac  fossa,  or 
even  the  pelvis.  In  one  case  a  tumour  in  the  left  hypochondrium,  of  which 
the  exact  situation  varied  at  different  times,  according  as  the  stomach  was 
more  or  less  distended,  proved  to  be  the  pylorus,  which  had  been  dragged 
over  to  the  left  side,  and  was  firmly  adherent  to  the  parietes  and  to  the 
edge  of  the  liver.  A  scirrhous  pylorus  usually  moves  slightly  downwards 
when  the  patient  draws  a  deep  breath,  being  pushed  down  by  the  diaphragm  ; 
but  in  some  cases  the  movement  is  rather  apparent  than  real,  depending 
on  the  expansion  of  the  ribs  carrying  the  abdominal  walls  upwards  over  the 
tumour. 

The  tumour  caused  by  cancer  of  the  pylorus  often  receives  an  impulse 
from  the  abdominal  aorta,  which  may  stimulate  a  coeliac  aneurysm.  In 
most  cases  it  is  moveable,  and  occasionally  very  much  so. 

It  varies  in  the  ease  with  which  it  can  be  felt,  and  may  even  disappear 
for  days  together  if  overridden  by  a  distended  colon. 

_  To  percussion  it  should  yield  a  dull  note,  but  when  it  is  of  small  size 
this  is  masked  by  the  resonance  of  the  adjacent  intestine. 

Another  important  sign  is  visible  peristalsis  of  the  stomach,  the  wave 
passing  from  the  left  to  the  right. 

Among  physical  signs  may  be  mentioned  the  results  of  examination  of 
the  contents  of  the  stomach,  not  only  when  vomited,  but  when  obtained  by 
the  stomach-tube  three  hours  after  a  test-breakfast.  One  of  the  most  im- 
portant points  is  deficiency  of  the  normal  hydrochloric  acid,  also  the 
presence  of  lactic  acid,  both  of  which  conditions  are  common  in  cases  of 
carcinoma. 

Gastric  dilatation. — The  result  of  obstruction  of  the  pylorus  by  cancer 
is  to  permanently  dilate  the  stomach.  The  greater  curvature  descends 
lower  than  the  umbilicus.  It  may  even  reach  to  the  pubes,  and  the  epi- 
gastric and  left  hypochondriac  regions  are  then  deeply  hollowed,  while  the 
lower  part  of  the  abdomen  is  protuberant.  This  is  common  enough  in 
persons  whose  small  intestines  are  distended  with  flatus,  if  their  abdominal 
walls  are  also  loose  and  flaccid ;  but  what  is  conclusive  is  detection  of  the 
peristaltic  movements  of  its  thickened  walls.  If  the  surface  of  the  abdomen 
be  attentively  watched,  a  wave  of  contraction  may  often  be  seen  to  start 
from  the  left  hypochondrium,  descend  below  the  imibilicus,  and  pass  on 
to  the  right  side,  and  then  a  little  upwards  towards  the  cartilages  of  the 

*  The  fact  that  a  cancerous  pyloi'us  is  often  felt  in  tlie  umbilical  region  was  recognised 
by  Brinton  and  attributed  to  the  use  of  stavs;  but  the  same  tiling  is  observed  in  men, 
and  in  men  who  do  not  wear  a  tight  belt.  It  probiililj-  results  from  the  traction  exerted 
upon  the  lesser  omentum  by  the  weight  of  the  tumour. 
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ricrht  ribs.  Or  a  rounded  protuberance,  as  large  as  an  orange,  may  rise 
up  on  the  left  side  and  travel  round  to  the  right,  in  the  same  way  as  the 


wave.* 


Another  indication  of  enlargement  of  the  stomach  is  the  production  of 
a  splashing  sound  by  manipulation  of  the  lower  part  of  the  abdomen,  like 
the  Hippocratic  succussion  sound  in  character  and  origin  (vol.  i,  p.  1113). 

If  we  pass  an  oesophageal  tube  down  into  the  stomach,  its  end  ma-y 
sometimes  be  felt  through  the  abdominal  walls.  According  to  Leube  it 
may,  in  health,  reach  as  low  as  the  umbilicus ;  but  if  it  descends  below  that 
level  the  stomach  must  be  dilated. 

In  order  to  map  out  the  extent  of  dilatation  and  the  form  of  the  stomach, 
we  may  use  the  ingenious  plan  introduced  by  Frerichs  of  filling  it  with 
carbon  dioxide.  The  patient  takes  first  a  teaspoonful  of  tartaric  acid  in, 
solution,  and  then  rather  more  than  half  as  much  bicarbonate  of  soda  in 
water ;  carbonic  acid  gas  is  at  once  set  free,  and  the  limits  of  the  stomach 
are  seen.  If  the  greater  curvature  reach  below  the  umbilicus,  the  stomach 
is  either  enlarged  or  displaced.  This  plan  is  safer  than  pumping  in  gas,  or 
than  introducing  a  sound  and  measuring  the  distance  to  which  it  can  be 
passed ;  but  even  distension  with  gas  must  be  used  with  caution. 

In  ordinary  cases  of  cancer  of  the  pylorus  the  patient  vomits  about  three 
or  four  hours  after  each  meal,  Avhen  digestion  is  completed,  and  when  the 
food  ought  to  be  passing  into  the  duodenum;  but  when  the  stomach  is 
dilated  vomiting  is  much  delayed,  and  when  it  does  occur  the  patient  may- 
bring  up  several  pints  of  fluid  at  a  time.  In  one  instance  vomiting  never 
occurred  except  at  night,  and  sometimes  the  stomach  rejects  its  contents 
only  at  intervals  of  some  days. 

The  matter  thus  vomited  consists  of  a  thin,  highly  acid  liquid,  of  a 
dirty  grey,  brownish,  or  greenish  colour,  which,  on  standing,  becomes 
covered  with  a  thick,  frothy,  yeast-like  scum,  while  it  deposits  a  more  or 
less  abundant  sediment.  In  the  scum,  as  well  as  in  the  liquid,  immerous 
oval  spores  and  beaded  threads  of  the  yeast  plant  (Torula  cerevisice)  are 
often  found ;  and  in  still  greater  numbers  the  Sarcina  ventriculi  (cf.  vol.  i, 
p.  19).  They  are  divided  by  cross-lines  into  smaller  rectangles,  some  into 
four,  others  into  sixteen,  and  some  into  sixty-four,  according  to  their  size. 
They  thus  resemble  packages  tied  across  again  and  again  by  cords;  and 
Goodsir,  who  in  1842  was  the  first  to  observe  them,  gave  them  their  appro- 
priate name  (sarcina,  woolpack).  Chambers  found  them  after  death  in 
stringy  mucus  adherent  to  the  interior  of  the  stomach. 

Contraction  of  the  stomach  is  a  much  less  common  result  of  cancer  than 
dilatation.  As  the  latter  is  the  result  of  pyloric  obstruction,  so  the  former 
follows  extensive  disease  of  the  body  of  the  organ.  The  gastric  capacity  is 
much  diminished,  and  vomiting  takes  place  soon  after  food,  and  in  small 
quantity.! 

Gastro-colic  fistula  is  a  rare  and  remarkable  result  of  cancer  of  the 
stomach ;  the  condition  was  well  described  by  Murchison  in  the  '  Edinburgh 
Medical  Journal '  for  1857.  In  almost  all  cases  there  is  stercoraceous 
vomiting ;  according  to  Sir  William  Gairdner,  the  only  exceiDtion.  is 
when  there  is  at  the  same  time  narrowing  of  the  pylorus,  so  that  the 
stomach  is  constantly  kept  overloaded  with  its  proper  contents.  The 
patient's  breath  often  has  a  foul  odour,  and  he  is  liable  to  eructations  of 

*  I  have  more  tlian  once  observed  distinct  nntiperistultic  moveraents  (from  right  to 
left)  in  a  hypfii'tropliied  stomach.— C.  H.  P.- 

t  Sec  several  ca=c's  reported  by  Osier  and  McCrae  (loc.  cit.,  pp.  83 — 91). 
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alio^^s  matteis  to  pass  the  other  way,  from  the  stomach  into  the  colon  •  hut 
h.s  appears  to  be  n.uch  less  frequent,  for  there  are  only  seven  out  o'f 
wenty-three  cases  collected  by  Murchison  in  which  undigested  'Matters  were 
recogmsed  :n  the  f.ces     This  last  condition  is  termedl-e.^e.^^    It  Zt 
not  be  supposed  to  be  of  itself  a  proof  that  a  fistula  exists.    The  attempt 

thinTal  to  /"r"'        "^^"^^^-^^^^^  coloured  "t'h 

cochineal  to  patients  who  pass  undigested  matters  from  the  bowels,  and  by 

observing  what  length  of  time  elapses  before  the  colouring  matter  appears  in 
the  evacuations.  In  a  case  of  Schonlein's  this  occurred^only  at  the' end  o" 
twelve  hours,  m  the  last  of  seven  evacuations  that  took  place  during  that 
period  He  inferred  that  the  case  was  not  one  of  gastro-colic  fistula  :  and 
(with  less  reason)  that  the  lientery  was  due  to  widening  of  the  pylorus  In 
patients  who  have  an  opening  between  the  stomach  and  colon  the  appetite 
IS  generally  very  bad,  but  in  one  instance  there  was  cravin-  for  food 
Pam  IS  not  invariably  present.  Indeed,  the  formation  of  the  fistula  some- 
times leads  to  the  relief  of  pain  that  had  before  existed. 

Sometimes  a  gastric  cancer  opens  into  the  third  part  of  the  duodenum 
In  a  case  recorded  by  Dr  Fagge  this  gave  rise  to  no  symptoms. 

The  most  rare  and  remarkable  complication  of  cancer  of  the  stomach  is 
adhesion  of  the  new  growth  to  the  anterior  abdominal  walls,  and  infiltration 
of  both  muscles  and  skin,  so  that,  without  perforation,  the  disease  reaches 
the  surface  and  presents  the  form  of  squirrhe  en  cuira-sse  (vol.  i,  p.  92). 

In  the  latter  stages  of  gastric  carcinoma,  either  with  or  without  the 
presence  of  a  tumour,  the  liver  is  often  found  to  be  enlarged  and  painful. 
Jaundice  may  appear  from  secondary  hepatic  carcinoma,  or  from  pressure 
on  the  common  bile-duct  ;  ascites,  from  extension  of  the  cancerous  growth 
to  the  peritoneum,  or  from  compression  of  the  portal  vein  ;  oedema  of  one  or 
both  of  the  lower  limbs,  from  thrombosis  of  the  corresponding  femoral  or 
external  iliac  vein  or  veins. 

It  is  a  remarkable  fact  that  towards  the  fatal  termination  of  the  disease 
its  symptoms  often  subside,  particularly  the  pain  and  vomiting ;  but  emacia- 
tion goes  steadily  on.  In  some  cases  the  patient  lies  for  several  days  before 
his  death  with  cold  extremities,  and  a  scarcely  perceptible  pulse,  but 
suffering  no  pain. 

Diagnosis. — The  early  detection  of  cancer  of  the  stomach  is  very  diffi- 
cult. When  gastric  pain  comes  on  in  a  patient  over  forty  years  of  age, 
with  loss  of  strength  and  of  flesh,  the  possibility  of  cancer  must  alwavs  be 
bo  rne  in  mind.  When  vomiting  and  hseiiiatemesis  are  added,  the  diagnosis 
lies  between  cancer,  ulcer,  and  cirrhosis  of  the  liver.  When  a  tumour  can 
be  felt  the  diagnosis  is  usually  complete. 

When  a  tumour,  cannot  be  felt,  the  most  important  sign  of  cancer  of  the 
pylorus  is  passive  dilatation  of  the  stomach.  This  may  be  recognised  by 
the  altered  resonance,  by  the  form  of  the  abdomen,  by  visible  peristalsis, 
and  by  splashing  on  succussion. 

*  The  term  Xeuvrepla  (XtToc,  Jen's,  smontli ;  tiTspo?',  intestine)  was  npplied  in  Greek" 
medicine  to  cnses  of  diurrhcca  in  wbicli  food  or  drink,  as  soon  as  taken,  seems  "to  run 
throupfh  the  body"  witiiout  beinrr  digested.  In  ordinary  cases  the  stiniulns  of  food  in  the 
stomach  provokes  peristalsis,  but  the  stools  consist  of  mucus  or  otlier  intestinal  contents. — 
'Etti  Siapf)oiy,  Svmvrspla,  tni  SvfftvTtp'u^  Xtuvrepir]  ImylvsTai  (Hipp.,  'Aplior.,'  vii,  76). — 
Intestinoruni  levitas,  quii  continere  niliil  possunt,  et  qnidqnid  nssnmptnm  est  iniperfectuni 
protinus  reddnnt  (Ccls.,  lib.  iv,  cap.  xvi). — Levitas  intestinoruni,  Grajce  Xeif  jTfjOia,  est  velo.i: 
exitus  eornm  qua?  comednntur  atqne  bibuntur,  qua)  talia  dejiciuntur  qualia  fueruut  devorata 
(Stepliani,  '  V'ocab.  med.  expos.,'  15G4). 
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Between  gastric  ulcer  and  cancer  the  diagnosis  is  often  easy.  In  young 
adults,  malignant  disease  scarcely  ever  occurs  in  the  stomach  except  as  a 
sarcoma,  attended  mth  ascites,  but  with  slight  gastric  symptoms. 

In  cases  of  ulcer,  the  pain  and  sickness  are  much  closer  to  the  time  at 
which  food  is  taken  than  in  those  of  cancer.  Vomiting  of  blood  in  con- 
siderable quantity  is  much  more  apt  to  occur,  and  that  at  an  early  stage  of 
the  disease,  whereas  coffee-ground  vomiting  and  occasional  scanty  hiema- 
temesis  is  more  frequent  in  cases  of  cancer.  We  may  say  of  any  doubtful 
case  in  which  well-marked  symptoms  have  existed  eighteen  months  or  more, 
that  it  can  scarcely  be  one  of  malignant  disease. 

Cases  of  simple  ulcer  affecting  the  pylorus  have  been  recorded  in  which 
this  part  has  been  so  thickened  and  indurated  as  to  simulate  a  scirrhous 
mass ;  and  when  an  ulcer  occurs  at  this  part  of  the  stomach,  it  tends,  when 
it  heals,  to  narrow  the  orifice,  and  so  cause  dilatation.  Congenital  stricture 
of  the  pylorus  is  only  a  possibility  in  young  subjects. 

The  diagnostic  value  of  a  pyloric  tumour  is  very  great,  even  when  there 
are  no  other  symptoms  of  gastric  disease.  A  pulsating  tumour  in  the 
epigastriimi  has  often  been  mistaken  for  an  aneurysm  or  a  mass  of  faeces 
in  the  transverse  colon,  but  has  proved  to  be  cancer  of  the  pylorus.  On 
the  other  hand,  it  must  not  be  forgotten  that  in  many  cases  of  cancer  of  the 
stomach,  and  in  some  of  cancer  of  the  jaylorus,  no  tumour  can  at  any  time 
be  discovered. 

Free  hydrochloric  acid  is  almost  absent  from  the  fluid  removed  by  a 
siphon  in  cases  of  cancer  of  the  stomach.  But  it  may  be  absent  in  cases  of 
chronic  gastric  catarrh  and  even  in  persons  presumably  healthy. 

The  presence  of  lactic  acid  is  usual  in  cases  of  cancer,  but  this  is  less 
constant  than  the  absence  of  hydrochloric  acid.* 

Prognosis. — The  duration  of  cancer  of  the  stomach  cannot  be  stated  with 
px-ecision,  because  we  have  no  means  of  fixing  the  date  of  its  commence- 
ment. But  it  seldom  fails  to  destroy  life  within  a  year  or  eighteen  months 
from  the  appearance  of  well-marked  symptoms. 

Brinton  estimated  this  period  at  an  average  of  twelve  and  a  half 
months ;  Niemeyer,  at  from  live  to  fifteen  months ;  Martin,  at  eighteen 
months.  Wilson  Fox  quotes  as  the  most  rapid  case  one  recorded  by  Valleix, 
in  which  death  occurred  in  four  months.  But  at  Guy's  Hospital  four  cases 
have  occurred,  in  which  the  duration  of  the  symptoms  was  stated  at  fom- 
weeks,  five  weeks,  nine  weeks,  and  three  months.  The  longest  case  known 
to  Fox  was  one  in  which  the  patient  lived  three  and  a  half  years  after  the 
first  symptoms ;  the  longest  of  Osier's,  two  and  a  half  years.  Napoleon  had 
paroxysms  of  severe  pain  for  nine  years  before  his  death  in  St  Helena,  but 
there  is  no  reason  to  regard  them  as  symptoms  of  the  cancer  of  which  he 
died.  They  had  all  the  characters  of  acute  gastralgia,  and  he  continued 
stout  and  well  for  long  after  their  occurrence.  If  indigestion  never  preceded 
cancer  of  the  stomach,  it  would  prove  that  the  one  malady  protected  from 
the  other. 

*  See  the  seventh  number  of  the  'Berliner  klinische  Wochenschriffc '  for  1887,  and 
Nos.  6  and  7  of  the  same  periodical  for  1888;  also  a  judicious  piiper  on  modern  methods 
of  diagnosis  in  diseases  of  the  stomach,  by  Dr  P.  C.  Shattnck,  of  Boston  ('Trans.  Assoc. 
Amer.  Phys.,'  May,  1890),  and  a  more  recent  abstract  of  the  present  state  of  the  question, 
by  Mr  Shufflebotham,  in  the  '  Guy's  Hospital  Gazette'  for  November  6th,  1897  (p.  515). 

For  details  of  the  various  colour-tests  used  for  determining  the  amount  of  free 
hydrochloric  acid  in  the  contents  of  the  stomach,  of  the  same  combined  with  albuminous 
foodstuffs,  and  of  organic  acids  (lactic,  acetic,  or  butyric),  see  Gamgoe's  'Physiological 
Chemistry'  (vol.  ii,  p.  498)  and  Martin's  'Diseases  of  the  Stomach'  (pp.  124—137). 
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dies  atnable  Z\TX  ''''''      «^-Pt°-«'        those  reme- 

dies availdble  m  the  treatment  of  gastric  pain,  of  vomiting  and  of  haemor 
rhage  have  already  been  fully  discussed  (J.  pp.  331,  336,  341) 

stonlch  with  it"  ''"if"?  ^^^^^  *°  dilatation  of  the 

stomach  with  its  resultant  discomfort,  it  is  justifiable  to  employ  the  sii.hon 

m  the  way  described  above  (p.  329).  The  counter-indicatiorare  £a 
temesjs  and  evidence  of  affection  of  the  body  as  well  as  the  ^lorTc  e^d  of 

T>,  J""  ^^^;;!^;fble  conditions  surgical  treatment  is  now  frequently  successful 
The  possibility  of  the  operation  was  proved  by  Heidenhain  in  the  course  of 
his  experiments  on  the  gastric  and  pyloric  secretion  in  dogs.  Pylorectomy 
was  first  practised  on  a  human  being  by  Billroth,  and  afterwards  by  P^an  in 
Pans,  by  Senn  and  other  American  surgeons.  In  this  countiy  Mavlard  per- 
formed excision  of  the  pylorus  on  a  patient  of  Dr  Coats  at  Glasgow  C  Brit 
Med  Journ.,'  July  24th,  1886),  and  Sir  Wm.  Stokes  in  1890  (ibid  vol  i" 
p.  J9  0.  Many  other  surgeons  have  followed  Billroth's  lead,  with  a  few 
cases  of  immediate  death,  a  considerable  number  of  temporary  recoveiT 
and  a  very  few  of  final  cure.  ^       ^  j» 

Other  surgeons  following  Prof.  Loreta  (1882),  of  Milan,  have  opened 
the  stomach  and  forcibly  dilated  the  pylorus  ^vith  the  fingers. 

When  excision  of  the  growth  is  impossible,  the  obstruction  mav  be 
relieved  by  making  a  communication  between  the  stomach  and  the  ^  first 
part  of  the  jejunum  (gastro-enterostomy).  This  "short-circuiting"  has 
been  followed  by  success.  Mr  A.  P.  Gould  published  a  case  of 
"  ]ejunostomy  "  for  i^yloric  cancer  in  the  '  Lancet '  (December  12th,  1885) 
and  Mr.  Golding-Bird  one  in  the  '  Clinical  Transactions  '  for  1886,  (vol! 
six,  p.  70).  What  is  needed  in  this  as  in  other  abdominal  operations 
is  greater  power  of  early  diagnosis.  An  explanatory  operation  without 
a  definite  object  is  always  hazardous.  But  at  present  we  must  either 
run  the  risk  of  a  grave  operation  that  is  needless,  or  often  delay  until 
an  operation  has  lost  its  best  chances  of  success.  The  reader  is  referred 
to  a  valuable  series  of  papers  on  gastric  operations  by  Mr  Barker,  of 
University  College,  in  the  'Clinical  Journal'  for  1898  (April  20th.  p. 
457),  and  to  Mr  Mayo  Robson's  Hunterian  Lectures  in  1900  (''  Brit.  Med. 
Journ.,'  vol.  i,  p.  56'2). 

Secondaiy  cancer  of  the  stomach,  as  of  all  epithelial  surfaces,  is  exces- 
sively rare. 

Innocent  growths  are  also  very  seldom  met  with— tubular  adenoma,  or 
liomyoma,  or  innocent  villous  growth.  The  writer  met  Avith  one  case  of 
fatal  lymphadenoma  of  the  stomach  (Cat.  Guy's  Hosp.  Mus.,  No.  716). 

Gastric  induration. — A  remarkable  condition  of  the  stomach  is  one  in 
which  its  walls  are  uniformly  thickened.  In  the  most  striking  cases  the 
cavity  is  greatly  reduced  in  size.  But  there  may  be  the  same  thickened 
walls  with  a  dilated  or  normal  stomach.    This  condition  has  been  called 
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'■■  fibroid  indm-ation  "  or  "  cirrhosis  "  of  the  stomach.*  We  shall  see  here- 
after that  it  is  occasionally  the  starting-point  of  a  general  chronic  peritonitis. 
The  coats  of  the  organ  may  be  from  half  an  inch  to  an  inch  and  a  half  thick, 
and  only  capable  of  containing  four  or  five  ounces  of  fluid.  The  mucous 
membrane  is  thrown  into  jjermanent  rug£e.  The  muscular  coat  is  hyper- 
trophied,  and  its  interstitial  connective  much  thickened;  while  the  serous 
tunic  loses  its  natural  glistening  aspect,  and  looks  of  a  dull  dead  white. 

The  symptoms  of  this  aftection  are  exceedingly  obscure.  A  tumour 
may  be  discoverable,  and  this  may  be  more  or  less  resonant  on  percussion. 
It  seems  at  present  probable  that  most  cases  of  this  kind  are  really  diffused 
cancer  of  the  stomach.  Fibrous  thickening  of  the  coats  of  the  stomach  may 
however  be  an  exaggeration  of  the  thick,  pigmented,  almost  -warty  condition 
{etat  inamelonne)  of  chronic  gastritis.  It  may  affect  the  whole  organ,  but  is 
more  often  confined  to  the  pyloric  region,  and  occasionally  forms  what  may 
be  termed  a  non-malignant  fibrous  tumom-  of  the  pylorus.  When  it  ex- 
tends to  the  whole  of  the  stomach,  to  use  Dr  Bi-inton's  comparisons,  it 
retains  its  form  like  a  large  artery  or  an  india-rubber  bottle. 

Gastric  concretions. — Brief  mention  must  be  made  of  certain  rare  cases 
in  which  immense  masses  of  hair  and  string,  matted  together  and  moulded 
to  the  shape  of  the  stomach,  have  been  found  in  its  cavity,  and  in  that  of 
the  upper  part  of  the  intestine.  Sir  William  Gull  brought  a  case  of  this 
kind  before  the  notice  of  the  Clinical  Society  in  1871,  and  another  was 
related  at  a  meeting  of  the  Pathological  Society  by  Mr  Pollock.  In  the 
former  case  the  mass,  when  dried,  weighed  five  and  three  quarter  ounces ; 
it  was  comiDosed  of  string,  thread,  cotton  wool,  and  hair  of  three  colours, 
that  of  the  patient  herself  (a  woman  aged  thirty-two)  and  of  her  children. 
She  had  never  been  noticed  to  eat  hair;  but  the  person  from  whom  Mr 
Pollock's  specimen  was  taken,  and  who  was  a  delicate  girl  aged  eighteen, 
had  been  observed  to  put  hairs  into  her  mouth  when  only  three  or  four 
years  of  age.  In  that  case,  a  projecting  tumour,  the  size  of  a  large  orange, 
was  felt  in  the  epigastric  region  during  life ;  it  was  apparently  solid  and 
slightly  moveable.  A  tumom-  was  also  felt  in  a  third  case,  referred  to  by 
Sir  William  Gull.  It  occurred  in.  a  woman  aged  thirty,  who  for  fifteen 
years  had  indulged  in  the  habit  of  eating  her  hair,  and  who  had  suffered 
all  the  time  from  pain,  in  the  stomach,  but  had  worked  as  a  servant  until 
six  years  before  her  death.    In  that  case  the  mass  weighed  thirty  ounces. 

In  a  case  of  the  kind,  Mr  Knowsley  Thornton  removed  from  the  stomach 
of  a  girl  of  eighteen  by  abdominal  section  a  mass  of  haii-  weighing  two 
pounds,  and  the  patient  made  a  good  recovery.  He  refers  to  a  similar  case 
successfully  operated  on  by  Dr  Schobom,  of  Konigsberg,  and  quotes  several 
instances  only  discovered  after  death.  In  one  of  these  the  mass  of  hair 
when  removed  from  the  stomach  was  found  to  weigh  four  poiinds  and  seven 
ounces.  In  lunatics  a  similar  condition  is  not  infrequent.  A  fatal  termin- 
ation appears  generally  to  occur  sooner  or  later  from  perforation  of  the 
stomach,  with  consequent  acute  peritonitis. 

*  Chronic  interstitial  gastritis,  fibroid  infiltration,  and  cirrhosis  or  sclerosis  of  the 
stomach  are  other  terms  used.  IJrinton  proposed  the  unfortunate  term  "  Linitis  (from 
the  Homeric  \ivav,  rete  ex  lino  factum),"  or  plastic  linitis.  Dr  Sidney  Martin  calls  it 
cirrhosis  ventriculi,  with  Brinton's  term  as  a  synonym.  He  fi<;ures  a  section  of  the 
thickened  walls,  and  remarks  that  two  specimens  which  were  put  up  as  examples  of  this 
disease  turned  out,  on  microscopical  examination,  to  he  scirrhous  cancer. 
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•CouG— onset— causes— diagnosis— prognosis  and  treatment— Lead-colic— history 
of  its  recognition— modes  of  infection— diagnostic  characters— the  "blue 
line  "—pathology  and  treatment — other  effects  of  lead. 

'Constipation— C(it<s«?s  and  pathology— effects— treatment— general,  and  of  cer- 
tain clinical  varieties. 

DiARRHCEA — Acute  and  epidemic  form — symptoms— treatment — chronic  forms— 

Tuberculous  enteritis— Diarrhcea  from  lardaceous  and  malignant  disease  

Fsilosis — Enteritis. 

Acute  catarrhal  colitis — Llcerative  colitis — Enteritis — Inflammation  of  the  small 
intestines — Membranous  colitis — Dilatation  of  the  colon — Intestinal  casts. 

'Dysentery— History— Symptoms — Course — A natomy—  Catarrhal  and  dipJi- 
theritic forms — Sporadic  and  epidemic  dysentery — Etiology — Diagnosis  and 
event — Prophylaxis — Treatment  of  acute  and  of  chronic  dysentery. 

The  organic  diseases  of  the  Intestines  include  those  of  other  mucous 
membranes,  catarrhal  inflammation,  and  cancer,  together  with  effects  of 
infective  microbes  causing  the  specific  ulceration  of  Enteric  fever,  Tubercle 
and  Dysentery.  Except  in  the  duodenum  there  is  nothing  like  the  peculiar 
ulcer  of  the  stomach. 

But  the  most  characteristic  and  frequent  of  intestinal  disorders  are 
those  -which  depend  on  the  physiological  process  of  propulsion  of  the  con- 
tents of  the  bowels  through  their  long  and  tortuous  passage.  The  peri- 
stalsis which  accomplishes  this  task  in  health  is  often  languid  and  inefficient, 
and  thus  a  state  of  more  or  less  obstinate  constipation  ensues ;  or  peristalsis 
is  too  active,  and  the  colon  hurries  on  the  contents  of  the  small  intestine 
without  allowing  time  for  their  consolidation  by  absor^jtion  of  water,  and 
thus  the  opposite  condition  of  diarrhoea  with  too  frequent  liquid  motions  is 
the  result.  Again,  if  the  obstruction  is  considerable  and  continued,  and 
the  peristalsis  active,  the  efforts  of  the  muscular  coat  to  overcome  it  are  so 
strong,  that  they  occasion  a  pain  like  that  Icnown  in  the  limbs  as  cramp, 
like  that  of  parturition,  and  like  that  of  strangury. 

We  will  first  consider  this  colic  pain,  and  then  constipation  and  diar- 
rhoea in  order. 
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Colic* — This  name  has  been  universally  applied  to  a  severe  form  of 
abdominal  pain  or  "  belly-ache  "  of  a  twisting,  dragging,  or  wringing  charac- 
ter, o-enerally  referred  to  the  umbilicus  or  to  the  epigastrium,  but  moving 
from  one  point  to  another.  It  comes  on  in  paroxysms ;  and  when  these  are 
severe,  the  patient  rolls  about,  or  lies  on  his  stomach  with  his  hands  clasped 
too-ether  beneath  him,  or  leans  the  weight  of  his  body  across  the  back  of  a 
chair.  During  the  intervals  the  patient  is  easy,  and  there  is  no  tenderness 
on  pressure.  In  exceptional  cases,  however,  pressure  increases  the  pain, 
especially  when  there  is  much  flatulence. 

An  attack  of  colic  may  be  combined  with  nausea  and  vomiting ;  but  the 
skin  is  cool,  the  temperature  normal,  and  the  pulse  often  slower  than 
natural. 

In  a  case  of  severe  abdominal  pain,  admitted  into  Guy's  Hospital  one  night,  the  fact 
that  the  temperature  was  two  or  three  degrees  higher  than  normal  led  to  some  doubt  as  to 
its  real  nature;  yet  next  morning  the  patient  was  well,  and  a  review  of  the  symptoms 
seemed  to  prove  that  the  attack  had  been  one  of  colic. 

In  another  case  of  colic,  which  1  watched  for  some  hours  with  not  a  little  uneasiness, 
the  skin  was  covered  with  a  profuse  cold  sweat,  and  the  pulse  was  much  quickened.  The 
expression  was  anxious,  but  there  was  not  the  peculiar  sunken  look  of  the  features  which 
belongs  to  the  more  dangerous  forms  of  abdominal  disease. — C.  H.  F. 

Colic  appears  to  depend  on  a  sj^asmodic  contraction  of  some  part  of  the 
large  intestine.  If  there  is  accumulation  of  gas  in  adjacent  parts  of  the 
bowel,  the  attacks  of  spasm  are  attended  with  rumbling  noises,  bor- 
boiygmi,"  which  are  audible  to  the  patient  and  those  about  him.  In  such 
cases  there  may  be  partial  distension  of  the  abdomen ;  but  in.  most  cases  of 
colic  it  is  hollow,  the  muscular  walls  are  hard,  and  the  rectus  feels  drawn 
up  into  knots. 

It  is  evident  that  colic  is  neither  inflammatory  nor  nem-algic.  It  is 
local  affection  of  the  muscles — a  kind  of  intestinal  cramp. 

A  cause  of  colic  which  must  never  be  forgotten  is  plumbism  (cf.  vol.  i, 
p.  597),  and  it  is  equally  important  to  remember  that  colic  is  a  constant 
symptom  of  intestinal  obstruction.  When  not  the  result  of  peristalsis  con- 
tending against  paralysis  or  mechanical  obstruction,  colic  is  due  to  the 
presence  •  of  indigestible  food,  unripe  fruit,  or  tainted  meat,  sausages,  or 
game.  Ices  may  produce  the  same  effect,  or  mushrooms  or  hard  potatoes, 
carrots  or  turnips.  Even  wholesome  food  may  excite  colic  by  being  swal- 
lowed too  quickly,  without  due  mastication  and  insalivation.  Most  purga- 
tive me'dicines  give  rise  to  intestinal  pains,  which  are  true  colic,  and  due 
to  strong  peristalsis. 

Colic  may  be  associated  with  diari-hoea,  as  in  irritant  poisoning ;  but  in 
most  cases  of  obstinate  constipation  the  attack  does  not  terminate  until  the 
bowels  act  freely.  In  such  cases,  hard  scybalous  masses  in  the  colon  can 
often  be  plainly  felt  through  the  abdominal  walls. 

The  diagnosis  of  colic  always  needs  caution.  For  some  of  the  most 
dangerous  forms  of  inflammation  to  which  the  abdominal  viscera  are  liable 
may  for  the  first  few  hours  present  symptoms  of  colic,  and  a  mistake  may 
be  fatal.  If  we  define  colic  as  a  painful  sjDasm  of  the  bowels,  it  is  a  sjanptom 
of  strangulation.  But  it  is  more  convenient  to  limit  the  term  to  those  cases 
in  which  the  pain  is,  so  far  as  our  knowledge  carries  us,  the  substantive 
complaint — as  we  do  with  such  terms  as  epilepsy,  neuralgia  or  dyspepsia. 
The  rule  will  then  be  that  no  case  should  be  set  down  and  treated  as  one  of 

*  Synonyms. — Passio  colica — Colum  (Plinv) — Entcralgia — The  gripes. — Fr.  La  colique. 
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colic,  until  we  are  sure  that  no  organic  disease  is  present.  The  most  im 
poi-tant  characters  are  a  retracted,  hard,  knotted  stLe  of  the  abdomen  he 
act  that  pressure  relieves  the  pain,  and  the  absence  of  pyrexia  and  other 
indications  of  general  disturbance.  Sometimes  important  light  is  thrown 
on  a  case  by  the  patient  telling  us  that  similar  attLks  have^efore  pass  S 
off  m  a  few  hours;  or  that  he  has  not  long  before  eaten  something  wh  c-h 
by  previous  experience  may  cause  severe  griping  pain 

Cohc  has  also  to  be  distinguished  from  other  functional  disorders.  One 
Jn  ^?fnr  distended  stomach  which  has  already  been  described 

^p.  Ihe  epigastrium  is  prominent  in  both  affections,  but  they  can 

generally  be  discriminated  by  gentle  percussion;  the  note  being,  as  a  rule 
more  tympanitic,  i.  e.  less  prolonged  and  higher  pitched,  over  the  colon 
than  over  the  stomach.  Moreover,  the  pain  has  seldom  exactlv  the  same 
position  m  colic  and  in  gastrodynia ;  in  the  former  it  often  extends  into 
the  right  hypochondrium  or  downwards  into  the  left  iliac  fossa  in  the 
direction  of  the  sigmoid  flexure,  whereas  in  the  latter  it  is  absent  from  these 
regions.  In  doubtful  cases  inflation  of  the  stomach  with  carbonic  acid  gas 
as  described  above  (p.  328),  would  decide  the  question.  ' 

Treatment.~An  attack  of  colic  always  ends  in  the  recoveiy  of  the 
patient,  and  that  within  a  few  hours,  or  a  day  or  two  at  most.  It  is  there- 
fore not  of  the  greatest  importance  to  adopt  active  treatment,  particularly  at 
first ;  and  since  some  of  the  drugs  which  would  shorten  this  complaint  would 
do  the  greatest  harm  if  there  were  really  obstruction  of  the  bowels  or  peri- 
tonitis, one  cannot  be  too  cautious  in  any  doubtful  case. 

Colic,  in  fact,  is  the  only  exception  to  the  rule  which  Wilks  used  to 
lay  down,  that  whenever  a  pain  in  the  abdomen  is  so  severe  as  to  cause  the 
patient  to  send  for  his  doctor,  this  of  itself  makes  the  administration  of  a 
purgative  unjustifiable.  The  rule  is  of  great  value,  and  should  be  kept 
constantly  before  one's  mind ;  but  there  are  a  few  cases  of  manifest  colic 
and  nothing  more,  in  which  it  ought  to  be  infringed.  The  patient  may 
clearly  owe  his  attack  to  something  which  has  disagreed  with  him ;  he  may 
have  suffered  in  the  same  way  before,  and  have  quickly  got  well  after  taking 
a  purgative;  his  abdomen  may  be  retracted  and  hard,  the  pain  may  be 
relieved  by  pressure,  and  it  may  be  entirely  paroxysmal,  with  -complete 
intermissions.  In  such  a  case  one  is  fully  justified  in  giving  him  at  once  an 
ounce  of  castor-oil  with  twenty  drops  of  laudanum,  and  in  directing  that 
half  as  much  should  be  taken  again  at  the  end  of  three  hours  if  the  bowels 
should  not  have  acted.  Enemata  of  turpentine  or  assafoetida  or  oil  of  rue 
may  be  prescribed  if  there  is  accumulation  of  gas  in  the  intestine. 

Meanwhile  the  abdomen  should  be  shampooed,  or  rubbed  with  a  stimu- 
lating embrocation,  or  an  india-rubber  bottle  filled  with  hot  water  may  be 
laid  across  it,  or  a  hot  bran-bag  or  a  large  linseed  poultice.  A  hot  hip-bath 
sometimes  gives  comfort.  The  passage  of  flatus  at  once  relieves  the  pain, 
and  a  free  discharge  from  the  bowels  ends  the  paroxysm. 

Lead-colic. — Of  all  the  causes  of  colic  the  most  remarkable  is  absorp- 
tion of  lead  into  the  blood. 

Long  before  this  fact  was  ascertained,  the  complaint  itself  Avas  well 
known  as  an  endemic  colic  in  certain  parts  of  England  and  of  the  Con- 
tinent. It  prevailed  in  Poitou,  and  was  hence  called  Colica  2nctonum  :  in 
Devonshire,  so  that  within  the  five  yeai's  ending  in  1767  two  hundred  and 
eighty-five  cases  were  admitted  into  the  Devon  and  Exeter  Hospital ;  and 
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in  tke  West  Indies,  where  it  received  the  appropriate  name  of  the  "  dry 
belly-ache."    It  was  formerly  attributed  to  some  local  beverage ;  m  France 
to  wine,  in  Devonshire  to  cider,  in  Jamaica  to  rum.    la  the  first  halt  ot 
the  eighteenth  century  Huxham  endeavoured  to  refer  it  to  the  "tartar 
(i  e.  the  organic  salts)  contained  in  all  these  liquors. 

The  discovery  that  this  form  of  colic  is  due  to  the  action  of  lead  was 
made  by  Sii-  George  Baker,  whose  paper  on  the  subject,  read  at  the 
CoUec^e  of  Physicians  in  1767,  is  still  quoted  as  a  masterpiece  of  inductive 
reasoning.  He  showed  first  that  in  the  counties  of  Hereford,  Gloucester,  and 
Worcester  persons  who  drank  cider  did  not  suffer  from  colic;  secondly, 
that  Devonshire  cider  alone  contained  lead.  Next  he  traced  the  conta- 
mination of  the  cider  made  in  Devonshire  to  the  facts  that  lead  was  used 
in  the  construction  of  the  cider-presses,  and  that  leaden  weights  were  some- 
times put  into  the  casks  to  prevent  its  turning  sour.  Not  long  afterwards 
it  was  shown  that  preparations  of  lead  were  added  to  the  wines  made  m 
Poitou  with  the  same  object  of  neutralising  acidity,  and  that  in  the  West 
Indies  the  stills  in  which  rum  was  made  had  leaden  worms. 

An  important  link  in  the  chain  of  evidence  was  the  fact  that  both  in 
Poitou  and  in  Devonshire  a  peculiar  form  of  paralysis  affecting  the  upper 
limbs  was  commonly  associated  with  the  colic ;  for  this  also  was  traced  to 
the  poison  of  lead. 

The  recognition  of  the  cause  of  the  complaint  soon  led  to  the  disappear- 
ance of  endemic  lead-colic  from  drinking  cider,  wine,  or  spirits ;  but  as  a 
sporadic  disease  it  is  still  often  met  with. 

Colic  as  a  disease  incident  to  certain  trades  was  recognised  by  Bernardo 
Kamazzini,  Professor  of  Medicine  at  Pavia,  in  his  work  '  De  morbis  artifi- 
cum,'  published  in  the  year  1700.  Painters  and  plumbers  suffer  most  from 
lead-colic.  It  also  occurs  in  giassmakers,  enamellers,  potters  (from  the 
glaze),  shotmakers,  printers,  and  type-founders.  It  is  not  so  common  as  it 
formerly  was ;  and  if  the  workmen  were  more  careful,  it  is  probable  that 
only  those  employed  in  making  white-lead,  or  sugar  of  lead,  would  be 
attacked  with  lead-colic. 

Lead  poisoning  has  been  sometimes  known  to  arise  from  use  of 
snuff  with  which  the  red  oxide,  or  yellow  chromate,  had  been  mixed,  or 
which  had  been  fastened  up  in  lead-foil. 

In  white-lead  factories  colic  is  mainly  due  to  diffusion  of  the  plumbic 
carbonate  as  a  powder  throughout  the  workshops,  so  that,  besides  being 
inhaled  in  respiration,  it  collects  on  the  workmen's  hands,  and  is  carried 
into  the  mouth  with  the  food.  It  is  probable  that  lead  is  never  absorbed 
directly  through  the  skin. 

As  an  example  of  the  production  of  colic  by  lead  contained  in  food,. 
Watson  quotes  the  case  of  the  troops  at  a  station  in  Ceylon  in  1832.  More 
than  seven  tenths  of  those  who  made  up  the  force  were  attacked,  and  the 
cause  was  found  to  be  the  presence  of  lead  in  some  coarse  sugar  which  had 
been  distributed  among  the  soldiers  from  one  particular  estate. 

An  epidemic  which  affected  no  less  than  80  per  cent,  of  the  bakers  and 
confectioners  in  Philadelphia  in  1887,  was  traced  by  Dr  D.  D.  Stewart  of 
that  city  to  their  use  of  chrome  yellow  as  a  pigment.  They  got  the  lead, 
we  may  suppose,  from  their  fingers,  but  their  customers  from  the  poisoned 
cakes  and  sweetmeats.  In  many  of  these  cases  there  was  no  wrist-drop ; 
but  eclampsia,  with  the  characteristic  blue  line  on  the  gums.  (See  an  in- 
teresting historical,  as  well  as  original,  paper  on  the  blue  line,  by  Dr 
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The  most  widely  spread  cause  of  plumbism  is  the  presence  of  the  poison 
m  dnnking-water  A  well-known  instance  is  that  of  the  family  of\in^ 
Louis  Philippe  when  hving  in  exile  at  Claremont.  The  amount  of  lead  in 
the  water  which  they  drank  was  seven  tenths  of  a  grain  per  gallon 

It  IS  well  ascertained  that  water  containing  carbonic  acid  and  certain 
salts  of  lime  has  less  action  on  metallic  lead  than  water  from  which  car- 
bonates are  absent  or  present  only  in  small  amount.  Hence  the  distilled 
water  sometimes  used  for  drinking  purposes  on  board  ship  is  particularly 
liable  to  be  impregnated  with  the  metal ;  and  even  zinc  or  pewter  vessels  may 
contain  enough  lead  to  make  distilled  water  which  has  stood  in  them  in- 
jurious to  health. 

An  inquiry  held  at  Sheffield  in  1889  showed  that  the  water  supplied  to 
the  town  was  capable  (owing  to  a  very  slight  acid  reaction,  and  to  the 
absence  of  carbonates  and  carbonic  acid  gas)  of  dissolving  lead  out  of  the 
pipes  and  taps  through  which  it  flowed;  and  numerous  cases  of  colic,  con- 
stipation, anaemia,  and  wrist-drop  were  observed  in  persons  who  showed  by 
the  characteristic  blue  line  on  the  gums  that  they  were  the  subjects  of 
poisoning  by  lead. 

There  are  marked  individual  differences  in  susceptibility  to  the  influ- 
ence of  the  poison.  Watson  mentions  persons  in  whom  the  colic  was  caused 
by  their  sleeping  for  a  night  or  two  in  a  freshly  painted  room ;  and  con- 
trasts such  cases  -with  that  of  a  painter,  whose  first  attack  occurred  when  he 
had  followed  his  occupation  for  nineteen  years. 

How  lead  causes  colic  we  do  not  know.  It  is  deposited  in  the  tissues ; 
but  the  late  Dr  George  Wilson,  of  Edinburgh,  found  less  in  the  intestines 
than  in  several  of  the  other  organs.  In  the  case  of  a  woman  under  the 
writer's  care,  who  died  from  plumbic  eclampsia,  Dr  Stevenson  discovered 
3-5  grains  of  lead  in  the  liver,  which  weighed  45  oz. ;  -465  grain  in  the 
spleen,  weighing  4  oz. ;  -246  grain  in  a  deeply  pigmented  part  of  the  colon, 
weighing  6  oz. ;  -054  grain  in  the  heart,  weighing  10  oz. ;  and  none  at  all 
in  8  oz.  of  cerebral  matter. 

Diagnosis. — Ordinary  colic  and  the  affection  caused  by  lead  do  not 
differ  in  their  symptoms.  The  real  nature  of  the  latter  is  revealed  by  a 
peculiar  discoloration  of  the  gimis,  which  is  decisive  of  the  presence 
of  lead  in  the  body.  This  was  noticed  by  Dr.  Burton  of  St. 
Thomas's  Hospital,  in  1840  (' Med.-Chir.  Trans.,'  vol.  xxxiii).  Tan- 
queril  had,  however,  in  his  work  on  Plumbism,  published  in  1834, 
described  the  same  blue  line  and  determined  its  nature  and  signifi- 
cance. The  characters  of  this  line  were  accurately  noticed  by  Gull.  It 
consists  of  a  single  row  of  black  dots,  corresponding  with  the  vascular 
papillae  of  the  gums,  and  deposited  in  their  tissue,  not  between  them  and 
the  teeth.  When  complete  it  has  a  wavy  course,  easily  detected  by  a  lens 
if  not  by  the  naked  eye.  (See  Dr.  Faarge's  paper  in  the  '  Med.-Chir.  Trans.' 
for  1876). 

The  late  Sir  John  Tomes  long  ago  proved  that  it  was  caused  by  the  "  tar- 
tar," or  deposit  on  the  teeth  of  calcareous  salts  from  the  saliva,  or  rather  by 
animal  matters  which  penetrate  into  the  pores  of  the  tartar,  and  of  which 
the  decomposition  sets  free  sulphuretted  hydrogen.  He  showed  that  where 
there  is  a  gap  between  the  teeth,  so  that  tartar  is  absent,  no  "  blue  line  "  is 
formed.    Further  evidence  of  the  same  fact  is  afforded  by  cases  in  which 
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persons  who  keep  their  teeth  very  clean  have  failed  to  present  the  line, 
although  they  were  undoubtedly  affected  by  lead.  In  many  cases  the  line 
is  exceedingly  partial.  There  may  be  only  two  or  three  black  dots  on  one 
or  more  of  the  processes  of  gum  projecting  up  between,  the  teeth,  and  a 
lens  may  be  necessary  to  be  sure  of  them.  The  lead,  with  which  the  sul- 
phuretted hydrogen  combines,  no  doubt  comes  directly  from  the  circulating 
blood  of  the  vascular  papillte. 

Dr  Fagge  had  once  an.  opportunity  of  examining  microscopically  the 
gums  of  a  person  who  had  died  while  affected  by  lead-poisoning;  and  he 
found  that  the  coloiu*  was  due  to  the  presence  of  a  multitude  of  minute 
granules.  •  Some  of  these  were  aggregated  together  within  small  blood- 
vessels, the  ramifications  of  which  were  mapped  out  by  their  presence ; 
others  were  arranged  ia  double  lines  which  probably  correspond  with  the 
•exterior  of  other  vessels.  Thus  it  seems  that  the  "blue  line  "  is  really  due 
to  an  excretion  of  lead  from  the  blood ;  and  this  accounts  for  the  undoubted 
fact  that  when  iodide  of  potassium  is  given  to  a  patient  suffering  from  the 
poisonous  action  of  lead,  but  in  whom  the  line  happens  to  be  ill-developed, 
or  absent,  the  appearance  in  question  often,  becomes  well  marked  within  a 
few  days,  just  as  the  lead  can  then  be  found  in  the  urine,  although,  none  was 
being  excreted  previously.  We  have  had  several  instances  in  which  a  blue 
line  has  thus  been  brought  out  by  iodide  of  potassium  while  the  patient  was 
in  the  hospital  for  symptoms  due  to  lead  poisoning ;  and  the  late  Dr.  Frank 
Smith,  of  Sheflfield,  long  ago  made  the  same  observation. 

It  was  at  one  time  supposed  that  other  metals,  such  as  copper  or  bis- 
muth, might  be  capable  of  producing  similar  appearances.  But  there  is 
no  evidence  that  this  is  the  case. 

When  the  salts  of  lead  are  given  medicinally  in  considerable  doses  the 
line  often  makes  its  appearance  very  quickly.  Dr  Burton  met  with  in- 
stances in  which  it  was  developed  within,  two  days — oue  within  twenty-fom- 
hours — the  quantity  of  acetate  of  lead  taken  by  each  patient  having  then 
been  only  from  fifteen  to  twenty-four  grains.  When  the  blood  is  richly 
impregnated  with  lead,  and  when  the  teeth  are  so  neglected  that  plenty  of 
sulphiu-etted  hydrogen  is  provided,  the  line  may  go  far  beyond  Avhat  has 
just  been  described.  The  spaces  between  the  dots  may  be  filled  up  by  a 
uniform  black  discoloration,  which,  spreads  over  the  gum  for  some  dis- 
tance from  the  teeth.  The  inner  aspect  of  the  lips  may  also  present 
a  similar  staining ;  in  one  patient  at  Guy's  Hospital  this  was  half  an 
inch  broad. 

The  blue  line  can  be  seen  after  death  as  easily  as  during  tke  patient's 
life,  especially  round  the  molar  teeth. 

The  following  case  may  perhaps  be  found  instructive. 

The  writer  was  asked  to  see  a  lady  with  obscure  symptoms,  and  noticed  that  tliere  was 
a  blue  line  on  the  gums.  This  was  explained  by  the  fiimily  physician  as  due  to  shot  which 
had  been  carelessly  left  in  a  decanter  after  it  was  cleaned.  The  sherry  taken  from  this 
decanter  had  caused  the  lead-line.  The  symptoms,  however,  were  none  of  them  referable 
to  plumbism,  and  it  seemed  likely  that  a  considerable  amount  of  sherry  must  have  been 
taken  to  convey  the  lead.  And  on  questioning^  the  friends,  the  fact  of  intemperance,  which 
had  been  carefully  concealed,  was  admitted,  and  tlie  symptoms  were  explained. 

At  the  present  day  lead-colic  is  seldom  or  never  fatal,  at  least  in  Eng- 
land ;  but  formerly  patients  seem  not  unfrequently  to  have  died  of  it.  In 
such  cases,  and  in  those  in  which  during  an  attack  death  occurs  from  some 
other  cause,  the  alimentary  canal  is  said  to  present  no  morbid  change  of 
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importance     Several  post-mortem  examinations  were  made  by  Andral  and 
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Jr-oitou  1810)  Tke  former  found  the  intestines  free  from  inflammation 
and  neither  dilated  nor  contracted ;  the  latter,  however,  observed  the  colon 
to  be  contracted,  and  he  also  noticed  the  same  thing  in  rabbits  poisoned 
by  lead.  _  It  is  true  that  contraction  of  the  lai-ge  intestine  is  not  very  un- 
common in  persons  who  have  died  from  various  causes,  but  if  constantly 
tound  m  cases  of  plumbism  it  would  be  significant. 

_  Prophylaxis.— directions  given  to  workmen  whose  occupations 
bring  them  into  contact  with  lead  are  chiefly  that  they  should  pay  great  atten- 
tion to  personal  cleanliness,  that  they  should  prevent  as  much  as  possible  the 
poison  from  entering  their  air-passages,  and  above  all  that  they  should  not 
swallow  any  particles  with  their  food.  They  should  have  an  outer  suit  of 
linen  clothing,  worn  only  while  they  ai-e  at  work,  and  washed  at  least  once 
a  week.  They  should  never  take  their  meals  in  the  workroom.  When 
there  is  much  dust,  masks  or  respirators  would  probably  be  useful,  but  the 
men  can  seldom  be  induced  to  wear  them. 

Many  years  ago  Liebig  recommended  the  habitual  use  of  "  sulphuric  acid 
lemonade" — a  liquid  containing  a  small  quantity  of  sulphuric  acid  sweet- 
ened by  sugar,  which  it  was  supposed  would  render  any  compounds  of  lead 
that  might  enter  .the  stomach  innocuous,  by  converting  them  into  an  in- 
soluble sulphate;  and  Sir  Thomas  Watson  stated  that  in  some  works  at 
Birmingham  the  addition  of  the  acid  in  question  to  the  treacle-beer  which 
the  men  drank  caused  the  disappearance  of  colic.  It  had  before  prevailed 
to  a  distressing  extent  ;  afterwards  not  a  single  case  occurred  for  fifteen 
months. 

In  the  case  of  the  water  supplied  to  Sheffield,  referred  to  above  (p.  370), 
it  was  believed,  after  consultation  with  chemists  and  engineers,  that  the 
most  easy,  harmless,  and  effectual  remedy  was  to  add  chalk  to  the  water  in 
the  great  "  dams  "  or  reservoirs  on  the  surrounding  moors  from  which  the 
town  is  supplied. 

Treatment. — Colic  arising  from  lead  must  be  treated  immediately  in  the 
same  way  as  any  other  form  of  the  complaint.  Sometimes  there  is  con- 
siderable difficulty  in  bringing  about  an  action  of  the  bowels,  so  that  two  or 
three  successive  doses  of  castor  oil  with  laudanum  may  be  required,  and  it 
may  even  be  necessary  to  add  one  or  two  drops  of  croton  oil  ;  but  when 
once  a  free  evacuation  has  occm-red  all  the  symptoms  generally  disappear. 
The  patient  should,  however,  take  a  course  of  iodide  of  potassium.  The 
iodide  of  lead  is,  of  course,  insoluble ;  but  the  alkaline  iodides  possess  the 
power  of  forming  a  soluble  compound  with  the  lead  deposited  in  the  tissues. 
This  is  absorbed  again  into  the  blood  and  then  excreted  by  the  kidneys,  as 
was  long  ago  established  by  the  observations  of  Nicholson  and  Parkes.  In  a 
mai'ked  case  at  Guy's  Hospital,  the  urine  had  contained  no  lead  before  the 
patient  began  to  take  the  iodide,  Avhereas  the  i>resence  of  the  metal  was 
aftenvards  detected  without  difficulty.  Probably  it  is  because  the  lead  is 
apt  to  remain  in  the  body  all  through  an  attack  of  colic,  that  the  complaint 
sometimes  relapses  after  it  has  been  cured,  when  the  subsequent  com'se  of 
elimination  has  been  neglected. 

Other  effects  of  plumbism  beside  colic  are  a  jDeculiar  form  of  atrophic 
palsy  chiefly  affecting  the  extensors  of  the  forearm,  atrophy  of  the  cerebral 
cortex,  epilepsy  or  mania,  ancemia,  myalgia,  menorrhagia,  abortion,  chronic 
atrophic  nephritis,  and  saturnine  gout.    Some  of  these  have  been  already 
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described  (vol.  i,  pp.  519,  845),  and  others  will  be  noticed  in  the  chapters  on 
Brio-ht's  disease  and  anaemia. 

Constipation.*— This,  by  far  the  most  frequent  disorder  of  the  bowels, 
has  already  been  mentioned  as  a  symptom,  of  most  fevers,  occasionally  even 
of  enteric,  of  cerebral  disease,  of  dyspepsia,  and  of  colic ;  it  is  also  the  most 
obvious  effect  of  mechanical  obstruction  of  the  bowels.  But  constipation  is 
still  more  often  met  with  as  a  primary  complaint. 

Pathology. — There  are  great  diflEerences  in  the  frequency  with  which 
healthy  persons  go  to  stool.  In  some  an  action  of  the  bowels  occurs  only 
iit  intervals  of  two  or  three  days,  yet  they  suffer  no  inconvenience.  This  is 
not  a  condition  which  calls  for  medical  interference.  But  the  natural  im- 
pulse for  relief  is  often  resisted  for  several  successive  days,  until  it  becomes 
weakened  by  repression.  This  may  occur  in  schoolboys  merely  because 
they  are  careless,  or  unwilling  to  face  the  outside  air,  and  in  young  women 
because  they  are  too  modest  to  be  seen  going  to  the  closet.  Thus  the 
periodicity,  which  is  so  important  in  most  of  the  bodily  functions,  is  lost. 

Apart  from  such  cases  as  those  last  mentioned,  in  which  at  first  the  will 
is  alone  concerned,  the  exciting  cause  of  constipation  is  either  that  the 
peristaltic  action  of  the  bowel  is  too  slow  or  deficient  in  force,  or  that  the 
faeces  are  too  dry  and  hard,  so  that  they  do  not  readily  pass  down  the 
transverse  descending  and  sigmoid  colon  into  the  rectum.  In  other  words, 
there  is  either  paresis  of  the  muscular  coat  of  the  intestines,  or  deficiency 
in  the  secretion  of  succus  entericus.  Both  functions  are  under  the  influence 
of  the  intestinal  nerves ;  but  not  so  directly  as  the  vascular  supply  of  the 
bowels.  Clinically,  obstinate  constipation  is  not  only  one  of  the  most  con- 
stant conditions  in  those  suffering  from  mania,  melancholy,  and  hysteria ; 
but  it  is  equally  characteristic  of  organic  cerebral  disease,  of  tuberculous 
meningitis,  and  tumour  of  the  brain,  and  also  of  the  form  of  anaemia  known 
as  chlorosis. 

The  seat  of  constipation  may  be  said  to  be  in  the  colon.  If  sluggish- 
ness of  peristalsis  and  of  secretion  affected  the  whole  intestinal  tract,  there 
would  be  accumulation  in  its  upper  portion.  Moreover  we  never  find  the 
small  intestines  loaded  with  stagnant  contents  except  when  they  are  dis- 
tended by  a  mechanical  obstruction.  The  accumulation  in  functional  cases 
is  chiefly  in  the  sigmoid  flexure.  The  rectum  is  sometimes  found  full  of 
liard  scybala,  but  this  is  usually  in  a  late  stage  of  chronic  and  obstinate 
constipation.  The  caecum  is  often  distended  with  liquid  fseces,  in  cases  of 
organic  stricture  lower  down.  Scybalaf  are  found  occasionally  in  the  trans- 
verse colon,  frequently  in  the  descending  and  sigmoid  portion,  or  in  the 
rectum. 

Of  the  two  possible  physiological  causes  of  constipation,  deficiency  of 
secretion  and  deficiency  of  peristalsis,  it  is  probable  that  the  latter  is  the 
most  frequent  and  important.  Paralytic  secretion  in  the  small  intestine 
is  abundant,  not  deficient  (p.  377,  foot-note  t),  and  the  mucus  secreted  by  the 
colon  or  rectum  is  often  increased  by  the  irritation  of  scybala. 

Among  the  occasions  of  constipation  may  be  mentioned  habitual  restric- 
tion to  an  animal  diet,  so  that  there  is  not  the  bulk  of  food  necessary  to 
excite  healthy  peristalsis. 

*  Synonyms. — Obstipatio — Alvus  adstricta. — Fr.  Constipation. —  Germ.  Hartleibigkeit. 

t  The  Greek  o-Kv/SaXor,  a  word  of  uncertain  derivation,  is  applied  to  refuse,  offscourings, 
and  dung;  but  in  the  plural  is  confined  by  modern  usage  to  hard,  dry,  and  separate  pellets 
of  faecal  matter. 
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prevented  hen  .ailing  b",  obeSroMalTe  .f" 

Sometimes  the  passage  into  the  rectum  of  round  pellets  which  had  been 
moulded  m  the  sacculi  of  the  colon  excites  a  great  defire  to  go  to  stool  and 
violent  straining  before  they  are  got  rid  of.  ' 

W  ^^r}^^  '"'f  T  ""^^""^^  sensitiveness,  and  becomes  obstructed 

bj  hard,  dry  sc3^bala  the  lining  membrane  may  become  irritated  and  pour 

r  =7^^ -trt  St--  ^.^XX^'ll 

P^t  ordeal  .atte.  was  sho^t^tS!,  I=S  ^^r^:!^^^ 

_  Habitual  constipation  has  a  marked  influence  on  the  general  health  and 
spirits  of  the  patient.  The  tongue  is  furred,  the  breath  foul,  and  there  i^ 
an  unpleasant  taste  in  the  mouth.  The  temper  becomes  irritable  and 
melancholy,  and  the  countenance  depressed  and  sallow. 

Constipation  is  less  common  than  diarrhoea  in  infants  and  youn<r  chil- 
dren; it  is  very  frequent  in  old  age,  partly  from  the  diminished  Keflex 
activity,  and  partly  from  the  more  sedentary  habits  of  that  period  of  life 
The  latter  cause  is  most  likely  the  chief  cause  of  constipation  beino-  more 
common  m  women  than  in  men ;  but  another  reason  is  in  the  pre?alence 
of  chlorosis  in  young  women,  for  a  sluggish  state  of  the  bowels  is  almost 
constant  m  this  form  of  an£emia.  The  bowels  are  more  apt  to  be  confined 
m  winter  and  in  spring,  with  the  wind  in  the  east,  than  in  summer  and 
autumn,  and  in  the  colder  regions  rather  than  in  the  tropics. 

We  have  seen  that  lead  has  a  powerful  paralytic  influence  on  the  colon,, 
and  insoluble  carbonates  of  bismuth  and  calcium  have  a  similar  effect,  but 
probably  by  checking  secretion  rather  than  peristalsis,  and  drugs  containing 
tannin  probably  act  in  the  same  way. 

'Dry  food  tends  to  constipation,  fruit  and  salads  to  relaxation  of  the 
bowels.  Red  wine  is  believed  to  have  the  former,  and  white  wine  the 
latter  effect.  Tea  is  thought  to  be  binding  and  coft'ee  relaxing,  as  is  also 
hot  broth  and  beef  tea.  Many  persons  find  that  beer  produces  constipation, 
along  with  dyspeptic  symptoms  which  are  commonly  called  bilious.  Intem- 
perance in  liquor  leads  to  diarrhoea,  but  only  in  the  later  stages  when  there 
is  irritation  from  mucous  colitis.  Tobacco-smoking,  by  almost  universal 
experience,  antagonises  constipation. 

It  is  remarkable  how  much  more  general  is  a  confined  than  a  relaxed 
condition  of  the  bowels  throughout  the  world  ;  not  only  among  the  seden- 
tary classes,  among  women  or  old  men,  but  in  the  backwoodg  of  Canada. 
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in  Australia,  New  Zealand,  and  the  Cape,  among  shepherds  and  ploughmen, 
soldiers  and  sailors,  men  who  ride  and  men  who  row,  among  ancient 
Komans  and  modern  Turks,  at  every  stage  of  civilisation  and  with  every 
variety  of  food  and  of  habits.* 

Treatment— It  is  no  wonder  that  those  who  suffer  from  the  discom- 
forts of  constipation  ai-e  ready  to  take  purgatives  almost  every  day  and  m 
increasing  doses.  One  sees  patients  who  for  years  have  never  had  a  natural 
action  of°the  bowels.  Most  quack  medicines  consist  of  aloes,  senna,  gam- 
boo-e,  or  purgative  salts.  Each  time  that  they  are  taken  they  cause  free 
evacuations,  but  they  make  the  intestines  less  capable  than  before  of  re- 
sponding to  natural  stimulus. 

A  similar  though  not  so  rapid  effect  is  produced  by  the  habit,  more 
common  in  France  than  here,  of  frequent  or  daily  use  of  an  enema  of  water, 
at  fii-st  with  the  chill  off,  afterwards  quite  cold ;  or  by  using  suppositories 
of  cacao-butter,  or  small  injections  of  glycerine.f 

Our  object  should  be  to  use  as  little  purgative  medicine  as  possible. 
Diet  will  do  much.  Many  persons  eat  too  soft  and  too  concentrated  food ; 
less  meat  and  made  dishes,  more  green  vegetables,  salads  and  fruit,  will 
often  set  them  right.  Mastication  is  better  performed,  secretion  more 
active,  and  the  increased  amount  of  undigested  woody  fibres,  spiral  vessels 
and  seeds  is  a  healthy  stimulus  to  peristalsis.  A  baked  apple  taken  every 
evening  is  an  excellent  prescription  in  habitual  constipation;  and  brown 
bread  is  better  than  white  for  the  same  reason. 

Exercise  out  of  doors  is  essential  and,  next  to  riding  on  horseback, 
bicycling  appears  to  be  the  most  useful.  A  glass  of  cold  water  while  dress- 
ing of  a  morning  is  often  effectual ;  but  in  certain  cases  a  spoonful  of  olive 
oif  acts  better.  In  obstinate  cases  kneading  the  abdomen  from  right  to 
left  is  a  valuable  mode  of  treatment. 

A  most  important  point  is  that  the  patient  should  seek  relief  at  a 
regular  hour  each  day,  and  allow  the  necessary  time  for  the  bowels  to  act. 
If  the  habit  of  daily  action  can  be  acquired  half  the  battle  is  won.  . 

The  drug  which  Trousseau  chiefly  relied  on  in  cases  of  habitual  consti- 
pation was  the  extract  of  belladonna. 

When  we  are  obliged  to  use  pills  the  best  are  the  compound  rhubarb, 
the  colocynth  and  henbane,  or  the  aloes  and  myrrh,  and  it  is  often  important 
to  give  sulphate  of  iron  along  with  laxatives.  A  combination  of  nux  vomica, 
ipecacuanha,  aloes  and  steel,  with  henbane  or  a  drop  or  two  of  carminative 
oil  is  justly  esteemed, 

*  See  the  graphic  account  hy  the  late  Capt.  Burnaby  of  his  ride  through  Asia  Minor, 
and  the  advertisements  of  purgative  pills  which  fill  every  newspaper  at  home  and  abroad 
and  disfigure  the  face  of  the  earth. 

t  The  following  plan  of  treatment  was  recommended  by  Dr  Spender,  of  Bath,  in  the 
'  Medical  Times  and  Gazette '  for  1870.  It  consists  in  the  regular  administration  of  a  pill 
containing  from  one  to  three  grains  of  sulphate  of  iron,  and  about  a  grain  of  the  watery 
extract  of  aloes,  or  the  compound  extract  of  colocynth,  or  the  compound  rhubarb  pill.  At 
first  the  patient  should  take  three  pills  a  day,  one  after  eacli  meal.  He  should  be  told  that 
for  two  or  even  three  days  he  is  not  to  expect  a  motion,  but  that  when  the  bowels  have 
once  acted  they  will  be  moved  more  frequently.  And  now  comes  the  point  of  importance — 
that  whenever  there  is  a  loose  evncuation  he  should  instantly  decrease  the  number  of  pills 
which  he  takes.  Nothing  approaching  to  a  purgative  effect  should  ever  be  permitted. 
Very  soon  two  pills  a  day  are  sufficient ;  and  a  fortnight  later  a  single  one  pei'haps  produces 
the  desired  effect.  Within  another  month  he  is  able  to  do  with  a  pill  once  or  twice  a  week. 
The  cases  which  Dr  Spender  reports  are  very  striking,  and  after  repeatedly  putting  this 
plan  in  practice  I  can  confirm  his  testimony  to  its  value. — C.  H.  F. 
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No  plan,  however,  is  always  and  in  all  cases  the  best  and 
adapt  one's  treatment  more  or  less  to  the  patient.  ' 

suitt^  otttii^,  r;r:t :  itt^^^     r  ^«  --"^  - 

bowels.  '  '''''''''  iiiclmed  to  looseness  of  the 

^nye^'^ZZ      f  ^^P^"^^  ^-"^1^  starchy  food  being 

LnctnU       r.         '\  ^^d^^^g  broths   to   their   d  et 

onTv  be  C^^^       and  manna  are  each  useful  in  such  cases.   Casto  oU  should 

menL;sei°"'rr;"°'."'""^^^^^^^  Friction  of  the  abdo 

X  small  So!'  P;^*^^"^.^^  V^-^  constipation  is  combined  with  colicky  pains. 
mlh    ^^  ^  ^"'^^'^^        ^^^^^^1  substitute  for  an  enema. 

ness  0   of  o 1^         T^'V''"''  ^^^^^  ^'^^^l^  «f  careless- 

ness oi  of  over-eatmg,  and  needs  no  drugs  for  its  cure.    Figs,  prunes  and 

baked  apples,  oatmeal  porridge,  and  green  vegetables  usual/suffice     is  an 

occasional  laxative,  castor  oil  is  the  safest  and  most  effectual.    In  the  less 

frequent  chronic  cases,  the  combination  of  rhubarb  and  magnesia  (or  rhubarb 

and  soda)  with  an  aromatic,  known  as  Gregory's  powder,  the  Pulv  Scam- 

TZ\^r''-{  ''t-  G^^^y-^--  Comp.,  are' each 'useful,  and  better 

than  sahne  laxatives.  Cascara  sagrada  is  also  a  harmless  domestic  medi- 
c  1  He  • 

(&)  When  constipation  is  associated  with  anemia  and  amenorrhoea  in 
young  women,  we  must  always  add  steel  to  laxatives.  Griffiths'  mixture 
and  Blauds  pills  consist  of  sulphate  of  iron  and  carbonate  of  potash: 
pilulae  Eufi  (pil.  aloes  c.  myrrha)  should  be  combined  with  these,  or  decoc- 
tion ot  aloes  may  be  given  separately. 

(c)  In  the  most  numerous  cases  of  all,  those  of  habitual  constipation  in 
adults  of  both  sexes,  the  disorder  not  infrequently  disappears  of  itself  durin- 
a  hohday.  Sedentary  occupations  favour  it,  and  exercise  is  often  a  cure° 
yet  patented  purgative  pills  have  a  great  sale  among  American  cow-boys 
and  Australian  herdsmen,  who  live  in  the  open  air  and  are  always  in  the 
saddle. 

The  first  indication  is  to  avoid  habitual  medicine  if  possible.  Exercise 
and  diet  should  be  tried  first.  Oatmeal  porridge  at  breakfast,  treacle  or 
honey,  brown  bread,  chocolate,  and  fruit— particularly  figs,  stewed  prunes, 
and  baked  apples— are  all  valuable.  A  larger  proportion  should  be  taken 
of  vegetable  to  animal  food,  and  of  liquids  to  solids ;  a  tumbler  of  water 
(cold  or  hot)  while  dressing,  and  a  baked  apple  for  supper,  is  an  excellent 
prescription  for  habitual  costiveness.  With  many  persons  a  pipe  or  cigar- 
ette after  breakfast  seems  to  act  as  an  efficient  stimulus  to  peristalsis,  per- 
haps only  by  directing  the  thoughts  and  favouring  regular  periodicity. 

When  drugs  are  necessary,  small  doses  of  belladonna  at  night,  and  nux 
vomica  and  aloes  or  rhubarb  before  dinner,  form  the  best  laxative  pills; 
while  aperient  salines  may  be  added  to  the  early  draught  of  Avater. 

Some  persons  are  certainly  better  if  they  take  a  pm-ge  once  a  week, 
once  a  fortnight,  or  (as  was  formerly  stipulated  in  the  indentures  of  London 
apprentices)  once  a  month.  For  this  purpose  two  compound  rhubarb  pills, 
with  or  without  two  or  three  grains  of  blue  pill,  may  be  taken  overnight,  or 
a  calomel  and  colocynth  pill  may  be  resorted  to,  followed  by  a  seidlitz 
powder  or  other  saline  draught  the  next  morning. 

(d)  In  patients  who  are  subject  to  gout,  and  in  those  who  habitually 
live  too  freely,  a  blue  pill  followed  by  a  black  draught  is  still  the  best 
occasional  remedy;  and  in  chronic  cases  of  gouty  dyspepsia  with  constipa- 
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tion,  a  well-diluted  wann  saline  laxative  before  ^^^^^^^^'f  ^^^^^^^^ 
treaiment,  tdcen  for  weeks  or  months  together  Roche  le  alts  Carlsbad 
salts,  Friedrichshall  or  Hungarian  bitter  waters  (HW^di-Janos)  aie  best 
adapted  for  this  purpose.  Or  patients  may  joumey  to  any  of  the  springs 
diich  furnish  laxative  waters,  to  Epsom,  Cheltenham,  or  Bohemia.  Pure 
niagnesian  sulphate  is  perhaps  the  most  efficient    and  least  tmpleasant 

saline  aperient.  .        •       e  Tt    •  „av,o 

(e)  The  constipation  of  women  at  the  climacteric  period  ot  lite  is  gene- 
rally best  treated  by  a  combination  of  sulphate  of  iron,  sulphate  of  mag- 
nesia, and  aromatic  sulphuric  acid,  attention  to  diet,  and  substitution  oi 

cocoa  or  coffee  for  tea. 

(f)  Lastly,  the  atonic  costive  state  of  the  bowels  which  may  be  called 
senile  constipation  is  perhaps  the  only  one  in  which  the  habitual  use  of 
clysters  is  advisable.  Of  drugs,  belladonna  is  in  these  cases_  the  most 
valuable  :  nux  vomica  comes  next,  and  may  often  be  combined  with  a  small 
quantity  of  aloes  as  a  daily  pill.  Many  cases  of  what  looked  like  malignant 
disease  of  the  rectum  or  sigmoid  flexure  have  been  cured  by  the  persevering 
use  of  unmedicated  enemata  and  belladonna.  Of  this  we  had  m  1887  a 
striking  instance  in  Philip  Ward,  where  a  case  of  most  obstinate  constipa- 
tion with  tympanites  and  visible  peristalsis  was  thus  treated,  with  the  best 
result ;  and  the  writer  has  seen  the  same  result  in  many  cases  before  and 


since. 


DiARRHCEA.*— A  frequent  result  of  intestinal  disorder  is  diarrhoea— thQ 
discharge  of  the  contents  of  the  bowel  in  a  fluid  condition,  and  with  exces- 
sive frequency. 

This  depends  upon  one  or  both  of  two  causes ;  an  increase  m  the  peri- 
staltic movements  of  the  bowels,  or  an  increase  in  their  secretion.  It  is 
often  difficult  to  distinguish  between  these  two  conditions ;  and  no  doubt, 
in  many  cases,  both  are  in  action  simultaneously.! 

As  Avith  constipation,  so  with  diarrhoea,  the  chief  seat  of  the  disorder 
is  in  the  large  intestine. 

Subacute  and  acute  diarrhoea. — The  exciting  cause  of  an  attack  of  diar- 
rhoea is  sometimes  mental ;  it  attacks  the  boy  who  is  in  dread  of  being 
punished,  or  the  man  who  is  about  to  be  examined  or  to  lecture.  ^  A  similar 
condition  is  common  in  young  soldiers  under  fire.  In  infants  it  is  apt  to  be 
set  up  by  amylaceous  food,  which  cannot  be  digested,  because  the  secretions 
which  convert  starch  into  sugar  are  not  formed  during  the  first  few  months 
after  birth.  Certain  kinds  of  food,  high  game,  melons,  and  too  much  over- 
ripe fruit  in  general,  are  well-known  causes  of  diarrhoea. 

A  frequent  cause  of  diarrhoea,  particularly  occurring  in  the  morning,  is 
intemperance ;  so  much  so  that  a  daily  loose  motion  before  breakfast  should 
always  suggest  this  possibility. 

Another  form  of  diarrhoea  is  that  produced  by  chill.  In  some  persons 
exactly  the  same  exposure  which  they  know  will  be  followed  by  a  "  feverish 
cold  "  in  the  winter,  will  cause  abdominal  pain  with  furred  tongue,  thirst, 
and  slight  pyrexia,  and  the  bowels  will  be  freely  open  for  a  day  or  two. 

*  Aiappoia,  i.  e.  a  running  through  :  SiappoiaQ  una  uKparov  sTnimrTOVtrriQ,  o'l  ttoXXoi 
vartpov  oi  avrfiv  &aQtvt'i{t  cnrB(p9iipovTo — of  the  Phigue  of  Athens,  Thuc.,  ii,  49. — Alvus 
soluta — Looseness  of  the  guts. — Fr.  Diiirrhee. —  Germ.  Durchtnll. 

t  See  a  report  to  the  British  Association  by  Sir  Lauder  Bnmton  and  tlie  writer,  on  the 
nervous  mechanism  of  intestinal  secretion  and  movement  (1874-5-6) ;  also  an  article  hy  Star- 
ling and  Bayliss  in  the  '  Journ,  of  Pliysiology  '  (1898,  vol.  xxiii,  p.  9),  and  one  by  Dr 
Edkins  in  Schafer's  '  Text-book  of  Physiology  '  (vol.  i.  p.  554). 
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The  .„.„e  effect  u„y  be  produced  by  a.  east  wind  without  a  definite 

inde^SroTeiiro^o^ht  uL'dro/s;:^  ^."^^'"^ 

p.  384  6).  ^"""^"'^      ""^''"'"'^       ulcerative  colitis  (intra 

tamSeT,,^tl''''"°""'''"'  ""'"^"'"g  ^spended  vegetable  matters,  or  eon- 
~nXrrC.^''  "  certain,;  capX 

suffered.    The  water  whiS  the  ,    ?  »">■  """"l"!"  ot  "leir  familie. 

a  yellowish  colo  "a„d  „  ISlea^M  ^^^^^^^^^  T,'.  ""'l  '»  l'»ve 

Sra:-rei£H'^^^^^^^^ 

^^i^zcZemic  infantile  diarrhoea:*-lt  has  long  been  known  that  in  late 
T^Z''^  T  ^^l^/^tumn  diarrhoea  is  verj  apt  to  prevail  epidemically, 
particularly  an  London  and  other  large  to^vns.  In  Dr  Greenhow's  report  tc^ 
the  Privy  College  m  1860,  he  stated  that  where  it  prevailed  most  severely 
some  local  cause  could  always  be  traced  in  the  air  or  the  water.  The  out- 
brealc  at  Salford,  above  mentioned,  he  regarded  as  a  crucial  instance,  prov- 
ing that  such  conditions  are  really  the  cause  of  epidemic  diarrhcea 

bubsequent  inquiries,  however,  have  not  borne  out  this  explanation  of 
epidemic  diarrhoea.  There  is  no  reason  to  suppose  that  "  bad  smells  "  pro- 
duce diarrhcea  m  themselves;  they  are  rather  valuable  evidence  of  the 
possibility  of  contamination  of  food  or  water.  The  fatality  of  epidemic,  as 
ot  sporadic,  diarrhoea  is  almost  wholly  confined  to  children  under  five  years 
and  most  of  the  cases  occur  in  those  under  two  years  of  age  but  above  six 
months. 

,^la^^"  ?f  I^eicester,  investigated  the  couditions  under  wl.ich  283  clnldreu  had  been 

fr,S*    V    A      ,  T''^  ^"  1873,  and  found  tlmt  a  large 

majonty  ived  m  houses  not  m  bad  sanitary  condition,  and  that  107  were  wholly  suckled, 
98  part.a  ly  suckled  and  78  fed  by  the  bottle  alone.  Impurity  of  drinking-water  clearly 
was  not  the  cause  of  the  disease  in  the  107. 

The  late  Sir  George  Buchanan,  while  not  denying  that  summer  diarrhcea 
has  associations  with  filth,  suspected  that  it  is  really  due  to  a  specific  poison. 
He  maintained  that  whatever  may  be  the  heat  of 'the  weather  before  July, 
it  does  not  cause  epidemic  diarrhoea.  Yet  the  connection  of  the  disease 
with  autumnal  heat  is  certain,  for  the  mortality  from  this  cause  is  much 
greater  in  hot  than  in  cool  seasons. 

The  late  Dr  Ballard  ascertained  that  summer  diarrhoea  in  children  is 
associated  with  a  rise  of  temperature  to  56°  Fahr.,  at  a  depth  of  four  feet 
from  the  surface  of  the  soil  ('  Keport  to  Local  Government  Board,  1888  ')  ; 
and  Dr  Dawson  Williams  has  adduced  many  facts  which  point  to  a  high 
minimum  temperature  as  an  important  element  in  the  causation  of  the 
disease.! 

*  /%»o»yfn.y.— ftastro-enteritis,  muco-enterltis,  epidemic  enteritis,  intestinal  or  g.istro- 
intestinal  catarrh  in  young  children. 

t  Sec  Dr  Newsholme's  Milroy   Lectures  ('Lancet,'  May  9tli  and  16th,  1895),  and 
Address  on  Epidemic  Diarrhoea  ('  Public  Health,'  Dec,  1899). 
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Specific  diarrhoea.— The  human  intestine  is  the  seat  of  innumerable 
microbes  of  numerous  species  and  varieties.  It  would  appear  almost  hope- 
less to  identify  those  which  are  specific  and  pathogenic ;  but  this  has  been 
done,  as  we  have  seen  in  the  case  of  the  vibrio  of  cholera,  the  bacillus  of 
enteric  fever,  and  the  Bacillus  coli  communis.  A  minute  bacillus,  isolated 
and  identified  bj  Gaertner,  has  been  detected  in  cases  of  epidemic  diarrhoea. 
In  this  country  Dr  Herbert  Durham  has  traced  to  this  Bacillus  enteritidis 
(B.  sporogenes)  epidemics  in  lunatic  asylums  in  more  than  one  instance 
(•  Brit.  Med.  Jomm.,'  Sept.  3rd,  1898). 

The  diarrhoea  due  to  the  causes  hitherto  mentioned  is  an  acute  dis- 
order; one  that  may  run  its  course  in  a  few  hours,  and  that  does  not 
last  more  than  a  week  or  ten  days. 

In  all  cases  of  acute  diarrhoea  the  possibility  of  irritant  poisoning 
should  be  borne  in  mind,  whether  accidental,  suicidal,  or  criminal.  And 
not  less  anxiously  should  one  look  for  the  signs  of  Enteric  fever. 

Chronic  diarrhoea  is  scarcely  ever  a  primary  disorder.  When  it  con- 
tinues beyond  a  fortnight  or  three  weeks,  tuberculous  disease  should  be 
suspected  in  children,  and  one  of  the  other  kinds  of  secondary  diarrhoea 
mentioned  below  in  adults. 

The  anatomical  changes  discovered  when  acute  diarrhoea  proves  fatal 
are  very  slight.  As  in  the  case  of  other  mucous  membranes,  vascular  in- 
jection disappears  after  death,  and  softening,  on  which  French  pathologists 
formerly  laid  stress,  is  probably  a  cadaveric  change.* 

After  diarrhoea  has  run  a  more  chronic  course,  slaty  or  black  patches 
may  be  seen  after  death  in  the  mucous  surface  of  the  colon,  or  black  dots 
and  rings  con-esponding  with  the  solitary  follicles.  Its  coats  may  be  thick- 
ened, and  it  may  be  lined  with  a  viscid  opaque  mucus.  More  frequently, 
however,  one  is  unable  to  detect  any  definite  change  in  the  intestine, 
although  the  diarrhoea  may  have  been  present  for  a  long  time  before  death. 
Particularly  in  infants,  with  whom  diarrhoea  is  a  frequent  cause  of 
death,  one  seldom  finds  any  pathological  change. 

Symptoms. — The  discharges  of  diarrhoea  consist  of  fluid  feecal  matter 
like  that  which  the  small  intestine  normally  contains.  It  has  been  so 
rapidly  hurried  down  by  the  colon  that  little  or  no  absorption  has  taken 
place.  It  may  be  of  a  bright  yellow  colour,  or  more  or  less  brown.  In 
infants  the  evacuations  of  diarrhoea  are  often  green,  like  spinach,  a  result 
not  due  to  the  administration  of  calomel,  but  to  change  of  the  bilirubin 
into  biliverdin.  In  adults  the  evacuations  look  sometimes  like  almost  pure 
bile,  but  the  later  diarrhoeal  discharges  are  pale  and  watery,  like  "  rice 
water  stools "  of  cholera.  Under  the  microscope  crystals  of  triple  phos- 
phate can  often  be  detected  in  the  matters  voided  from  the  bowels  in  all 
forms  of  diarrhoea.  Mucus  is  sometimes  found  in  considerable  quantity, 
but  pus  is  not  present  unless  there  is  ulceration.  Blood  also  can  seldom  or 
never  be  detected,  even  when  advanced  tuberculous  ulcers  exist. 

Acute  diarrhoea  is  generally  accompanied  by  some  degi'ee  of  colic,  by 
thirst  and  want  of  appetite,  and  by  slight  fulness  of  the  abdomen.  In 
chronic  diarrhoea  these  symptoms  are  absent ;  the  abdominal  walls  ai'e 
sunken  and  retracted.  In  infants  prolapse  of  the  rectum  is  apt  to  occur, 
and  the  anus  becomes  sore  and  excoriated. 

Mild  cases,  in  adults,  cause  little  disturbance  of  the  general  health ; 

*  Sometimes  after  death  from  severe  and  acute  diarrhoea  a  psetido-dipldheritic  state, 
especially  marked  in  the  valvulte  conniventes,  may  be  found  throughout  a  large  part  of  the 
jejunum.— C.  H.  F. 
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have  but  little  the  matter  with  it,  and^vhr;  tT  r  th:Tulse  nor  the 
respiration  rs  accelerated.    As  already  mentioned,  in  infants  the  disease  i! 

;7ptts"„fXr    "^""^  oia^tr^'h 

Cases  in  which  the  evacuations  are  profuse  and  watery  are  called 
cho  era.c  diarrhea  "  or  often  "  English  cholera,"  and  these  names  a^p  ar 
m  the  returns  of  the  Registrar-General  every  autumn;  but  they  are  proba- 
bly misapphed  since  even  severe  cases  of  this  kind  are  distinct  from  AsTa^c 
or  epidemic  cholera  (vol.  i,  p.  287) 

th/Z'^'T'-~^'"       "^^^^'r  ^""^'^  i«  «^ffi«i«nt  to  see  that 

the  patient  IS  warm  particularly  his  belly  and  his  feet;  to  make  him  lie 

tZlT  ^  \^^P  to  give  him  arrowroot.    Broths,  and 

particularly  beef-tea,  are  contra-indicated.  A  flannel  binder  or  a  hot  bran- 
bag  is  often  comforting. 

_  Next  to  warmth  rest  is  essential;  a  patient,  who  has  been  tormented  by 
gnpmg  and  frequent  loose  evacuations  while  going  about,  finds  relief  and 
comfort  by  lying  in  bed.    The  food  should  be  restricted  to  rice  or  arrowroot 
milk  and  lime-water,  diy  toast  or  biscuits,  with  a  little  brandy  and  water  if 
there  is  famtness. 

In  many  cases  diarrhoea  is  the  result  of  irritating  food,  and  then  a 
dose  of  castor  oil  is  the  appropriate  remedy,  just  as  an  emetic  may  be  the 
best  cure  for  vomiting. 

In  acute  diarrhoea  it  is  sometimes  desirable  to  begin  with  a  dose  of 
castor  oil  with  a  little  opium;  or,  what  is  perhaps  better,  a  scruple  of 
Gregory  s  powder,  or  some  other  preparation  of  rhubarb.  But  as  a  rule 
the  contents  of  the  bowels  are  being  swept  away  by  the  diarrhoea  itself,  and 
the  best  medicine  is  a  carminative  with  a  little  alkali.  A  popular  formula 
consists  of  10  or  15  grains  of  carbonate  of  soda,  twenty  minims  of  aromatic 
spirits  of  ammonia,  and  an  ounce  of  peppermint  water;  this  may  be  repeated 
every  two  or  three  hours.  Another  valuable  remedy  is  the  subnitrate  of 
bismuth  in  powders  or  lozenges,  or  the  aromatic  chalk  powder. 

It  is  not  advisable  to  prescribe  opium,  or  morphia,  in  acute  diarrhoea, 
at  least  until  other  remedies  have  had  a  fair  trial.  Nor  should  astringents 
be  given  at  the  commencement  of  the  attack ;  but  in  chronic  diarrhceaM:hey 
are  often  most  valuable.  Haematoxylum,  krameria,  kino,  catechu,  hazeline ; 
the  extract  of  Indian  bael ;  the  compound  chalk  powder  and  the  carbonate 
of  bismuth ;  alum,  sulphate  of  copper  wth  opium — each  of  these  may  be 
used  with  good  result  in  suitable  cases.  Many  physicians  employ  sulphuric 
acid  as  an  astringent ;  but  the  few  drops  prescribed  must  be  neutralised  in 
the  duodenum,  and  since  they  are  always  used  with  some  preparation  of 
tannin  or  of  opium,  no  experience  can  be  jjleaded  in  their  favour. 

Sometimes  each  astringent  seems  to  lose  its  effect  after  the 
patient  has  been  taking  it  for  a  few  days,  and  one  is  often  obliged  to  pre- 
scribe many  in  turn.  In  such  casfs  Dover's  powder  or  some  other  form  of 
opium  is  veiy  serviceable;  and  it  may  be  continued  for  several  months 
without  affecting  the  patient  injuriously. 

In  the  diarrhoea  of  infants  and  young  children,  Dr  Eustace  Smith  says 
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that  he  has  been  disappointed  in  such  antiseptic  remedies  as  thymol,  sulpho- 
carbolates,  phenol,  and  creasote ;  and  has  found  nothing  so  useful  as  grey 
powder  or  small  doses  of  calomel. 

In  these  patients  rest  in  bed,  warmth  to  the  abdomen  and  hot  water 
with  milk  or  whey  or  barley  water  are  indicated,  and  biandy  is  called  for 
in  severe  cases.  Early  treatment  is  of  the  utmost  importance.  In  some 
cases  washing  out  the  rectiun  with  warm  water  has  proved  of  great  value. 

A  method  of  treating  diarrhoea,  which  often  succeeds  in  infants,  consists 
in  giving  no  food  whatever  except  raw  meat,  finely  gi-ated  into  a  pulp  and 
mixed  with  powdered  sugar  or  currant  jelly  to  make  it  palatable.  Trous- 
seau used  to  prescribe  this  as  "  conserve  de  Damas."  He  relates  the  case  of 
a  young  lady  who  had  suffered  from  intractable  diarrhoea  for  six  months, 
and  who  was  quickly  cm-ed  by  raw  meat. 

The  proplvylaxis  against  epidemic  diarrhoea  depends  on  giving  children, 
only  boiled  milk,  or  "  humanised  "  milk,  on  avoiding  stale  or  tainted  meat 
and  fish  and  bruised  or  um-ipe  fruit,  and  on  cleanliness  and  free  ventilation, 
in  houses  during  hot  and  dry  seasons. 

Chronic  tuberculous  diarrhoea. — The  earliest  stage  to  be  recognised  is 
when  opaque  yellowish  spots  are  seen  beneath  the  mucous  membrane.  They 
doubtless  are  the  result  of  caseation  of  the  tissue  of  solitaiy  follicles,  or  of 
the  follicles  of  a  Peyer's  patch,  the  resvdt  of  inflammatory  changes  in  the 
lymphatic  tissue,  set  up  by  the  tubercle  bacillus.  Next,  the  mucous  mem- 
brane covering  the  little  yellow  spots  breaks  through,  and  a  small  circular- 
ulcer  is  formed.  This  soon  acquires  a  smooth  rounded  edge,  which  is 
indurated,  so  that  to  the  finger  it  feels  almost  like  a  rim  of  leather.  The 
increase  in  size  of  the  ulcer  is  chiefly  in  a  direction  transverse  to  the  axis 
of  the  bowel.  Thus  its  form  becomes  elliptical,  or  roughly  oblong,  and  it 
may  become  so  broad  as  to  encircle  the  bowel.  Its  floor  is  formed  by  the 
muscular  coat,  which  is  thickened  by  inflammatory  products,  and  may  still 
have  caseous  nodules  adherent  to  its  surface.  The  subserous  tissue  and 
serous  membrane  become  thickened  and  opaque ;  and  these  changes,, 
with  the  presence  of  an  injected  zone  of  blood-vessels  round  the  ulcer,  enable 
its  seat  to  be  clearly  recognised  on  the  outer  surface  of  the  intestine.  A 
more  important  character  still  is  the  presence,  on  the  serous  membrane,  of' 
miliaiy  tubercles  in  clusters,  or  forming  long  ridges,  which  correspond  with 
the  sheaths  of  lymphatic  vessels,  or  (according  to  Rindfleisch)  with  the 
smaller  arteries. 

Tuberculous  ulcers  are  more  common  in  the  lower  part  of  the  ileum 
than  in  any  other  part  of  the  intestine ;  they  are  often  very  numerous,  and 
just  above  the  ileo-csecal  valve  form  extensive  patches  of  irregular  shapes. 

Occasionally  they  are  confined  to  the  upper  part  of  the  ileum,  or  even 
to  the  jejunum;  and  Perry  and  Shaw  record  eleven  cases  of  tuberculous 
ulcers  in  the  duodenum  ('  Guy's  Hosp.  Rep.,'  vol.  1,  p.  185). 

They  are  frequently  seen  in  the  caecum  or  the  colon,  with,  or  occasionally 
without,  ulceration  in  the  ileum.  Tuberculous  ulcers  of  the  intestine  are 
probably  never  seen  in  the  post-mortem  room  without  the  lungs  being  like- 
wise the  seat  of  active  tuberculous  disease ;  and  their  clinical  importance  is 
generally  subordinate  to  that  of  the  pulmonary  phthisis,  to  which  the 
patient  succumbs.  They  often  accompany  diarrhoea ;  but  in  many  cases 
this  and  all  other  symptoms  are  wanting.  Sometimes,  however,  before  any 
symptom  or  auscultatory  sign  of  phthisis  is  discoverable,  the  patient  may 
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^TT?^  ^''^^"^  due  to  a  tuberculous  affection  of  the 

intestine.    This  is  most  often  seen  in  children. 

It  is  said  that  tuberculous  ulcers  sometimes  heal,  and  that  their  cica- 
Zded"''  P-duce  stricture  of  the  bowel.  Acute  peritonitis  has  in  a  t 
recorded  instances  been  caused  by  ulcers  of  this  kind  perforating.  Mori 
eommonly  the  affected  coil  of  intestine  becomes  adherent  to  a  neighbouring 
CO  1,  and  ail  opemng  forms  between  them;  in  this  way  a  series  of  communi 
cations  between  one  part  of  the  bowel  and  another  may  be.  formed. 

Lardaceom  disease.—^  once  frequent  cause  of  chronic  diarrhoea  was  the 
presence  of  lardaceous  change  in  the  intestinal  mucous  membrane  This 
seems  never  to  occur  mthout  other  organs  being  affected.  It  may  be 
caused  either  by  syphilis  or  by  protracted  suppuration,  of  which  one  instance 
IS  that  which  accompanies  chronic  pulmonary  phthisis.  The  peculiar  change 
begms  m  the  walls  of  the  minute  arteries,  and  spreads  from  them  into 
the  tissues  around.  To  the  naked  eye  the  mucous  membrane  presents  an 
appearance  which  one  can  more  easily  recognise  than  describe ;  Moxon  com- 
pared it  to  wet  wash-leather.  Iodine  stains  it  the  colour  of  dark  walnut 
wood.  Peyer's  patches  are  generally  less  affected  than  the  rest  of  the 
mucous  membrane. 

_  Malignant  diarrlicea.—knot^xQv  cause  of  chronic  diarrhoea— compara- 
tively a  rare  one— is  the  development  of  a  new  growth  in  the  intestinal 
walls.  A  carcinomatous  ulcer  sometimes  gives  rise  to  this  symptom  in- 
stead of  narrowing  the  bowel  and  causing  obstruction ;  and  it  is  clinically 
important  to  remember  that  cancer  of  the  colon  or  rectum  may  produce,  not 
obstruction,  but  diarrhoea,  or  obstruction  with  diarrhoea. 

Syphilitic  ulceration  may  also  produce  severe  and  prolonged  dian-hoea 
with  or  without  stricture  of  the  rectum.  ' 

Cancer  of  the  small  intestine  is  one  of  the  rarest  diseases.  In  a  case 
reported  by  Dr  W.  H.  Ransom  in  the  'Lancet'  (November,  1890)  the 
symptoms  during  life  were  those  of  chronic  intractable  diarrhoea. 

More  frequently  diarrhoea  is  set  up  by  a  form  of  lympho-sarcoma,  the 
distinctive  characters  of  which  were  pointed  out  by  Moxon.  It  may  invade 
a  large  extent  of  the  intestine,  and  completely  surround  it  at  various  points, 
but  always  with  the  effect  of  making  it  wider  than  natural.  It  constitutes 
a  white,  soft,  medullary  growth,  and  has  little  or  no  tendency  to  ulcerate. 
A  marked  instance  of  this  affection  occurred  in  a  child  who  died  under  Dr 
Fagge's  care  in  the  Evelina  Hospital;  the  growth  everywhere  seemed  to 
have  entered  the  coats  of  the  intestine  along  the  line  of  its  attachment  to 
the  mesentery. 

Psilosis* — A  remarkable  form  of  diarrhoea  has  been  described  under  this 
title ;  but  it  is  known  in  the  East,  where  it  is  endemic,  by  the  term  "  Sprue." 
The  disease  is  tropical  in  distribution,  and  is  most  often  met  with  in  Cliina, 
in  Ceylon,  and  in  Further  India,  but  has  been  often  confounded  with  other 
forms  of  tropical  diarrhoea.  Dr  Thin  in  a  commimication  to  the  Roy. 
Med.  and  Chir.  Soc.  J une,  189i:(vol.  Ixxv,  p.  285),t  describes  and  figures  a  re- 

*  ^('Xwffie,  from  \pi\oc,  bare,  stripped,  bald,  smooth.  -S'y»o»y?»*. -Aphtbaj  tropicre— 
Apepsie  colouiiile  atropbique— Wliite  flux— Sprue.  The  term  "  s'pnie  "  was  given  to  the 
disease  by  Dutch  pliysiciaus  in  Batavia.  It  is  in  use  in  the  north  of  England  and  Scotland, 
as  in  Holland,  for  "sore  mouth  "  or  "aphtha;" 

t  See  also  his  papers  in  the  'Practitioner'  (1883  and  1887),  and  the  'Brit.  Med. 
Journ.,'  June,  1890. 
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markable  condition  of  the  tongue,  palate,  and  fauces,  which  accompanies 
the  diarrhoea  so  constantly  that  he  calls  it  Psilosis  lingtcce  et  intestini. 
The  mucous  membrane  is  raw,  with  prominent,  bright  red  papillae.  The 
denudation  of  epitheliimi  here  is  found  also  post  mortem  in  the  intestinal 
mucosa,  which  is  thin  and  smooth,  with  atrophy  of  the  secreting  tubules. 
The  stools  are  pale  and  frothy,  with  abundance  of  bacteria.  There  is  flatu- 
lent dyspepsia,  dryness  of  the  skin,  anaemia,  and  wasting.  The  disease 
runs  a  chronic  and  obstinate  course,  and  if  not  checked,  ends  fatally.  Be- 
side the  changes  mentioned  in  the  mouth,  and  intestines,  there  is  no  con- 
stant anatomical  lesion  found  after  death. 

Dr  Fagge  once  made  a  post-mortem  examination  in  the  case  of  a  gentle- 
man who  had  come  home  from  China  with,  what  is  termed  "  white  flux,"  or 
*■  sprue," — constant  diarrhoea  with,  discharge  of  matters  devoid  of 
bUe.  At  the  time  of  his  death  the  complaint  had  lasted  some  years, 
and  the  only  morbid  appearance  discovered  was  extreme  thinning  of 
the  intestinal  tunics. 

The  treatment  recommended  by  Dr  Thin,  Dr  Manson,  and  others  who 
are  familiar  with,  the  disease,  is  a  strict  milk  diet ;  or,  if  this  fails,  removal 
of  the  patient  to  another  climate. 


Enteritis. — This  term  is  sometimes  applied  to  inflammation  of  the 
bowels  generally,  sometimes  to  inflammation  of  the  small  intestine  as  dis- 
tinguished from  colitis,  or  inflammation  of  the  large  intestine.  French 
writers  use  the  terms  g astro-enter ite  and  muco-enterite  to  denote  catarrhal 
gastro-enteritis  or  enteritis ;  but  the  terms  are  scarcely  needed,  for  acute 
gastritis  or  gastro-enteritis  is  better  described  clinically  as  acute  dyspepsia 
or  acute  diarrhoea,  and  chronic  enteritis  as  chronic  diarrhoea. 

Severe  enteritis  occurs  as  a  complication  of  mechanical  obstruction  of 
the  small  intestine,  as  in  invagination  and  strangulation  and  volvulvus,  and 
will  be  referred  to  in  the  following  chapter.  The  affection  in  cholera  is 
probably  not  true  inflammation. 

Ulcerative  enteritis  has  already  been  described  when  due  to  typhoid 
fever  and  to  tubercle.  Otherwise  the  small  intestines  are  very  little  liable 
to  serious  primary  diseases,  and  the  jejunum  particularly  is  remarkably 
exempt.  Colic,  constipation,  and  diarrhoea  affect  the  large  more  than  the 
small  intestine.  In  dysentery  the  lower  part  of  the  ileum  is  sometimes 
affected,  but  only  by  the  disease  spreading  from  the  rectum  and  colon. 

Ulceration  of  the  bowels  as  a  comj^lication  of  chronic  Bright's  disease 
may  affect  the  small  or  large  intestine,  or  both.  It  is  described  below  as 
a  form  of  colitis. 


Acute  catarrhal  colitis. — There  is  a  somewhat  rare  primary  affection  of 
the  bowels,  which  is  inflammatory  in  its  character  and  acute  in  its  course, 
yet  distinct  from  ordinary  acute  diarrhoea  on  the  one  hand,  and  from  dysen- 
tery or  any  form  of  ulcerative  enteritis  on  the  other. 

A  previously  healthy  man,  thirty-four  years  old,  after  exposure  to  cold  and  fatigue 
during  severe  winter  weather  was  attacked  with  shivering  and  diarrhoea,  accompanied  by 
severe  abdominal  pain  and  tenesmus.  The  temperature  rose  to  103°  F.,  and  there  was 
complete  anorexia,  scanty  high-coloured  urine,  a  thickly  coated  tongue,  pains  in  the  back 
and  hnibs,  and  slight  febrile  delirium  at  night.  The  symptoms  were  more  severe  than 
those  of  acute  catarrhal  dyspepsia  (p.  314),  and  vomiting  and  nausea  were  absent.  Tliere 
was  no  source  of  irritation  from  food  or  otlier  ingesta,  nor  from  arsenical  poisoning.  More- 
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over,  after  the  bowels  had  been  emptied  there  remained  tenesmus,  with  passage  of  abundant 
clear,  colourless,  and  inodorous  mucus,  entirely  free  from  any  trace  of  faical  matter  or  bile' 

u  °  ^^^^  ^'''""^  "cute  symptoms  had  subsided,  but  a  some- 

what tedious  convalescence,  with  great  muscular  weakness,  followed. 

Such  cases  in  a  less  marked  degree  are  not  very  uncommon  both  in 
children  and  adults.  Dr  Hale  White  quotes  three  in  '  AUbutt's  System,' 
vol.  iii,  p.  940.  They  often  appear  to  be  due  to  direct  chill,  and  though 
seated  m  the  colon,  correspond  pathologically  to  acute  gastric  catarrh. 
Warmth,  fomentations,  diluents,  and  opiates  seem  to  be  the  treat- 
ment indicated. 

Secondary  catarrhal  colitis  is  a  frequent  complication  of  Bright's  dis- 
ease, and  of  enteric  fever.  A  case  of  the  former  association  occurred  under 
the  writer  in  1888,  in  a  man  aged  59.  He  passed  large  quantities  of  mucus, 
and,  post  mortem,  catarrh  without  ulceration  of  the  colon  was  found. 

Follicular  enteritis  has  been  described  as  a  separate  affection,  on  account 
of  the  solitary  follicles  of  the  colon  being  primarily  affected. 

Ulcerative  colitis. — A  more  common  disorder,  chiefly  met  with  among 
women  and  children,  is  ulceration  of  the  colon  and  rectum,  running  a  sub- 
acute or  chronic  com'se,  and  resembling  dysentery  in  the  passage  of  blood 
and  purulent  or  muco-purulent  matter  with  the  stools,  in  the  tenesmus  and 
most  other  symptoms.  But  it  does  not  appear  to  depend  on  any  of  the 
causes  of  true  dysentery,  and  does  not  occm*  epidemically.  Accordingly 
Dr  Eustace  Smith  and  Dr  Goodhart  admit  as  dysenteiy  in  children  only 
chronic  cases  which  have  been  acquired  in  the  tropics.  It  is  almost  the 
only  disease  in  which  unmixed  pus  is  passed  without  an  abscess  having 
opened  into  the  gut. 

Ulcerative  colitis  is  a  serious  and  not  infrequent  complication  of  Bright's 
disease,  like  the  catarrhal  form  with  which  it  is  closely  allied  in  sym- 
ptoms and  pathology.  The  writer  has  seen  both  kinds,  most  often  in 
chronic  cases,  with  little  dropsy,  hard  arteries,  hypertrophied  heart,  and 
contracted  kidneys ;  but  ulceration  also  occurs  in  cases  of  tubal  nej^hi-itis 
with  a  large  white  kidney.  A  case  was  recorded  by  Dr  Bright  himself  in 
the  '  Guy's  Hosp.  Keports '  for  1838.  Dr  Dickenson  drew  attention  to  this 
condition  in  the  '  Croonian  Lectures '  of  1876,  and  again  in  the  '  Med.-Chir. 
Trans.'  for  1894  (p.  161  of  his  '  Occasional  Papei-s  '). 

It  affects  the  caput  csecum  coli  and  the  rest  of  the  colon,  and  also  the 
lower  part  of  the  ileum.  The  tweiaty  cases  recorded  by  Dr  Dickenson 
occurred  in  men  and  women,  and  at  almost  all  ages,  from  a  case  in  a  boy  of 
14  to  one  in  a  man  of  66.  In  all  but  three  there  was  hypertrophy  of  the 
left  ventricle,  and  in  six  cases  there  was  albxmiinui'ie  retinitis  or  retinal 
haemorrhage.  In  twenty  cases  of  ulcerative  colitis  taken  from  the  Guy's 
Hospital  Museum,  thirteen  occurred  in  men  and  seven  in  women.  The  ages 
varied  from  9  years  to  38.  Six  of  these  cases  occurred  in  the  course  of 
Bright's  disease,  two  preceded  by  pneumonia,  one  complicated  by  purpura ; 
two  followed  pyaemia ;  one  was  probably  tropical  dysenteiy ;  five  occurred 
in  patients  slowly  dying  from  paraplegia,  from  cancer,  from  cystitis,  or  hip 
disease ;  and  the  remaining  three  were  "  idiopathic."  Peritonitis  is  a  fre- 
quent result,  sometimes  from  perforation  of  the  ulcer  and  extravasation, 
but  more  often  with  no  local  cause.  But  pleura,  pericardium,  and  peri- 
toneum are  all  disposed  to  inflame  on  the  least  provocation,  when  it  occurs 
in  a  case  of  Bright's  disease. 

The  symptoms  of  ulcerative  colitis  are  often  most  obscure.    Pain  is 
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.constant,  and  local  tenderness  nearly  so ;  there  is  diarrhoea  with  passage  of 
blood,  mucus,  and  pus,  and  sometimes  tympanites.  Fever,  vomiting,  and 
fui-red  tongue  are,  as  a  rule,  absent.  There  is  almost  always  anaemia  with 
loss  of  flesh. 

In  a  man  of  forty-two,  under  the  writer's  csire  in  John  Ward  (November,  1895),  wlio 
liad  repeatedly  suffered  from  similar  attacks,  the  above  symptoms  were  present  with 
enormous  distension  of  the  colon,  which  was  at  last  punctured  when  the  breathing  became 
dangerously  impeded,  with  decided  relief.  The  previous  attacks  were  supposed  to  be 
typhlitis,  but  he  was  sent  into  hospital  for  "  enteric  fever  with  typical  typhoid  stools  and 
enlarged  spleen."  There  was,  however,  no  exanthein,  no  delirium,  and  the  course  of 
temperature  was  not  that  of  enteric.  The  diarrhoea  was  not  profuse,  and  no  blood  or  pus  was 
ever  passed.  After  three  weeks'  illness  he  died  insensible  and  collapsed.  The  small  intes- 
tine and  csBCum  with  its  appendix  were  healthy.  The  transverse  colon  was  the  seat  of  large 
sloughing  ulcers,  and  the  descending  and  sigmoid  portions  contained  numerous  smaller 
follicular  ulcers.  There  was  no  perforation,  but  general  plastic  peritonitis.  The  liver  was 
fatty;  the  stomach,  kidneys,  and  thoracic  viscera  normal. 

There  remain  cases  of  severe  and  even  fatal  ulcerative  colitis  in  adults 
which  are  very  difficult  to  explain.  When  cases  dependent  on  distension 
{infra,  p.  428-9),  on  typhoid  fever,  tubercle,  Bright's  disease,  dysentery,  or 
syphilis,  have  all  been  excluded,  a  certain  number  still  remain,  which  must 
at  present  be  classified  rather  by  their  anatomy  than  by  their  origin  and 
pathology.  Bristowe  met  Avith  this  condition  in  cases  of  pneumonia, 
Wilks  in  cases  of  diabetes.  Dr  Hale  White  showed  a  good  specimen 
at  the  Pathological  Society  on  December  6th,  1887 ;  see  also  his  interesting 
commentary  on  twenty-nine  cases  in  the  '  Guy's  Hospital  Reports '  for 
1888  (p.  131),  and  in  '  Allbutt's  System  '  (vol.  iii,  p.  950). 

Membranous  colitis,  sometimes  called  "  Pericolitis  sinistra,"  plastic, 
■diphtheritic  or  croupous,  and  desquamative  colitis,  is  a  very  rare 
affection.  It  is  not  to  be  distinguished  during  life  from  sporadic  cases  of 
ulcerative  colitis,  unless  casts  of  the  intestine  should  be  voided.  Excessive 
pain  and  tenesmus  attend  the  act  of  defsecation  in  some  cases,  but  certainly 
not  in  all.  Dr  Goodhart  narrates  a  marked  case  of  this  condition  in  a  girl 
of  eleven.  There  was  high  temperature,  a  purpuric  rash,  and  excessive 
anaemia.  After  death  the  rectum  and  lower  parts  of  the  colon  were  found 
covered  with  a  thick  adherent  membrane. 

Dr  Light  has  given  a  good  account  of  this  disease  with  references  in 
the  '  Practitioner '  for  1893,  and  Dr  Hale  White  in  1897  (1.  c,  vol.  iii,  943). 
The  distress  is  sometimes  so  great  that  colotomy  has  been  performed,  and 
relief  has  followed.  In  one  obstinate  case  the  writer  advised  this  treat- 
ment, and  the  result  was  satisfactory.* 

The  true  pathology  of  the  intestinal  casts  which  are  sometimes  met  with 
conditions.  Sometimes  they  are  associated  not  with  diarrhoea  or  dysen- 
is  very  obscurfe,  and  probably  they  are  not  all  producied  under  the  same 
teric  symptoms,  but  with  constipation.  In  1857  Mr  Hutchinson  showed 
several  specirnens  of  this  kind  at  one  of  the  meetings  of  the  Pathological 
Society  (' Path.  Trans.,'  vol.  ix,  p.  188);  they  were  cylinders  several  feet' 
long,  with  walls  from  one  eighth  to  a  quarter  of  an  inch,  yellowish 
brown,  transparent,  and  gelatinous.  Under  a  microscope  their  surface 
showed  a  regidar  arrangement  of  round  or  oval  pits,  which  had  evidently 
corresponded  with  the  mouths  of  the  tubular ,  glands  of  the  intestine. 
Their  substance  was  almost  structureless,  but  embedded  in  it  were  large' 
numbers  of  epithelial  cells.  When  they  had  been  retained  in  the  rectum, 
the  casts  were  apt  to  be  changed  into  hard,  white,  round  masses,  about 
the  size  of  nutmegs. 

*  W.  H.  White  and  Golding-Bird  in  '  Clin.  Trans.,'  189B,  and  ibid.,  1899. 
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More  recently  Dr  Goodhaa-t  exhibited  some  specimens  to  the  same 
Society  (•  Path.  Trans.,'  vol.  xxiii,  p.  98)  whiuh  were  almost  exactly  similar, 
except  that  they  were  solid.  Many  of  them  passed  at  their  ends  into  a  clear 
colourless  jelly.  Both  in  Mr  Hutchinson's  case  and  in  Dr  Goodhart's  there 
was  much  complaint  of  abdominal  pain.  It  does  not  appear  that  medicinal 
or  other  treatment  led  to  any  definite  good  result. 

The  structure  of  the  membrane,  which  may  be  in  shreds,  or  in  broad, 
curled-up  laminae,  or  in  complete  casts,  is  that  of  a  more  or  less  gela- 
tinous substance  in  layers,  either  white  or  discoloured,  with  no  micro- 
scopical structure  beyond  a  few  scattered  opaque  bodies,  probably  degen- 
erated epithelium.  Chemically  these  casts  appear  to  consist  not  of  fib'rin,. 
but  of  an  albuminous  substance. 

Sloughing  colitis. — Occasionally,  as  the  result  of  severe  ulcerative  colitis,, 
fragments  of  mucous  membrane  are  passed.  These  are  not  mere  casts! 
like  those  just  mentioned,  nor  dysenteric  sloughs,  nor  portions  of  the  entire 
gut  thrown  off,  as  in  cases  of  invagination. 

A  patient  under  the  writer's  care  in  December,  1887,  suffered  from  en- 
larged liver  with  jaundice  and  pyrexia;  and  afterwards  passed  on  several 
occasions  fragments  of  mucous  membrane,  apparently  from  the  colon,  one 
of  which  formed  a  complete  ring,  and  clearly  showed  the  tubules  of  Lieber- 
ktihn.  There  was  very  little  haemorrhage,  and  no  other  distinctive 
character  of  dysentery.  After  being  extremely  ill,  the  patient,  a  man  of 
about  forty,  seemed  to  be  slowly  recovering,  when  fresh  hepatic  symptoms 
appeared,  and  he  died  of  abscess  of  the  liver.  At  the  autopsy  was  found 
extensive  colitis,  which  appeared  to  be  on  the  way  to  recovery. 

Dilatation  of  the  colon. — We  frequently  meet  with  a  distended  and 
hypertrophied  colon  as  the  result  of  organic  or  temporary  obstruction,  the 
mechanism  being  the  same  we  have  described  in  the  case  of  the  oesophagus 
and  the  stomach.  But  in  some  rare  and  remarkable  cases  the  dilatation 
and  hypertrophy  of  the  colon  are  (so  far  as  is  yet  ascertained)  primary. 
Peacock  ('  Path.  Trans.,'  xxxiii,  p.  18),  Bristowe  and  Gee  ('  St  Barth. 
Reports,'  vol.  xx),  Rolleston  and  Haward  ('  Clin.  Trans.,'  1895),  Osier,  Her- 
ringham,  and  Bruce  Clarke  ('  Brit.  Med.  Journ.,'  1894),  have  described  cases. 
The  coats  are  greatly  thickened,  as  well  as  distended.  The  most  frequent 
seat  of  this  condition  is  the  sigmoid  flexure. 

Dysentery.* — This  disease  is  now  happily  rare  in  England.  The  Greek 
word  is  classical :  a  passage  in  Herodotus  clearly  alludes  to  the  dysentery  of 
camps  :  — (of  the  army  of  Xerxes  during  its  retreat  from  the  invasion  of 
Grreece)  emXa^Mv  Se  Xiiifiot  TF  Toi'  (TTparov  Ka'i  bvaevTFpIr]  Kar'  odov  8tf(pdeiiie 
(lib.  vii,  cap.  115) ;  and  the  term  is  common  in  Hippocrates,  who  cor- 
rectly refers  the  symptoms  to  ulceration  of  the  intestine.  It  is  also  used 
by  St  Luke,  himself  a  physician,  in  its  natural  connection  with  intermittent 
fever:  irvf>eTols  Kai  Si/fffi'rep/'p  avfexd/j-etdv  (Acts  xxviii,  8).  For  dysentery  is 
closely  allied  to  malarial  disease  in  its  aetiology  and  distribution  ;  and,  like 
ague,  has  been  gradually  banished  from  the  Lincolnshire  and  Cam- 
bridge Fens,  the  valley  of  the  Thames,  Essex,  Kent,  and  London  itself, 
where,  in  the  seventeenth  century,  it  was  still  endemic  and  often  fatal. 
Dysentery  is  not  uncommon  in  Spain,  Italy,  and  Greece,  in  Hungary  and  in 
the  Valley  of  the  Danube ;  also  in  Syria,  in  almost  the  whole  of  Africa,  in 

*  Si/no}iyms. —B]oo3y  flux. — Fr.  Dysenteric — Flux  de  sang. —  Oerin.  Rotlic  Ruhr. 
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Ceylon,  Java  and  Madagascar,  and  in  the  West  Indies  and  Southern  States 
of  America.  It  is  also  one  of  the  most  important  endemic  diseases  in  India 
and  China.  Though  most  severe  in  the  tropics,  it  is  as  well  known  in  warm 
temperate  climates  at  the  present  day  as  in  the  time  of  HiiDpocrates,  and 
is  still  most  apt  to  bretik  out  in  camps  and  in  prisons. 

Dysentery  is  still,  after  Syphilis,  the  most  serious,  hy  the  mortality 
and  disablement  it  causes,  of  the  diseases  of  our  troops  in  India  and  of  our 
sailors  on  the  China  and  West  African  stations. 

Although  so  ancient  and  familiar  a  disease,  it  is  difficult  to  define  it 
accurately.  The  word,  like  all  ancient  medical  terms  is  not  pathological 
but  clinical,  and  refers  to  symjDtoms,  not  to  anatomy  or  causation.  It  origin- 
ally meant  no  more  than  "  Bowel-complaint,"  and  was  applied  to  any  severe 
form  of  diarrhoea  in  which  "  blood  and  slime  "  were  passed  with  the  motions. 
Clinically  we  must  still  define  dysentery  as  present  when  diarrhoea  is  accom- 
panied by  a  frequent  desire  to  go  to  stool,  by  passage  of  mucus,  pus,  and 
blood,  with  or  without  faecal  matter,  by  tenesmus  with  griiDing  pain  in  the 
course  of  the  colon,  and  by  a  feeling  of  heat  and  weight  in  the  rectum. 

As  a  matter  of  experience,  when  these  symptoms  have  occurred,  in- 
spection of  the  body  after  death  shows  the  presence  of  ulceration  of  the 
rectum,  colon,  and  caecmn,  with  perhaps  the  last  few  feet  of  the  ileum. 

Pathologically,  we  shall  see  that  it  is  impossible  to  define  dysentery  ia 
terms  of  its  essential  nature  and  origin.  It  occurs  under  varied  conditions,  as 
an  epidemic,  an  endemic,  and  in  sporadic  cases,  under  varied  conditions  of 
climate  and  water-supply.  Modern  research  has  brought  forward  many 
claimants  among  the  microphytes  found  in  the  diseased  tissues  to  be  the- 
pathogenic  organism,  but  none  has  been  generally  admitted.  Moreover  a. 
microzoon  has  been  discovered  in  some  of  the  most  marked  forms  of  tropical 
dysentery  which  has  led  to  such  cases  being  separated  from  others  allied, 
or  identical  in  their  symptoms  and  anatomy. 

At  present  it  appears  the  best  course  to  describe  first  the  symptoms  and 
clinical  course  of  the  disease,  aftei'wards  the  morbid  changes  found  after 
death,  and  then  to  discuss  its  pathology  and  possible  origin  from  more- 
than  one  cause. 

Symptoms. — If  we  recognise  a  period  of  incubation  in  dysentery,  it  is  a 
short  one,  often  not  above  a  few  hours,  and  seldom  as  long  as  three,  four, 
or  five  days  after  exposure  to  its  presumed  cause.  Homan  and  Hertwig  state- 
that  in  Norway  in  1850  the  period  of  incubation  varied  from  two  to  eleven, 
days. 

Before  the  characteristic  symptoms  of  dysentery  develop  themselves,, 
there  is  generally  a  period  in  which  the  patient  suffers  from  apparently- 
ordinary  diarrhoea,  with  more  or  less  griping  pain  in  the  abdomen.  This-- 
may  last  from  three  to  five  days,  or  even  a  fortnight.  He  then  becomes 
worse,  and  complains  of  greatly  increased  malaise  and  weakness.  The- 
abdominal  pain  is  more  severe  and  paroxysmal,  the  desire  to  go  to  stool 
becomes  more  and  more  frequent,  and,  instead  of  abundant  liquid  faeces,  he- 
begins  to  pass  only  small  quantities  at  a  time,  with  violent  straining,  and 
burning  pain  in  the  rectum.  He  is  then  said  to  suffer  from  tenesmus, 
although  some  writers  mean  by  it  the  peculiar  sensation  that  "  something 
wants  to  come  away,"  others  the  straining,  and  others  the  burning  pain.* 

*  Tenesmus  {riivtaiioQ,  from  rtivw)  :  "Est  autom  affectus  hie  continua  et  implacabilis 
aesidendi  cupidita8.(Paulus  iEgineta)— Quod  THvifrix6v  Grasci  vocant:  in  hoc  frequens 
aesidendi  cupiditas  est,  asque  doloi-  ubi  aliquid  excei  nifcur"  (Cels.,  lib.  iv,  cap.  18) 
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Beside  fsecal  matter,  blood  and  mucus,  another  dysenteric  product 
is  pus,  which  may  occasionailly  be  discharged  pure  and  odourless,  just 
as  if  it  had  come  from  an  ordinary  abscess,  but  whic-h  is  much  more 
commonly  mixed  with  fluid  faecal  matter  and  blood.  In  some  cases,  again, 
a  substance  is  voided  which  looks  like  frog's  spawn  or  boiled  sago.  This 
consists  of  rounded  bodies  which  were  once  thought  to  be  sloughs  derived 
from  the  solitary  follicles.  But  as  Heubner  says,  they  are  too  large 
for  this,  and  they  consist  of  mucus.  Lastly,  the  discharge  may  be  a 
brownish-red  or  blackish  fluid,  of  a  horribly  offensive  odour;  this  is 
an  indication  that  sloughing  is  going  on  in  the  intestine.  It  is  to  be  noted 
in  all  but  the  earliest  stages  of  dysentery  the  matters  passed  from  the 
ibowel  have  a  foetid  odour,  which  Parkes  regarded  as  peculiar  to  the  disease. 

The  abdomen  is  not  at  first  distended,  but  it  may  become  so  as  the 
•disease  advances.  Tenderness  may  be  altogether  absent,  or  more  often 
pressure  over  the  large  intestine  may  give  more  or  less  pain. 

Another  local  symptom  sometimes  present  in  severe  dysentery  is 
strangury,  for  which  it  may  be  necessary  to  use  a  catheter. 

The  most  marked  general  symptom  is  the  great  prostration.  The 
patient  sometimes  faints  while  he  is  at  stool.  Anaemia  is  very  rapidly  pro- 
duced, and  the  face  assumes  a  pale,  waxy  look. 

The  febrile  disturbance  is  generally  slight.  Even  in  severe  cases  the 
temperattire  may  be  normal  or  below  normal,  and  seldom  rises  above 
100°  or  101°.  The  pulse  is  not  much  quickened,  except  in  certain  epidemics 
formerly  known  as  "  inflammatory  dysentery."  The  patient  complains  of 
thirst,  and  although  his  appetite  is  not  always  lost,  griping  pain  is  brought 
on  by  food,  so  that  he  is  unwilling  to  take  any  but  the  blandest  nourish- 
ment. Cold  liquids  frequently  have  the  same  effect,  and  therefore  most 
patients  prefer  to  drink  lukewarm  water. 

Clinical  progress,  complications,  and  events. — In  favourable  cases,  with 
rest  and  suitable  diet,  the  symptoms  quickly  begin  to  improve.  First  the 
pain  and  tenesmus  pass  off,  and  then  some  of  the  evacuations  begin  to  con- 
tain fsecal  matter ;  but  formed  faeces  may  still  for  a  time  be  passed  alter- 
nately with  blood  and  mucus. 

An  affection  which  resembles  acute  rheumatism  may  attack  several 
joints  at  the  same  time.  Parotitis  is  also  said  sometimes  to  occm-  during 
convalescence  from  dysentery. 

In  cases  which  terminate  fatally  the  prostration  passes  into  collapse. 
The  features  become  sunken,  while  the  body  is  covered  mth  cold  sweat,  and 
exhales  a  foetid  odour.  The  tongue  and  lips  are  covered  with  sordes,  hiccup 
•sets  in,  and  a  painful  sense  of  constriction  of  the  epigastrium  is  complained 
•of.  The  faeces  are  passed  involuntarily,  the  anus  becomes  excoriated,  and 
the  lower  part  of  the  rectum  is  often  prolapsed.  The  urine  may  be  sup- 
pressed, and  bedsores  are  formed,  if  the  patient  lives  long  enough.  Con- 
■sciousness  is  often  retained  to  the  end ;  buf  in  some  cases  the  mind  wanders, 
and  during  the  last  few  hours  all  pain  may  cease,  so  that  the  patient  fancies 
lie  is  doing  well.  Shortly  beforfe  death  the  temperature  of  the  body  often 
rises  considerably. 

In  the  later  stages  of  dysenteiy  perforation  of  the  intestines  sometimes 
•occurs,  setting  up  fatal  peritonitis. 

In  one  case  this  was  observed  in  a  patient  at  Guy's  Hospital.  He  w.is  in  a  surgical 
ward  for  disease  of  the  knee,  when  in  the  month  of  . August  he  xvas  attacked  with  "severe 
•diarrhoea."  This  continued,  and  he  died  at  the  end  of  n  fortnight.  Ihe  large  intesune 
was  ulcerated  and  sloughing  in  its  whole  length,  and  at  one  spot  tlie  transverse  colon  was 
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pcrforuted.— C.  H.  F.    (Compare,  liowever,  the  case  mentioned  under  ulcerative  colitis, 
supra,  p.  385.) 

In  three  other  cases  of  sporadic  dysentery  we  have  found  acute  peri- 
tonitis without  any  perforation  being  discovered  to  account  for  it. 

Chronic  dysentery. — In  many  cases,  as  already  mentioned,  acute 
dysenteiy  passes  into  a  chronic  form  of  the  disease,  which  may  last  for 
months,  or  even  years.  It  is  probably  always  preceded  by  an  acute  stage. 
The  discharges  still  have  to  some  extent  the  peculiar  odour,  and  they  are 
for  the  most  part  liquid,  but  they  vary  in  character  from  day  to  day. 
Sometimes  natural  feecal  matter  is  voided,  at  other  times  only  a  blood- 
stained mucus.  Instead  of  gaining  flesh  the  patient  becomes  more  and 
more  emaciated.  The  tongue  is  red  and  glazed,  and  the  appetite  fails. 
Abscess  of  the  liver  not  infrequently  forms  in  these  cases  ;  or  death  may 
arise  from  pneumonia,  phthisis,  Bright's  disease,  or  lardaceous  disease  of  the 
viscera;  or,  again,  a  fs&cal  abscess  njay  make  its  appearance  in  the  iliac 
fossa  or  elsewhere.  Peritonitis  from  perforation  may  also  occur,  even  at 
this  late  period. 

Seqioela. — Beside  the  multiple  synovitis,  miscalled  rheumatism,  which 
occasionally  follows  dysentery,  still  more  rarely  paraplegia  from  peripheral 
neuritis  has  been  observed  by  Weir  Mitchell.  Chronic  dysentery  may 
lead  to  contraction  and  partial  obstruction  of  the  bowel,  or  to  long-continued 
ill-health  and  an  irritable  state  of  the  bowels  with  anatomical  change.  But 
the  most  important  and  dangerous  result  is  portal  pyaemia  with,  abscess  of 
the  liver. 

Anatomy. — An  elaborate  account  of  the  morbid  anatomy  of  dysentery, 
illustrated  by  photographs  and  coloured  plates,  is  contained  in  the  valuable 
monograph  on  the  diarrhoea  and  dysentery  during  the  American  civil  wai' 
m  1861 — 1866,  drawn  up  by  Surgeon-Major  Woodward,  U.S.A.  Among 
early  accounts  of  autopsies  may  be  mentioned  one  by  Hewson,*  and  two 
others  (likewise  communicated  to  Sir  Geo.  Baker)  by  Dr  WoUaston. 

In  some  instances  the  whole  gut,  from  the  rectum  to  the  cseoum,  shows 
morbid  changes  of  the  same  Idnd  and  in  the  same  stage.  But  in  others 
disease  is  more  advanced  or  more  severe  in  one  part  than  in  another. 
Commonly  the  rectum  is  the  seat  of  the  most  intense  changes,  and  these 
gradually  diminish  towards  the  caecum ;  but  sometimes  the  reverse  is  the 
case,  as  was  noted  by  Sydenham.  The  flexures  often  suffer  more  than 
the  intervening  parts  of  the  bowel. 

The  appearances  presented  by  the  affected  parts  in  dysentery  are  ex- 
ceedingly varied,  but  most  writers  are  now  agreed  that  the  processes  con- 
cerned in  their  production  may  be  reduced  to  two,  to  which  Virchow  gave 
the  names  "  catarrhal  "  and  "  diphtheritic."  Excellent  descriptions  of  both 
forms  of  the  disease  have  been  given  by  Heubner,  of  Leipzig,  by  Woodward, 
by  Sir  Joseph  Fayrer,  and  by  Dr  Maclean  in  Reynolds, f  and  Dr  Davidson 
in  Allbutt's  '  System  of  Medicine.' 

In  the  catarrhal  formX  the  mucous  membrane  at  first  shows  lines  and 

*  Quoted  in  Sir  Geo.  Balcor's  treatise 'De  Dysentoria  Loiidinensi '  (1771),  who  intro- 
duces the  account  as  follows :  "  Iniente  mense  Octobri  (1862)  cadaver  honiinis  dysenteria 
extincti  secuit  vir  et  in^enia  et  raodestia  sinsrulari,  Gul.  Hewson,  celcherrimo  Huntero 
nostro  in  re  ixnatomica  socius  atque  adjutor"  (' Opusc.  Med.,'  p.  69). 

t  The  article  referred  to  is  in  the  first  volume.  A  much  shorter  and  chiefly  anatomical 
account,  hy  Dr  J.  W.  Hepcbie,  appears  in  the  third  volume  among  "Local  Diseases." 

X  Synonyms. — White  dysentery. — Qerm.  Katarrhalischellulir. — 'Ptvua  yaarpoQ  (Galen), 
— Intestinorum  rheumiitismus  (Ciclius  Aurelianiis)  — Cory/.a  veutris — Tormina — Dysenteria 
fiens  (Sennert),  a  translation  of  Galen's  i^vaivrip'ia  yivofievi}. 
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patches  of  a  dark  red  colour,  with  points  which  are  ahiiost  black.  The 
summits  of  any  ndges  or  folds  projecting  into  the  interior  of  the  bowel  are 
more  injected  than  other  parts.  The  mucous  membrane  is  lined  with 
rather  thick  layer  of  mucus  streaked  with  blood,  and  is  much  swollen,  as 
vvell  as  the  submucous  tissue.  In  the  earliest  stage  of  the  disease  all  that 
the  microscope  reveals  is  a  dilatation  of  the  minute  blood-vessels,  which 
are  goi^ed  with  blood.  Soon,  however,  inflammatory  products  are  poured 
out  Ihe  mucous  membrane  becomes  now  still  more  oedematous  and 
bulky;  It  IS  less  uniformly  reddened;  the  solitary  follicles  are  enlar-^ed 
and  appear  as  white  points  surrounded  by  red  rings.  The  submucous  tissue 
IS  increased  from  three  to  five  times  in  thickness ;  and  even  the  muscular 
coat  18  swollen. 

Under  the  microscope  all  the  tissues  are  seen  to  be  infiltrated  with  pus- 
cells,  which  are  also  present  in  large  numbers  in  the  mucus  lining  the  in- 
testine. In  the  submucous  tissue  the  leucocytes  are  most  numerous  in  the 
spaces  round  the  blood-vessels.  The  solitary  follicles  are  markedly  increased 
in  size ;  the  lymph  sinus  which  surrounds  each  of  them  is  wide,  but  does  not 
contain  pus-cells ;  leucocytes,  however,  are  collected  in  large  numbers  under 
the  thin  mucous  membrane  which  covers  the  follicles,  and  would  evidently 
soon  have  rujDtured. 

After  a  time  the  mucosa  softens  down  with  the  increasing  infiltration 
of  corpuscles,  and  ulcers  are  formed.  The  roofs  of  the  solitary  follicles  give 
way,  and  minute  round  holes  are  produced,  each  of  which  leads  into  a  small 
cavity  having  in  its  interior  the  substance  of  the  follicle,  which  forms  a 
small  slough.  The  destruction  of  the  mucous  membrane,  however,  i?  by  no 
means  confined  to  the  follicles.  It  also  takes  place  between  them,  so  that 
for  a  time  each  orifice  is  surrounded  by  a  little  ring,  which  appears  to  be 
raised,  and  looks  like  a  deposit  upon  the  surface  instead  of  being  a  remnant 
of  the  original  tissue.  Even  when  the  ulcers  have  increased  in  size,  and 
run  together  so  as  to  form  large  patches,  there  remain  irregular  islands  of 
still  undestroyed  mucous  membrane,  which  are  of  a  bluish-red  colour  and 
covered  with  grey  or  greenish  layers  of  tough  mucus.  The  ulcerated  sur- 
faces themselves  have  a  yellow  or  yellowish-red  colour  ;  their  floor  is  formed 
by  the  submucous  tissue. 

The  sloughing  or  necrotic  form  of  dysentery*  was  called  by  Virchow 
"  diphtheritic  " — an  unfortunate  term,  because  dysentery  is  totally  uncon- 
nected either  clinically  or  pathologically  with  the  disease  known  as  diph- 
theria, and  because  there  is  no  "  false  membrane  "  (diphthera)  present  in 
most  cases  of  dysentery. t 

The  whole  thickness  of  the  intestine  is  involved  from  the  first.  Even 
the  serous  surface  is  injected  of  a  dark  bluish-red  colour.  The  bowels  feel 
hard  as  well  as  massive.  They  contain  a  thin  reddish  fluid,  or,  in  some 
parts,  a  little  faecal  matter.  Their  mucous  membrane  is  of  a  greyish-red 
colour,  and  here  and  there  exhibits  what  looks  like  a  raised  deposit  on  its 
surface.  In  its  earliest  stage  only  on  the  summits  of  the  ridges  the  seem- 
ing deposit  forms  transverse  lines  in  the  ileum,  the  lower  part  of 
which  is  commonly  affected ;    in  the  csecum  it  becomes  more  .  exten- 

*  Synonyms. — Red  clysentery. —  Germ.  Diplitlieritisclic  Rulir. — Dysenteria  facta  (Sen- 
nert),  a  translation  of  AuffeiTtpia  7/5?j  yiyivitn'tvi). 

f  In  Vircliow's  fifiuse  "diphtheritic"  inrtnmraation  of  a  mueons  nienilirane  ov  of  the 
skin  does  not  imply  the  presence  of  a  false  membrane,  hut  a  putrid,  destructive,  niore  or 
less  necrotic  inflammation.  See  the  exposition  of  this  point  in  the  chapter  on  Inflammation 
(vol.  i,  p.  53),  and  iu  that  on  Diphtheria  (vol.  i,  p.  316). 
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sive-  and  in  the  colon  it  occurs  in  large  patches,  or  may  occupy 
the  whole  surface;  being,  however,  broken  by  deep  groves  or  fissures 
The  parts  affected  look  dry  and  granular,  and  to  the  touch  feel  rough  and 
hard.  Their  colour  varies  to  some  extent  with  that  of  the  intestinal  con- 
tents, which  may  stain  them  yellowish,  greenish,  dark  red,  or  even  black. 
On  making  a  section  through  the  intestine  one  finds  that  it  is  enormously 
thickened :  the  muscular  layer  is  much  thicker  than  natural,  and  folded  in 
and  out,  but  the  most  striking  change  is  in  the  internal  coat :  instead  of 
the  dry  rough  substance  above  described  being  a  deposition  on  the  surface 
of  the  mucous  membrane,  it  is  now  seen  to  take  the  place  of  that  structure, 
and  perhaps  of  the  submucous  tissue  also.  The  whole  thickness  of  the  intes- 
tinal wall  down  to  the  muscular  coat  may  thus  become  a  tough,  homo- 
o'eneous,  yellowish-red  layer,  which  offers  considerable  resistance  to  the 
knife,  and  in  which  the  natural  strata  can  no  longer  be  recognised.  Even 
under  the  microscope  one  can  hardly  make  out  the  original  elements  of  the 
tissue  in  the  mass  of  extravasated  blood,  of  amorphous  fibrinous  exudation, 
and  of  pus-cells. 

By  appropriate  staining,  numerous  micrococci  and  rod-shaped  organisms 
appear,  belonging  to  several  bacterial  species. 

The  Bacillus  coU  communis  is  present  in  abmidance,  as  are  vibriones, 
Staphylococcus  injogenes  alius  and  cmretos,  and  streptococci.  Calmette 
and  other  French  observers  Avho  observed  the  disease  in  Cochin  Chma, 
beheve  that  the  Bacillus  ptjocyaneus  is  the  most  constant,  and  perhaps 
the  pathogenic,  organism  of  tropical  dysentery. 

Since  the  discovery  that  malarial  fevers  depend  not  on  the  presence  or 
microphytes,  but  of  microzoa  in  the  blood,  these  amoebse  have  been  sought 
and  found  in  the  stools  of  persons  suffering  from  dysentery.  This  is 
also  true  of  some  cases  in  Europe,  but  the  amoebse  are  far  from  constant 
in  cases  of  tropical  dysentery. 

It  is  evident  that  the  apparent  "  deposit  "  or  "  membrane  "  in  the  so- 
called  "  diphtheritic  "  form  of  dysentery  is  really  formed  by  the  exudation  of 
fibrin  and  the  extravasation  of  blood  into  the  tissues  themselves,  not  upon 
the  mucous  surface.  The  mucosa  as  well  as  the  epithelium  is  itself  de- 
stroyed. This  process  can  have  but  one  termination — the  death  of  the 
affected  structures.  Accordingly,  whenever  there  has  been  time  for  the 
occurrence  of  further  changes,  eschars  are  found ;  and  at  a  still  later  period 
these  break  down  into  shreds  or  detritus  and  are  cast  off,  exposing  deep 
and  ragged  ulcers  of  dark  green  or  brown  colour. 

The  changes  presented  by  the  intestine  in  the  two  forms  of  dysentery 
are  so  different  in  appearance  that  one  would  at  first  sight  be  disposed  to 
regard  them  as  belonffino;  to  different  diseases.  It  is,  however,  certain  that 
they  merely  indicate  different  degrees  of  severity  in  the  morbid  process. 
For  they  are  very  frequently  found  side  by  side  in  the  same  intestine,  the 
more  intense  inflammation  being  present  in  those  parts  (commonly  the 
rectum  or  caecum)  which  were  earliest  attacked.  And  this  being  so,  the 
fact  that  the  solitary  follicles  appear  not  to  be  specially  affected  in  even 
the  earliest  stage  of  the  more  severe  form  affords  strong  evidence  that  they 
are  not  the  seat  of  any  primary  or  special  change  in  the  catarrhal  form  of 
dysentery. 

Later  anatomical  course. — Sometimes  abscesses  form  in  the  submucous 
tissue,  and  burrow,  so  that  undestroyed  parts  of  the  mucous  membrane  are 
detached  in  the  form  of  bridges,  and  when  pressure  is  made  exude  pus  at 
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several  points.  The  inflammation  may  extend  through  the  muscular  co«t 
and  penetrate  the  serous  n.embrane,  'with  consequent  perLn^tis  or  the 
subperitoneal  connective  tissue  may  be  reached  by  the'^lcer  and  a  W 
abscess  formed  In  one  case  at  Guy's  Hospital  such  an  abs  ess  formed  a 
large  tumour  hlhng  the  left  side  of  the  abdomen,  extending  into  the  psoas 
muscle  and  the  spleen  (which  was  sloughing),  and  denuding^he  ilium  of'ts 
periosteum  over  a  considerable  space. 

It  is  probable  that  the  most  intense  form  of  dysentery,  in  which  the 
whole  laj;o,  intestine  and  the  last  foot  of  the  ileum  are  in/olved,  is  always 
a  fatal  disease;  but  from  less  extensive  necrosis  recovery  may  Ue  pTaTe 
In  the  catarrhal  form,  the  inflammation  probably  often  subsides  before  any 
breach  of  surface  has  occurred.  When  ulceration  takes  place,  and  the 
ulcers  subsequently  heal,  a  thin  membrane  is  formed,  which  is  at  first  de- 
pressed below  the  level  of  the  parts  unaftected ;  but  this  difference  becomes 
less  obvious  as  time  goes  on. 

In  the  necrotic  form  of  dysentery  the  ulcers  left  by  the  separation  of  the 
sloughs  become  covered  with  granulations;  their  undermined  edges  adhere 
to  the  submucous  tissue,  and  thickened  and  irregular  cicatrices  gradually 
develop  themselves.  The  cicatrices  which  follow  dysentery  are  always  of  a 
dark  grey  or  black  colour,  which  probably  results  from  a  chemical  reaction 
between  the  iron  of  blood  extravasated  during  the  course  of  the  disease 
and  the  sulphuretted  hydrogen  contained  in  the  interior  of  the  bowel. 

When  the  disease  passes  into  a  chronic  form,  some  ulcers  remain  un- 
healed, or  fresh  ones  form  in  succession.  But,  according  to  Maclean,  it  is  a 
mistake  to  suppose  that  ulcers  must  remain  unhealed  so  long  as  symptoms 
of  dysentery  persist.  Cases  are  often  observed  in  which  not  a  single  breach 
of  surface  is  discoverable  after  death.  Numerous  black  cicatrice°s  may  be 
seen,  but  the  essential  pathological  change  is  an  atrophy  of  the  coats  of  the 
bowel,  the  secreting  and  lymphatic  tissues  having  disappeared,  and  the  wall 
being  so  attenuated  as  to  be  transparent.* 

Sporadic,  endemic,  and  epidemic  dysentery. — Probably  there  is  no  part 
of  the  world  in  which  dysentery  does  not  sometimes  occur  sporadically, 
but  in  London  it  is  now  decidedly  a  rare  disease.  Formerly  it  was  common 
there  and  in  many  other  parts  of  England,  and  has  become  rare  along  with- 
ague  and  other  results  of  malaria.  Cardinal  Wolsey  is  believed  to  have  died 
of  English  dysentery. 

In  1762  it  occurred  epidemically  in  London,  and  was  described  by  Sir 
George  Baker.  The  account  of  it  by  the  late  Dr  Baly,  as  a  local  disorder- 
at  Millbank  Prison,  in  1849,  is,  we  may  hope,  the  last.  At  present  most 
cases  met  with  by  London  physicians  are  imported,  and  are  nearly  con- 
fined to  soldiers  and  sailors. 

There  are,  however,  countries  in  which  it  is  exceedingly  prevalent,  so 
that  it  may  be  said  to  be  endemic  there  (p.  386). 

Dysentery  sometimes  aftects  large  numbers  of  persons  as  an  epidemic, 
and  then  is  apt  to  assume  a  severe  type.  Heubner,  indeed,  doubted 
whether  "  diphtheritic  "  {i.  e.  necrotic)  dysentery  ever  occurs  sporadically. 
But  among  the  scattered  cases  of  acute  and  rapidly  fatal  dysentery  that 
in  the  course  of  twenty  years  have  occurred  at  Guy's  Hospital,  there  have- 
been  several  in  Avliich  the  inflammation  sliowed  the  most  marked  pseudo- 
diphtheritic  or  necrotic  character.    It  is  therefore  evident  that,  so  far  as 


*  "Muco  i^enitus  ubsterso,  nulla  membnina  snperfit^iem  quas  tegeret  inventa  est" 
^.Hewson). 
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concerns  the  anatomical  changes  in  the  intestine,  no  absolute  distinction 
exists  between  sporadic  and  epidemic  cases. 

As  a  rule,  however,  the  disease  is  much  milder  when  sporadic  than  when 
endemic  or  epidemic. 

The  relation  between  acute  colitis  occurring  in  asylums  and  true  dysen- 
tery is  very  important  pathologically  and  also  practically.  In  a  report  to 
the  Asylums  Committee  of  the  London  County  Council  Drs  Mott  and 
Durham  maintain  that  "  asylum  colitis  "  is  identical  with  sporadic  cases 
or  restricted  epidemic  of  dysentery,  e.  of  the  same  disease  which  was  once 
endemic  in  this  country  and  in  Westet-n  Europe,  and  is  still  common  in  the 
tropics  and  in  the  Mediterranean  area,  characterised  by  the  presence  of 
blood  and  mucus  or  pus  in  the  stools.  They  regard  it  as  infectious,  but 
hnd  no  sufficient  evidence  of  its  being  conveyed  by  air  or  water  or  milk.  It 
appears  to  be  connected  with  such  general  conditions  as  overcrowding  and 
want  of  cleanliness,  both  difficult  to  avoid  in  large  lunatic  asylums. 
('  Archives  of  Neurology,'  1899,  '  Brit.  Med.  Journal '  of  the  same  year, 
April  6,  pp.  838,  846). 

Mtiology. — Sporadic  dysentery  is  commonly  attributed  to  irritating 
articles  of  diet,  such  as  unripe  fruit,  decomposing  meat,  or  bad  water.* 

Virchow  remarked  that  the  caecum  and  the  flexures  of  the  colon,  which 
are  particularly  liable  to  be  affected  by  the  disease,  are  also  especially  apt 
to  become  loaded  with  fgecal  masses ;  and  it  is  evident  that  if  there  is  any 
irritant  substance  among  the  intestinal  contents,  its  action  must  be  favoured 
by  their  retention  as  the  result  of  imperfect  peristalsis.  As  Annesley  long 
ago  obseiwed,  in  India  the  disease  often  begins  with  the  characteristic  signs 
of  morbid  accumulation  in  the  large  bowel ;  and  certain  transverse  ulcers  in 
the  colon,  which  have  been  known  to  perforate  the  bowel  or  to  cause  a  faecal 
abscess,  are  due  to  irritation  from  the  faeces ;  indeed,  they  are  sometimes 
described  as  stercoral  ulcers. 

Another  cause  to  which  sporadic  dysentery  has  been  attributed  is  cold. 
The  cases  of  catarrhal  colitis  with  haemorrhage,  which  are  not  uncommon  in 
women  and  children  and  are  often  called  dysentery,  can  quite  as  often  be 
traced  to  exposure  to  cold  as  to  indiscretions  in  diet  (p.  384). 

Over-indulgence  in  fruit,  and  jDarticularly  certain  kinds  of  fruit,  as 
melons  and  gourds,  preceding  constipation  and  the  chills  of  exposure  after 
exertion  in  a  hot  climate,  are  only  contributory  causes  of  dysentery,  as  they 
are  of  non-specific  diarrhoea. 

Of  the  true  causes  of  endemic  and  epidemic  dysentery  little  is 
certainly  knoMoi.  On  each  side  of  the  equator,  to  about  35°  or  40°  of 
south  or  north  latitude,  there  are  in  all  parts  of  the  globe  territories 
in  which  it  prevails,  but  it  is  not  endemic  in  every  country  with  a 
hot  climate.  Hirsch  mentions  Gujerat  in  India  (particularly  the  pen- 
insula of  Kathiawar),  and  Senegal  in  Africa,  as  regions  in  .which  the 
heat  is  intense,  but  in  which  there  is  no  dysentery.  So,  again,  Singapore 
is  said  to  be  free  from  the  disease,  which  yet  exists  in  other  jaarts  of 
the  peninsula  of  Malacca. 

In  temperate  climates  epidemic  dysentery  occurs,  at  the  present  day, 

*  Troufisean  urged  tliat  ingestn  arc  not  likely  to  leave  tlio  smnll  intestine  unaffected 
and  to  e.xei't  ah  irritant  action  first  upon  the  csocnm  and  colon."  But  we  know  tliiit  tliisf 
occurs  \\\  ciises  of  poisoning  by  bichloride  of  mercury,  in  wliicR  intlaninintion  and  even 
ulceration  of  tlie  crecum  and  colon  have  repeatedly  been  observed  though  the  sn-all  bowel 
has  escaped  entirely. — C.  H.  F. 
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chiefly  in  camps  and  arniies.  It  was  very  fatal  in  18U  anion-  the  British 
troops  engaged  in  the  Crimean  ;var,  as  it  had  been  among  their  forefathers 
'1  .1     TT    ""^^  o^'  Agincourt.    It  raged  terribly  in  the  armies 

ot  the  United  States  in  1862-18G5,  and  in  the  camps  of  the  Northern 
prisoners.  It  Avas  again  prevalent  in  1870,  during  the  campaign  between 
I*  ranee  and  Gennany,  particularly  among  the  miserable  fugitives  who  sought 
refuge  m  Switzerland  after  the  dispersal  of  Bourbaki's  army. 

Even  in  time  of  peace  the  great  cities  of  Europe  were  formerly  liable  to 
epidemic  dysentery,  and  Paris  suffered  severely  from  it  as  lately  as  185<^ 
after  having  been  free  for  a  hundred  years.  In  London,  in  the  seventeentli 
oentury,  it  is  believed  to  have  caused  from  1000  to  4000  deaths  annually  : 
m  the  following  century  it  gradually  disappeared,  the  last  general  epidemic 
being  that  of  1762.  In  Millbank  prison,  however,  small  outbreaks  of  the 
disease  were  of  frequent  occurrence  until  recently. 

Only  fifteen  years  ago  there  was  a  severe  local  epidemic  of  dysentery  in 
a  lunatic  asylum  in  Ireland.  At  a  meeting  of  the  Koyal  Irish  Academy  of 
Medicine  (December  2nd,  1887),  Dr  Conolly  Norman  reported  that  of  the 
1100  inmates  120  Avere  attacked,  and  22  died.  In  two  of  the  latter  cases 
there  was  perforation  of  the  colon,  and  in  a  third  multiple  abscesses  were 
found  in  the  liver. 

In  India  the  rainy  season  is  the  period  of  the  year  at  which  dysentery  is 
most  apt  to  prevail;  in  temperate  climates  and  in  the  tropics  the  autumn 
is  the  season  at  which  the  disease  is  most  apt  to  break  out. 

Dysentery  occurs  in  persons  of  all  ages.  In  this  country  the  catarrhal 
form,  or  a  closely  related  disorder,  is  not  uncommon  in  infants  who  are 
brought  up  by  hand.  Tropical  and  epidemic  dysentery  attacks  especially 
those  whose  health  is  impaired  by  intemperance. 

It  has  long  been  known  that  even  in  temperate  climates,  and  still  more 
in  the  tropics,  the  countries  in  Avhich  dysentery  prevails  are  those  in  which 
ague  is  common.  Indeed,  the  two  diseases  frequently  occur  together,  in 
the  same  patient  and  at  the  same  time ;  and  Aitken  remarks  that  if  a  boat's 
crew  be  sent  ashore  in  a  tropical  climate,  and  exposed  to  paludal  miasm,  of 
the  men  returning  on  board  some  Avill  probably  be  seized  with  dysenteiy 
and  others  with  remittent  fever.  Moreover  the  gradual  extinction  of  en- 
demic dysentery  within  the  last  two  centuries  in  England  has  coincided  with 
a  corresponding  decrease  or  disappearance  of  ague  throughout  the 
country.  The  discovery  of  amoebic  organisms  in  the  evacuations  and  the 
mucous  membrane  of  cases  of  dj^sentery  has  brought  this  relation  Avith  ague 
into  fresh  importance  (vol.  i,  p.  396). 

At  one  time  it  wiis  believed  that  ciyseiitery>  like  iutcniiitteiit  feA'er,  was  due  to  a 
telluric  poison.  Dr  Baly  came  to  the  conclusion  that  tlie  epidemics  of  dysentery  at 
Millbank  prison  were  due  to  a  miasm  arising  from  the  soil;  and  Dr  Maclean  attributed 
the  poison  to  the  decomposition  of  organic  matter  in  the  ground.  But  in  the  year  1854. 
the  pi  isoners  at  Millbank  ceased  to  be  liable  to  d^'sentery  ;  and  during  the  next  eighteen 
years'  (up  to  1872)  one  death  only  occurred  from  that  disease  or  fiom  diarrhoea.  Now,  as 
Mr  de  Ilenzy  showed,  one,  and  only  one,  change  coincided  in  time  with  this  improvement 
in  the  sanitary  state  of  the  prison.  Previously  the  water  which  the  convicts  drank  was 
taken  directly  from  the  Thames.  But  on  August  10th,  1854,  the  artesian  well  in  Trafalgar 
Square  was  made  the  sole  source  of  water-supply  to  the  prison.  The  change  was  effected 
in  the  middle  of  a  cholera  epidemic;  six  days  afterwai'ds  the  disease  suddenly  ceased. 
Enteric  fever,  too,  no  longer  attacked  tiie  convicts,  and  the  death-rate  declined.  It  seems 
impossible  to  avoid  the  conclusion  that  one  cause  of  dysentery  in  Millbank  prison  was  the 
Thames  water,  or  the  sewage  it  contitined. 

Another  series  of  epidemics  of  dysentery  occurred  in  the  Cumberland  and  Westmoreland 
Asylum.    In  18G4,  chiefly  between  May  and  August,  twenty-six  persons  were  attacked 


DYSENTERY— PATHOLOGY 


395 


^vith  dysentery,  and  in  March,  1865,  five  others.  Dr  Clouston,  the  medical  superintendent, 
thouKht  that  the  disease  might  be  connected  with  the  distribution  of  tl.e  sewage  ot  the 
Asylum,  which  was  allowed  to  How  over  a  field  about  300  yards  distant.  In  August,  18b4, 
he  had  the  sewage  carried  away  in  a  covered  drain  to  a  distance ;  from  that  time  no  free  i 
cases  of  dysentery  occurred.  It  was  found  that  within  a  week  before  the  day  on  which 
eacli  patient  fell  ill  there  had  always  been  either  hot  sultry  evenings  with  no  wind  in  the 
nin-ht,  or  northerly  winds  which  blew  from  the  direction  of  the  irrigated  field.  Male  and 
female  patients,  too,  were  attacked  at  different  times,  according  as  the  exact  direction  ot 
the  wind  was  such  as  to  carry  the  smell  of  the  sewage  to  one  or  to  the  other  of  the  parts 
of  the  Asylum  severally  occupied  by  men  or  women. 

The  probability  that  this  was  a  real  cause  of  the  dysentery  was  greatly  increased  by  the 
fact  that  the  five  cases  of  dysentery  in  March,  1865,  all  occurred  within  a  week  after  the 
sewage  was  again  allowed  to  flow  over  the  field,  during  one  night,  when  the  direction  of 
the  wind  was  towards  the  Asylum. 

In  time  of  war,  as  well  as  in  tropical  epidemics,  tlie  conditions  are 
generally  so  complicated  as  to  defy  analysis.  Chevers  believed  that  much 
of  the  dysentery  (as  well  as  cholera)  occurring  on  board  vessels  in  the  port 
of  Calcutta  is  caused  by  men  drinking  the  water  taken  up  in  buckets  over 
the  ship's  side,  this  water  being  loaded  ^vith  sewage.'  Heubner  was  told  by 
.several  military  surgeons  that  when  many  severe  cases  of  dysentery  were 
crowded  together,  the  disease  was  often  spread  by  the  latrines,  and  ceased 
when  the  proper  precautions  were  taken.  Maclean  found  that  in  India  the 
barrack-rooms  most  exposed  to  the  effluvia  from  latrines  furnished  the 
largest  number  of  dysenteric  cases. 

It  appears  to  be  probable,  then,  that  the  cause  of  dysenteiy  may  be, 
and  probably  always  is,  the  entrance  into  the  body  of  some  organic  matter, 
conveyed  usually  by  drinking-water,  but  sometimes,  perhaps,  through  the 
air.    So  far  dysentery  resembles  enteric  fever  and  cholera. 

Sjiecific  contagion. — The  next  question  is  whether  the  poison  is  a 
chemical  product  of  decomposition,  or  a  living  organism,  which  undergoes  a 
process  of  self-multiplication  in  the  human  body,  so  that  the  discharges  can 
infect  others  with  dysentery.    This  question  cannot  yet  b,e  finally  answered. 

All  observers  are  agreed  that  the  disease  seldom  or  never  passes  from 
the  sick  to  those  who  are  attending  on  them  ;  and  Heubner  says  that  it  has 
hardly  ever  been  known  to  spread  from  the  military  to  the  civil  population 
in  time  of  war.  But  dysentery  may  still  be  an  infective  disease,  belonging 
to  the  same  class  of  miasmatic-contagious  maladies  as  cholera  and  enteric 
fever.  No  doubt  it  is  a  local  disease,  and  its  symptoms  depend  on  the 
intestinal  lesion ;  but  it  may  still  be  strictly  infective. 

Evidence  that  dysentery  is,  at  least  in  its  severe  form,  a  specific  and  infective  disease 
was  afforded  by  an  epidemic  which  occurred  in  Norway  in  1859.  Dysentery  had  not  pre- 
vailed there  for  half  a  century,  and  as  the  population  was  scattered,  there  was  unusual 
opportunity  of  tracking  its  course.  The  disease  was  studied  with  great  care  by  Honian 
and  Hertwig,  and  they  were  convinced  that  it  spread  by  contagion. 

It  is  disappointing  to  find  that  increasing  knowledge  has  not  established 
a  comprehensive  theory  of  the  origin  and  pathology  of  dysentery.  Its 
relation  to  severe  diarrhoea  with  ulcerative  colitis  may  be  compared  with 
that  of  Asiatic  cholera  to  sporadic  cases  of  so-called  English  cholera,  or 
of  diphtheria  to  tonsillitis ;  and  some  cases  called  catarrhal  dysentery 
may  be  non-specific  diarrhoea  or  psilosis.  But  if  we  keep  strictl^y  to  the 
definition  of  dysentery  as  diarrhoea  accompanied  by  haemorrhage  and  tenes- 
mus, and  associated  with  ulceration  of  the  rectum  and  colon,  the  question 
remains  whether  the  amoebic  cases  should  be  entirely  separated  from 
the  rest,  and  if  so,  whether  the  latter  are  specific  or  no.    No  diffei*ence  is 
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yet  established  between  the  bacteria  found  in  a  dysenteric  colon  and  . 
the  colon  after  death  from  other  causes ;  and  Dr  Manson,  while  admittin. 
the  frequent  presence  of  amoebae  in  dysenteric  stools,  can  find  no  satis 
factory  distinction  between  the  cases  in  which  they  are  found  and  those 
from  which  they  are  absent. 

Gassen,  in  1893,  from  a  study  of  dysentery  among  the  French  soldiers  in 
Algiers,  and  Celli  and  Fiona  from  cases  in  Italy  and  in  Egypt,  arrived  inde- 
pendently at  the  conclusion  that  the  presence  of  amoebae  in  dysenteric 
stools  is  accidental,  not  pathogenic.  In  any  case  it  seems  at  least  pre- 
mature to  call  all  tropical  cases  amoebic  dysentery,  and  to  ascribe  the  rest 
to  the  presence  of  a  specific  bacillus  or  leave  them  under  the  head  of  non- 
specific ulcerative  colitis.* 

Diagnosis. — question  of  great  importance  is  whether  dysentery  is 
always  attended  by  the  striking  train  of  symptoms  seen  in  the  severe 
tropical  and  epidemic  forms.  Tenesmus  is  a  rectal  symptom,  and  is  absent 
when  the  inflammation  is  limited  to  the  caecum  and  upper  colon.  Dr 
Clouston  found  in  the  epidemic  which  he  observed  at  the  asylum  near  Car- 
lisle, that  some  patients  experienced  scarcely  any  pain,  and  at  first,  having 
no  fever  or  want  of  appetite,  refused  to  believe  they  were  ill,  though  they 
were  passing  glairy  mucus  mixed  with  blood.  It  does  not  appear  that 
tropical  dysentery  is  ever  latent  when  the  disease  is  epidemic;  but  Dr 
Fagge  saw  at  least  two  well-marked  instances  of  fatal  sporadic  dysentery, 
m  each  of  which  there  was  extensive  ulceration  of  the  large  intestine, 
the  presence  of  which  had  been  unsuspected  during  life.  Both  patients 
died  in  Guy's  Hospital,  the  one  of  an  enormous  hepatic  abscess,  the  other 
of  a  large  abscess  in  the  left  iliac  fossa,  resulting  from  perforation  of  the 
bowel  into  the  post-peritoneal  comiective  tissue.  Dr  Dickinson  has  recorded 
a  similar  case,  that  of  a  woman  who  died  in  St  George's  Hospital  of  abscess 
of  the  liver,  and  who,  during  the  week  which  she  passed  as  an  inmate  of  the 
hospital,  was  so  constipated  as  to  require  aperient  medicines.  She  would 
not  allow  that  she  had  ever  had  any  looseness  of  the  bowels,  but  after  death 
the  upper  part  of  the  large  intestine  was  in  a  state  of  ragged  ulceration. 

In  three  cases  of  acute  dysentery  that  have  proved  fatal  in  Guy's  Hos- 
pital the  disease  was  supposed  during  life  to  be  enteric  fever  ;  the  charac- 
teristic symptoms  were  either  absent  or  passed  under  the  name  of  diarrhoea. 
It  is  possible  that  a  similar  latency  or  obscurity  of  symptoms  may  some- 
times occur  in  epidemic  dysentery,  both  in  India  and  in  temperate  climates  ; 
and  we  shall  hereafter  see  that  the  question  has  an  important  bearing  on 
the  origin  of  abscess  of  the  liver. 

Even  when  all  the  symiDtoms  of  dysentery  are  present,  the  diagnosis 
should  be  made  with  caution. 

Dr  Manson  says  that  in  Africa  the  Bilharna  lamotohia  (p.  446)  may 
affect  the  rectum  as  well  as  the  bladder,  and  simulate  dysentery.  The  ova, 
would  be  discoverable  in  the  faeces,  and  probably  in  the  urine.f 

In  children,  and  particularly  in  male  children,  one  must  always  bear 
in  mind  that  invagination  causes  very  similar  symptoms.  In  this  country 
more  than  one  case  has  been  mistaken  for  dysentery,  and  this  very  serious 

*  The  Amoeba  coli  vel  di/senteri;i'  was  described  by  Liunbc  in  1859;  nf forwards  by 
Loesch  and  by  Katulis  in  E<jypt  in  1883.  The  fullest  iiccount  of  "amcEbic  d.vsentery  "  is 
given  by  Conlicilmann  and  Lafieiir  in  vol.  ii  of  the  'Johns  Hopkins  Hospital  Reports.' 

t  Dr  Ficket,  of  Lifege,  has  published  an  interesting  case  of  this  disease  from  the  Congo 
('  Bull,  de  I'Acad.  Eoyale  de  Med.,'  1897). 
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error  must  often  be  committed  in  those  parts  of  the  world  m  which  the 
latter  disease  being  endemic  is  likely  to  have  its  presence  taken  for  granted. 
A  rectal  'polypus  in  children,  not  infrequently  leads  to  pam,  h£)emor- 

rhage,  and  tenesmus. 

In  those  more  advanced  in  years,  cancer  of  the  rectum  may  be  over- 
looked, and  its  symptoms  attributed  to  dysentery.  Indeed,  as  a  rule,  a 
supposed  case  of  chronic  dysentery  in  an  elderly  patient,  who  has  not  been 
out  of  England,  is  really  one  of  local  disease  of  the  rectum,  most  probably 
cancer ;  a°case  of  this  kind  was  lately  sent  up  to  the  writer  from  the  country. 
A  dio-ital  examination  generally  clears  up  all  doubt  as  to  the  nature  of  the 
disease;  and  in  most  cases  the  blood  passed  during  defsecation  is  not 
intimately  blended  with  the  motion,  but  comes  before  or  after  it. 

Whether  cases  of  ulcerative  colitis  with  passage  of  blood  and  mucus, 
tisually  occurring  in  women  and  children,  should  be  called  dysentery  is, 
from  a  clinical  point  of  vieAV,  little  more  than  a  question  of  terms;  but  it 
is  better,  not  to  apply  the  terms  dysentery  or  dysenteric  to  such,  cases. 

Prognosis. — With  regard  to  the  grounds  on  which  a  forecast  must  be 
based  in  a  case  of  dysentery,  there  is  little  to  say  that  has  not  been  implied 
in  preceding  paragraphs.  The  severity  of  the  disease  is  proportional  to  the 
extent  and  intensity  of  the  local  inflammation,  but  this  must  nevertheless 
be  measured  during  life  by  the  gravity  of  the  constitutional  rather  than 
of  the  local  symptoms.  Tenesmus  and  pain  may  be  slight  or  even  absent, 
and  yet  the  patient  may  be  in  danger ;  or  his  sufferings  may  be  extreme, 
and  yet  he  may  do  well,  if  the  disease  is  limited  to  the  rectum.  The 
appearance  of  his  countenance,  the  state  of  the  pulse,  and  the  presence 
or  absence  of  symptoms-  of  collapse,  generally  lead  to  a  correct  judgment  of 
the  probable  issue  of  the  case.  The  rate  of  mortality  varies  greatly  in 
different  epidemics.  In  Dr  Clouston's  Asylum  it  was  more  than  half  of 
those  attacked.  This  is  enormous,  for  even  in  the  worst  tropical  epidemics 
the  proportion  of  deaths  to  admissions  into  hospital  appears  from  a  table 
drawn  up  by  Sir  Alexander  Tulloch  to  be  only  14-2  per  cent. 

In  dysentery  the  prognosis  is  also  affected  by  the  presence  of  scurvy  as 
a  complication.  This  is  so  frequent  that  some  writers  speak  of  scorbutic 
dysentery  as  a  distinct  variety  of  the  disease.  But  the  symptoms  in  such 
cases  appear  to  be  only  a  combination  of  those  due  to  •  each,  malady  sepa- 
rately. It  is  stated  that  when  scurvy  is  present,  the  course  of  dysentery  is 
prolonged ;  that  a  patient  ahuost  always  lives  three  weeks,  and  often  as  long 
as  three  months. 

Even  the  most  severe  form  of  uncomplicated  dysentery  is  seldom  rapidly 
fatal.  Death  rarely  takes  place  within  the  first  week,  or  before  the  ninth 
or  tenth  day. 

Chronic  dysentery  is  an  intractable  disease;  and  the  patient  often  dies  at 
last  by  exhaustion,  with  septic  febrile  symptoms,  even  if  no  complication 
cut  short  his  existence.  Nevertheless,  in  the  majority  of  cases  recovery 
at  length  takes  place,  if  they  are  judiciously  treated.  Sometimes,  however, 
the  bowels  remain  irritable  for  long  afterwards,  it  may  be  for  the  rest 
of  the  patient's  life. 

Prophylaxis. — The  prevention  of  dysentery  generally  depends  on  the 
good  drainage,  ample  supply  of  pure  water,  and  better  diet  which  have 
nearly  extirpated  malaria  from  England. 

When  the  first  cases  of  an  epidemic  appear,  among  soldiers,  prisoners, 
or  townspeople,  the  first  measure  is  to  separate  the  sick  from  the  healthy, 
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and  to  spread  out  the  latter  in  huts  or  under  canvas,  instead  of  in  houses 
or  barracks. 

The  evacuations  of  those  who  are  sick  should,  when  jjossible,  be  disin- 
fected with  carbolic  acid  or  sulphate  of  iron,  and  removed  without  delay 
Those  who  are  still  well  must  clothe  warmly,  wear  a  flannel  binder,  and  be 
careful  to  avoid  chills  ;  they  should  eat  and  drink  moderately,  taking 
no  spirits  or  strong  wine,  and  they  should  not  allow  the  bowels  to  become 
constipated.  Ripe  fruit  taken  in  moderation  need  not  be  excluded  from  the 
dietary.  Every  case  of  colic,  constipation,  or  diarrhoea  should  be  reported 
to  the  medical  official  at  once. 

Treatment. — The  rational  therapeutics  of  dysentery,  as  of  other  diseases, 
must  be  based  upon  a  knowledge  of  its  natural  course.  The  late  Dr  Austin 
Flint  once  observed  ten  cases  in  succession  in  which  no  medicine  was 
administered  except  a  little  tincture  of  cinchona  as  a  plareho ;  and  he 
found  that  the  mean  duration  was  eleven  days  and  a  fifth,  the  most  pro- 
tracted case  lasting  twenty-one  days  and  the  shortest  six.  Or  reckoning 
froni  the  first  dysenteric  evacuation  (instead  of  from  the  commencement 
of  illness),  he  obtained  a  mean  duration  of  eight  and  a  half  days,  the  maxi- 
mum being  twelve  and  the  minimum  five  days.  Dr  Flint  had  before 
analysed  forty-nine  cases,  which  had  been  treated,  some  with  calomel  and 
opium,  some  with  opium  alone,  some  with  castor  oil,  and  others  with  astrin- 
gents. The  mean  duration  was  almost  exactly  the  same  in  these  cases  as 
in  those  in  which  the  disease  ran  its  natural  course. 

These  particular  figures  apply  only  to  dysentery  as  it  occurs  in  the  city 
of  Philadelphia,  and  in  strictness  only  to  the  actual  period  within  which  the 
observations  were  made.  It  is  clear,  moreover,  that  Dr  Flint's  cases  were- 
mild  ones  ;  for  he  states  that  the  complaint  showed  no  tendency  to  become 
chronic  and  that  relapses  never  occurred,  although  he  allowed  his  patients; 
to  eat  solid  food  as  soon  as  they  chose  to  do  so. 

Very  different  is  Professor  Maclean's  account  of  dysentery  in  India. 
"  Speaking  from  large  experience,"  he  says,  "  I  affirm  that  complete  restora- 
tion to  health,  by  the  unaided  efforts  of  nature,  is  of  extremely  rare- 
occurrence  ;  the  disease  either  destroys  the  patient  or  it  passes  into  a 
chronic  form." 

Even  if  Flint's  observations  appear  to  discredit  the  various  remedies  em- 
ployed in  his  cases,  we  have  in  ipecacuanha  another  medicine  which  he  does 
not  seem  to  have  tried,  but  which  there  is  good  reason  to  believe  capable  of 
cutting  short  dysentery.  The  root  of  this  plant  was  first  employed  as  a 
remedy  for  dysentery  in  Brazil,  where  it  is  indigenous.  Towards  the  end  of  the 
seventeenth  century  it  was  introduced  into  France,  where  it  was  successfully 
given  to  the  Dauphin,  acquired  a  great  reputation,  and  was  knoAvn  as  the 
radix  anti-dysenterica.  In  India  it  was  used  before  mercury  came  into 
vogue,  and  of  late  years  it  has  become  the  staple  remed}'.* 

The  action  of  ipecacuanha  is  "  specific,"  i.  e.  as  j'^et  unexplained.  It 
renders  unnecessary  the  use  of  castor  oil,  tamarinds,  rhubarb,  or  the  sul- 
phates of  potass  or  soda,  which  are  recommended  by  different  writers.  It 
is  curious  that  Heubner,  in  1874,  knew  scarcely  anything  of  the  value  of 
ipecacuanha,  except  as  an  emetic ;  he  had  only  heard  that  it  was  used  by 
some  English  surgeons  with  good  resdlts  in  the  war  of  1870.    Even  Eich- 

*  "Dehinc  ad  radicem  Ipecacuanha  confueiendum,  qua  nullum  prajstantius  aut  fcutius, 
cum  vel  sine  siviiguine,  nd  Ailkhs  compescendos  Niitnniexco^itavitremcdinm." — 'Gnl.  Pisouis 
de  Medicina  Brasiliensi,'  lib.  ii,  cap.  xi,  Lugd.  Batav.,  1G48  :  quoted  by  Woodward. 
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horst,  wi-iting  so  kite  as  1887,  does  not  mention  this  invaluable  drug  among 
the  means  of  treating  dysentery. 

The  method  of  administering  ipecacuanha  in  acute  dysentery,  now 
general,  was  introduced  by  Surgeon  Docker,  of  the  7th  Royal  Fusiliers, 
in  1858,  and  first  tried  by  him  in  the  Mauritius. 

The  patient  having  been  put  to  bed,  twenty-five  to  thirty  grains  of 
powdered  ipecacuanha  are  given  to  him  in  as  small  a  quantity  of  fluid  as 
possible ;  u  little  syrup  of  orange-peel  covers  the  taste  as  well  as  anything. 
Often  thirty  minims  of  laudanum  are  given  half  an  hour  before,  in  order  to 
make  the  stomach  tolerant  of  the  ipecacuanha ;  but  Maclean  found  the 
latter  dinig  well  borne  without  any  such  preparation.  After  the  dose  the 
patient  should  keep  perfectly  still,  and  abstain  from  drinking  for  at  least 
three  hours.  If  thirsty,  he  may  suck  a  little  ice,  or  have  a  teaspoonful  of 
cold  water  at  a  time.  Under  this  management  he  seldom  complains  of 
excessive  nausea,  and  vomiting  rarely  sets  in  Avithin  two  hours.  A  poultice 
is  in  the  meantime  placed  over  the  abdomen,  or  folded  flannel  or  spongio- 
piline,  wrung  out  of  hot  water  with  a  little  turi^entine  sprinkled  over  it, 
Aftei-wards  a  little  bland  nourishment  is  given.  In  from  eight  to  ten 
hours,  according  to  the  urgency  of  the  symjDtoms  and  the  effect  of  the  first 
dose,  the  ipecacuanha  is  repeated,  its  quantity  being  somewhat  reduced, 
but  with  the  same  precautions  as  before. 

"  All  who  have  had  opportunities  of  trying  this  mode  of  treating 
dysentery,"  says  Maclean,  "  can  bear  testimony  to  the  surprising  effects 
that  often  follow  the  administration  of  one  or  two  doses  of  ipeca- 
cuanha. The  tormina  and  tenesmus  subside,  the  motions  quickly  become 
feculent,  blood  and  slime  disappear,  and  often  after  profuse  action  of  the 
skin  the  patient  falls  into  a  tranquil  sleep,  and  awakens  refreshed."  The 
remedy  may,  however,  be  required  in  diminished  doses  for  some  days  ;  and 
after  the  stools  have  regained  a  healthy  appearance  it  is  well  to  administer 
ten  or  twelve  grains  at  bedtime  for  a  night  or  two. 

Even  when  the  jDOwers  of  life  are  very  low  this  remedy  may  sometimes 
be  given  with  safety  and  success.  Maclean  mentions  the  case  of  a  lady 
who  landed  at  Madras,  having  come  from  Calcutta,  and  who  was  so  ex- 
hausted that  her  voice  was  scarcely  audible.  With  some  misgiving  he 
gave  twenty-grain  doses  at  intervals  of  eight  hours  ;  and  after  the  third  dose 
she  was  out  of  danger. 

When  severe  vomiting  follows  the  administration  of  ipecacuanha, 
Maclean  says  that  coexistent  liver  disease  may  be  suspected,  or  complica- 
tion with  malarious  fever.  In  the  latter  case  he  advises  that  quinine  \i\ 
ample  doses  should  be  alternated  with  the  ipecacuanha. 

In  mild  cases  he  recommends  that  the  treatment  should  be  commenced 
with  a  hot  bath,  which  must  be  brought  to  the  patient's  bedside.  He  is. 
to  be  kept  in  it  until  he  feels  faint,  and  after  being  rapidly  but  carefully 
dried  he  is  to  be  put  to  bed,  and  to  have  a  dose  of  fifteen  to  twenty  grains 
of  ipecacuanha.  In  some  cases  a  few  drachms  of  castor  oil,  with  a  little 
tincture  of  opium,  may  be  afterwards  prescribed.  According  to  Heubner, 
enemata  of  starch  and  opium  often  give  great  relief  to  the  tenesmus  in 
these  mild  cases. 

All  Indian  experience  is  in  favour  of  strict  confinement  to  bed  and  a 
very  spare  liquid  diet — milk,  if  it  is  well  boiled  ;  and  rice  Avater,  chicken 
broth,  or  white  of  egg.  Locally,  hot  poultices,  fomentations,  turpentine 
stupes,  dry  bran  poultices,  hot-water  bottles,  or  Japanese  "  hot-boxes," 
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trapped  in  flaunel  and  laid  on  the  abdomen,  are  the  most  useful  mea- 
sures. 

The  value  of  ipecacuanha  in  treating  dysentery  is  attested  not  only  by 
individual  experience,  but  by  statistical  results,  which  are  most  striking. 
In  Bengal,  under  "  the  old  system,"  the  average  mortality  among  Europeans 
from  dysentery  during  forty-two  years  was  88-2  per  thousand;  in  1860, 
under  ipecacuanha,  it  was  28-87  per  thousand.  In  Madras  the  correspond- 
ing numbers  were  respectively  71  and  13-5.  Surgeon  Mee,  at  Madras, 
treated  sixty-eight  cases  from  the  44th  Regiment  "  in  the  ordinary  way," 
with  a  mortality  of  6  (or  88  per  thousand)  ;  afterwards  he  treated  fifty-nine 
cases  with  large  doses  of  ipecacuanha,  and  these  all  recovered.  It  is  also 
•asserted  that,  as  the  use  of  this  remedy  becomes  more  general,  the  number 
■of  chronic  cases  of  dysentery  diminishes  year  by  year,  and  the  development 
■of  hepatic  abscess  becomes  less  frequent.  Hygienic  improvements,  how- 
ever, may  have  had  a  share  in  this  result. 

Against  these  statements  it  is  right  to  set  Dr  Clouston's  experience 
in  the  epidemic  at  the  Cumberland  and  Westmoreland  Asylum  (p.  394). 
He  found  the  ipecacuanha  treatment  useless,  even  if  it  did  not  take  away 
the  last  chance  from  one  or  two  of  the  patients  by  causing  vomiting  that 
•could  not  be  stopped,  and  prostration  that  was  never  rallied  from.  This 
■epidemic  was  far  more  severe  than  ordinary  tropical  dysentery;  but  Dr 
Baly  also  found  ipecacuanha  wholly  fail  in  his  hands. 

The  experience  of  the  American  surgeons  of  ipecacuanha  in  the  treat- 
ment of  acute  dysentery  during  the  Civil  War  was  also  not  so  favourable  as 
those  in  India.  Dr  King  reported  good  results,  in  the  Confederate  army  at 
Richmond,  and  several  other  favourable  results  are  referred  to  in  the  official 
report  already  quoted ;  but  its  trial  at  Washington  ended  in  disappoint- 
ment, as  was  the  case  in  an  epidemic  in  South  Carolina  in  1868.  Dr  Osier 
believes  that  it  is  far  less  effectual  in  America  than  in  the  East  Indies.* 

In  a  recent  sporadic  case,  the  present  writer  observed  Vf[xv  of  ipeca- 
cuanha wine  every  four  hours,  prescribed  by  a  medical  friend  who  had  seen 
much  of  dysentery  in  China,  completely  relieve  the  symptoms  in  twelve 
hours.  The  chronic  cases  of  tropical  dysentery  which  come  before  us  in 
London,  though  far  less  amenable  to  this  treatment,  are  also  in  most  cases 
favourably  influenced  by  it. 

Calomel  has  been  very  generally  abandoned  in  the  treatment  of  dysen- 
tery; but  Dr  Manson  still  advises  small  daily  doses  of  calomel,  or  of  sul- 
phate of  soda,  in  cases  which  resist  ipecacuanha.  Sulphates  of  soda  or 
magnesia  appear  to  be  the  drugs  most  used  by  present  colonial  surgeons 
beside  ipecacuanha.  Opium  is  "believed  by  all  experienced  observers  to  be 
injurious  if  systematically  given,  and  venesection  to  be  not  only  useless,  but 
mischievous. 

In  severe  and  malignant  forms  of  dysentery  Maclean  recommends  the 
solution  of.  pernitrate  of  iron ;  he  says  that  he  has  sometimes  prescribed 
ten  drops  erery  hour  with  advantage.  Dr  Clouston  found  that  milk  boiled 
with  a  little  flour,  and  allowed  to  cool,  w;as  taken  better  than  anything  else ; 
hut  he  also  gave  strong  beef-tea,  jelly  and  eggs,  and  wine  and  water. 
Brandy  .also  is  often  necessary. 

In  chronic  dysentery  an  essential  part  of  the  treatment  is  removal  to  a 
better  climate.    In  India  it  sometimes  suffices  to  send  the  patient  to  the  sea- 

*  Tlie  cardinal  rule  is  too  apt  to  be  forgotten  that  in  all  tlie  worst  cases  of  a  disense  a 
ineilicine  may  fail  to  produce  any  appreciable  benefit,  and  yet  it  may  be  capnble  of  curing 
tliose  whicli  tend  but  a  little  less  surely  towards  a  fatal  termination.— C.  H.  F. 
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side  or  the  hills  ;  but  more  often  a  voyage  to  Europe  is  necessary.  For  those 
who  are  invalided  home  on  account  of  chronic  tropical  dysentery,  rest  m  bed 
is  a  very  important  part  of  the  treatment.  The  late  Dr  Ward  insisted  on 
this,  and  on  the  diet  being  restricted  to  milk  and  farinaceous  food.  His 
experience  at  the  "  Dreadnought "  led  him  to  believe  that  ipecacuanha  is 
useless  in  chronic  cases ;  but  Maclean  says  that  exacerbations  of  a  subacute 
character  are  of  frequent  occurrence  in  chronic  dysentery,  and  that  at 
Netley  he  often  gave  the  ipecacuanha  in  suitable  doses  with  the  happiest 
effect.  Our  experience  at  Guy's  Hospital  has  certainly  been  that  this 
medicine  is  of  great  value  long  after  dysentery  has  been  brought  home 
from  the  East.  In  some  instances  it  undoubtedly  did  good,  even  in  out- 
patient practice. 

Dr  Ward's  patients  were  sailors,  whose  food  on  board  ship  would  have 
aggravated  the  disease,  and  it  is  not  surprising  that  they  derived  so  much 
benefit  from  rest  in  bed  and  a  milk  diet  as  to  throw  the  effect  of  medicines 
into  the  background.  Even  when  a  person  affected  with  dysentery  is  sent 
home  as  an  invalid,  with  nothing  to  do  but  to  take  care  of  himself,  the 
disease  is  very  apt  to  become  worse  on  board  ship,  unless  great  care  is 
taken  that  he  has  proper  food  and  puts  on  warmer  clothing  as  he  passes 
into  a  colder  climate. 

In  some  cases  of  chronic  dysentery  astringents  are  of  great  value.  The 
solution  of  pernitrate  of  iron,  besides  checking  the  discharges,  removes 
anemia;  and  krameria,  catechu,  hsematoxylum,  even  tannic  and  gallic 
acids,  may  each  be  useful  in  turn.  Marked  benefit  sometimes  results  from 
the  administration  of  drachm  doses  of  the  extract  of  Indian  bael,  and 
acetate  of  lead  or  sulphate  of  copper  is  often  useful.  Dr  Ward  iiientions 
one  case  in  which  enemata  of  nitrate  of  silver  (gr.  iv  ad  aq.  51])  were 
repeated  every  night  with  good  effects ;  and  Dr  Galton  fovmd  much  benefit 
at  Shanghai  from  enemata  of  sulphate  of  zinc,  gr.  v,  and  Liq.  Opii  Sed., 
5ss,  in  ^i]  of  water. 

In  some  bad  cases  of  chronic  tropical  dysentery,  the  writer  has  found 
that,  next  to  confinement  to  bed  and  abstinence  from  meat,  broths,  and 
vegetables,  the  most  useful  results  have  followed  sulphate  of  copper  and 
opium  pills,  and  enemata  of  silver  nitrate. 

Sir  Joseph  Fayrer's  ripe  experience  of  the  treatment  of  dysentery  in 
the  chronic  form,  seen  in  Indian  ofl&cers  invalided  home,  is  that  drugs  are 
of  far  less  value  than  in  the  acute  cases  seen  in  the  tropics,  and  that  an 
exclusively  milk  diet  is  the  most  important  means  of  cui^e. 
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" .  .  .  .  Veuienti  occurrite  iiiorbo 
Disciteque  0  raiseri,  et  causas  cognoscite  rerum." 

Peesius,  Sat.  iii,  64,  66. 

Histmj  and  name — Frequency — Anatomy — Symjytoms  and  clinical  course  of 

mild  cases — recurrent — suppurative  with  adhesions — sloughing  with  septic 
peritonitis — Diagnosis — Sex  and  age — Pathology—Prognosis  and  treatment 
• — Cases. 

There  are  three  parts  of  the  intestinal  canal  in  which  the  contents 
are  apt  to  accumulate;  the  caput  caecum  coli,  the  sigmoid  flexure,  and 
the  rectum.  All  three  are  somewhat  dilated,  and  in  the  caecum  and  sig- 
moid there  is  a  sudden  change  of  direction  which  favours  delay.  More- 
over there  is  the  appendix  cseci,  which,  like  some  other  vestigial  organs,  is 
a  frequent  source  of  mischief.  No  wonder,  therefore,  that  inflammation 
of  the  caecum,  or  typhlitis,  is  a  common  and  important  disease. 

In  1836  Addison  wrote  as  follows.  After  describing  the  pain,  swell- 
ing, and  tenderness,  with  the  frequent  consequent  suppuration  and  the  occa- 
sional symptoms  of  general  and  fatal  peritonitis,  he  j^roceeds :  — "  From 
numerous  dissections  it  is  j)i'oved  that  the  faecal  abscess  thus  found  in  the 
right  iliac  region  arises  in  the  great  majority  of  instances  from  disease  set 
up  in  the  appendix  caeci.  This  organ  is  very  subject  to  inflammation,  to 
ulceration,  and  even  to  gangrene."* 

Typhlitisf  has  been  long  recognised,  but  has  been  far  more  often  dia- 
gnosed since  the  modern  treatment  by  operation  has  become  common ;  and 
in  some  parts  of  America  it  has  even  become  a  fashionable  disease.  And 
while  typhlitis  has  become  more  common  it  has  also  become  more  fatal. 
This  general  impression  is  so  far  supported  by  some  statistics  collected  by 
Dr  Pitt  {'  Guy's  Hosp.  Gazette,'  Feb.  27th,  1897,  p.  93).  In  sixteen  years 
(1880-95)  the  cases  admitted  (with  the  same  number  of  beds  available)  were 
in  the  first  ten  years  four  times  imder  10  in  number  (5,  8,  3,  and  9  cases), 
five  times  either  11  or  12,  and  once  only  (in  1883)  17 ;  while  in  the  next 
siix  years  (1890-95)  the  cases  admitted  were  only  once  as  few  as  5,  three 

*  '  Elements  of  tlie  Practice  of  Medicine,'  by  Brigflit  and  Addison,  vol.  i,  p.  499.  The 
second  volume,  which  was  to  have  been  written  by  Dr.  Bright,  wns  never  published ;  the 
first  was.  Sir  S.  Wilks  informs  the  writer,  entirely  the  woi"k  of  Dr  Addison. 

t  Typhlitis,  from  rvipXov,  ccBcum  (sc.  intestintim),  the  blind  gut,  or  caput  coli.  The 
caput  ctBcvm  coli  of  human  anatomy  is  a  mere  dilatation  of  the  colon,  found  only  in  man 
and  certain  apes.  The  homologue  of  the  greatly  developed  true  caecum  of  many  of  the 
lower  animals  {e.g.  the  horse  and  rabbit)  is  the  atrophied  appendix  cceci,  which  only 
occurs  thus  reduced  in  man  and  the  anthropoid  apes,  and  in  the  wombat. 
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times  between  12  and  21,  and  in  1894  and  1895  as  many  as  30  and  40. 
The  nmiiber  of  cases  admitted  in  1896  was  35 ;  in  1897,  58 ;  in  1898,  61 ; 
but  in  1899  only  21. 

Of  late  it  has  been  the  fashion  to  call  cases  of  typhlitis  by  the  barbarous 
name  appendicitis,  but  this  is  unnecessary  and  misleading.  For  some 
writers  of  repute  have  distinguished  between  this  and  a  supposed  typhlitis 
which  affects  the  caput  caecum  coli  alone,  and  is  to  be  treated  in  a  different 
way  from  appendicitis.  Now  if,  as  taught  by  Addison  and  Wilks,  all 
typhlitis  begins  in  the  appendix,  there  is  no  need  of  a  change  of  name. 
The  appendix  cseci  is  only  the  undeveloped  extremity  of  the  blind  gut ;  so 
that  morphology,  as  well  as  precedence,  practical  convenience,  and  eu- 
phony, is  in  favour  of  the  older  name  of  this  important  disease. 

Typhlitis,  then,  is  a  disease  which  always  begins  in  the  appendix.  The 
term  Perityphlitis— another  recent  introduction — is  ambiguous,  for  it  may 
be  taken  to  mean  local  peritonitis ;  while  "  paratyphlitis  "  might  be  applied 
to  suppuration  of  the  connective  tissue  round  the  caecum,  following  the 
analogy  of  peri-  and  parametritis.  When,  as  usually  meant,  it  is  a  synonym 
for  inflammation  of  the  appendix,  its  use  leads  to  the  erroneous  belief  that 
suppuration  behind  and  around  the  caecum  may  arise  independently  of 
disease  of  the  appendix. 

No  doubt  there  may  be  found  "  distension-ulcers  "  or  "  stercoral  ulcers  " 
in  the  caecum  as  the  result  of  obstruction  in  the  colon,  an  abscess  may  form 
behind  the  caecum  from  caries  of  the  ilium  or  other  accidental  cause,  and 
we  may  find  tuberculous  peritonitis  chiefly  affecting  the  caecal  region.  But 
it  is  of  great  practical  importance  to  recognise  the  fact  that  when  such 
conditions  have  been  excluded,  we  have  only  one  and  the  same  primary 
disease  to  deal  with,  of  varied  degrees  of  severity,  but  with  the  same 
anatomy  and  the  same  dangers. 

For  example,  in  two  cases  observed  by  Wilks  after  recovery  from,  a  mild 
attack,  a  second  proved  fatal,  and  in  each  the  autopsy  showed  that  the 
disease  had  begun  in  the  csecal  appendix,  which  was  perforated. 

Anatomy. — Addison  taught  how  suppuration  from  typhlitis,  spreading 
upwards  behind  the  peritoneum,  may  reach  the  Iddney,  and  simulate  sup- 
purative nephritis,  or  may  involve  the  iliacus  muscle  and  periosteum ;  or 
if  the  pus  travels -into  the  pelvis,  it  may  in  women  cause  symptoms  like 
those  of  ovarian  inflammation. 

In  the  appendix  itself  the  inflammation  spreads  from  the  mucous  to 
the  serous  coat  by  ulceration,  or,  occasionally,  by  sloughing ;  and  may 
end  in  gangrene.  The  cause  of  the  inflammation  is  often  the  presence 
of  a  concretion,  which  may  be  the  size  of  a  pea,  or  as  large  as  a  date- 
stone.  It  sometimes  consists  of  a  substance  like  wax,  but  usually  is  com- 
posed of  hard,  dry  faecal  matter,  with  more  or  less  of  earthy  salts,  some- 
times enough  to  call  a  calculus.  A  mass  of  this  kind  may  look  like  a 
cherry-stone,  and  has  often  been  mistaken  for  one.  Indeed,  supposed 
'■  foreign  bodies  "  from  the  appendix  have  frequently  been  foimd  on  exami- 
nation to  be  of  faecal  origin.  It  is,  however,  certain  that  seeds,  pills,  bristles, 
pins,  shot,  and  pieces  of  bone  have  all  been  found  in  the  appendix,  and 
that  some  have  led  to  its  perforation.* 

*  Dr  Pitt  quotes  Dr  Rochaz,  of  Lausanne,  who  found  si.xty-five  concretions  in  the 
appendix  to  be  laminated  in  structure,  and  to  consist  inicroscopicallv  of  epithelium, 
leucocytes,  mucus,  and  oily  matter,  with  calcium  and  magnesium  phosphates  and  car- 
bonates. The  brown  colour  and  facal  odour  are  no  doubt  derived  from  the  intestine,  and 
even  a  minute  fragment  of  faecal  matter  may  form  the  nucleus  of  n  calculus. 
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The  appendix  may  be  so  narrowed  at  its  opening  into  the  caecum  as  to 
prevent  the  natural  passage  of  mucus  secreted  from  the  tubular  glands, 
which  therefore  accumulates,  and  forms  a  cystic  tumour  of  the  appendix. 
Wilks  records  a  case  in  which  the  opening  into  the  caecum  was.  closed ;  the 
appendix  was  dilated  to  the  size  of  the  ileum,  and  distended  with  three  or 
four  ounces  of  white  odourless  mucus. 

The  immediate  cause  of  the  inflammation  is  probably  most  often  the 
entrance  of  micro-organisms  from  the  caecum  into  the  appendix. 

Symptoms  and  course. — ^Clinically  we  may  assign  cases  of  Typhlitis  to 
three  categories  : 

(1)  Mild,  sometimes  chronic,  and  often  recurrent,  without  suppuration, 
but  leading  to  adhesion,  and  inflammation  around  the  appendix. 

(2)  Subacute,  with  su^Dpuration  around  the  appendix. 

(3)  Verj'  acute,  sloughing,  with  perforation  and  septic  peritonitis. 
The  earliest  symptom  of  typhlitis  is  usually  pain,  referred  mainly  to  the 

right  iliac  fossa.  This  is  more  or  less  paroxysmal,  often  of  extreme  severity, 
and  associated  with  tenderness,  so  that  sometimes  the  patient  cannot  bear 
even  the  slightest  touch.  The  most  tender  spot  is  often,  but  not  always,  at 
what  is  called  McBurnie's  point  (two  inches  from  the  anterior  superior 
spinous  process  of  the  ilium  towards  the  umbilicus).  Nausea  and  vomiting 
are  frequently  present,  and  also  in  most  cases  marked  constipation.  The 
amount  of  general  disturbance  is  variable ;  sometimes  there  is  no  fever, 
and  vomiting  is  often  absent. 

.  The  right  half  of  the  abdominal  wall  is  tender  and  rigid,  and  there 
is  an  ill-defined  swelling  gradually  extending  upwards  and  inwards 
from  Poupart's  ligament.  This  is  doubtless  formed  in  part  by  the  thick- 
ened coats  of  the  aflfect-ed  portion  of  bowel,  but  it  is  due  to  the  accumula- 
tion of  faecal  matters  also.  The  size  and  form  of  this  swelling  may  vary 
from  day  to  day,  and  if  the  disease  subsides  it  gradually  disappears.  The 
tumour  is  dull  on  percussion ;  but  light  and  very  careful  percussion  is 
necessary  to  bring  this  out,  for  resonance  spreads,  but  dulness  does  not. 
Occasionally  local  cedema  may  be  detected,  and  this  is  a  sign  of  great 
importance,  for  it  indicates  suppuration.  The  patient  often  lies  with  the 
right  thigh  flexed,  and  is  unwilling  to  stretch  it  down. 

In  the  most  severe  cases  the  appendix  early  becomes  gangrenous,  and 
intense  peritonitis  lights  up  almost  instantaneously  throughout  the  whole 
serous  cavity.  There  may  then  be  no  means  of  ascertaining  that  ulcera- 
tion or  sloughing  of  the  appendix  formed  the  starting-point  of  the  disease  ; 
the  case  is  set  down  as  one  of  acute  peintonitis,  the  cause  of  which  is  un- 
known. When  such  cases  end  favourably,  it  becomes  possible  to  detect  a 
hard  swelling  in  the  right  iliac  fossa,  and  this  clears  up  their  nature. 

In  many  cases,  however,  the  symptoms  are  mild  and  even  obscure ; 
there  is  no  evidence  of  peritonitis,  and  the  main  clinical  feature  is  inability 
of  the  intestinal  contents  to  pass  the  caecum.  Occasionally  there  is  diar- 
rhoea from  the  first,  at  Guy's  Hospital  in  about  a  fifth  of  the  number. 

When,  as  is  often  the  case,  suppuration  is  limited  by  adhesions,  so  that 
there  is  no  general  peritonitis,  the  pus  may  take  one  of  several  different 
courses.  If  the  appendix  is  behind  the  caecum,  it  commonly  burrows  up- 
ward into  the  lumbar  region,  where  it  may  simulate  a  suppurating  kidney. 
If  it  is  more  superficial  in  position,  the  abscess  may  open  in  the  groin  and 
discharge  safely.  If  it  buiTows  downward,  as  it  does  when  the  appendix 
hangs  over  the  brim  of  the  true  pelvis,  abscesses  are  formed  between  the 
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bladder  and  rectum  which  may  open  into  either  cavity,  or  a  "  pelvic  cellu- 
litis "  is  set  up  which  may  be  indistinguishable  from  that  which  follows 
lesions  of  the  Fallopian  tube  in  women. 

A  curious  and  pathologically  interesting  complication  of  typhlitis  with 
suppuration  is  the  formation  of  a  "  metastatic  "  or  "  sympathetic  "  inflam- 
mation of  the  parotid  gland.  A  case  occurred  in  1896,  at  Guy's  Hospital, 
in  a  boy  of  thirteen,  who  recovered  after  an  operation.* 

Diagnosis. — As  above  stated,  typhlitis  may  closely  simulate  obstruction 
of  the  bowels ;  indeed,  it  is  a  form  of  obstruction,  though  physiological,  not 
mechanical.  Diarrhoea  is  sometimes  present,  but  this  is  the  exception; 
and  peristalsis  is  stopped  in  the  cseciun,  even  without  peritonitis. 

In  cases  only  ^een  after  peritonitis  has  developed,  the  diagnosis 
may  be  difficult  or  perhaps  impossible.  From  tubercular  peritonitis-  the 
diagnosis  is  usually  easy ;  but  here  also  it  is  sometimes  impossible  to  make, 
for  what  began  as  typhlitis  not  infrequently  ends  as  tabes  mesenterica. 

Cases  of  typhlitis  have  been  mistaken  for  enteric  fever ;  in  the  former 
diarrhoea  may  take  the  place  of  constipation,  and  in  the  latter  it  is  far  from 
rare  for  diarrhoea  to  be  entirely  absent.  The  rose-rash  is  often  wanting 
in  children,  and  the  course  of  the  temperature  will  not  always  be  distinctive, 
or  at  least  not  at  first. 

The  early  pain  of  typhlitis  often  closely  resembles  colic,  and  may  be 
really  due  to  muscular  spasm  of  the  caecum  or  the  appendix.  Here,  again, 
it  is  best  to  recognise  colic-like  pains  as  symptoms,  not  only  of  true  colic, 
as  defined  above  (p.  367),  but  also  of  typhlitis,  of  renal  calculus  and 
gravel,  of  moveable  kidney,  of  gall-stones,  and  of  intestinal  obstruction. 

In  a  remarkable  case  seen  by  the  writer  with  Dr.  Ransom,  of  Notting- 
ham, the  symptoms  of  typhlitis  with  suppuration  were  found — thanks  to 
his  exact  examination  of  the  pus — to  be  due  to  actinomycosis  of  the  csecmn. 

Lastly,  suppuration  in  the  right  iliac  region  may  be  due,  not  to  typhlitis, 
but  to  ovarian  disease,  salpingitis,  morbus  coxae,  caries  of  the  ilium,  or 
post-peritoneal  abscesses  originating  in  the  kidney  or  the  vertebrae. 

Sex  and  age. — Typhlitis  is  much  more  common  in  males  than  in 
females.  Out  of  Dr  Fagge's  10  cases,  8  occurred  in  boys  or  men ;  of  31 
patients  under  the  writer's  care,  22  were  males.  In  224  cases  collected 
from  recent  records  in  Guy's  Hospital  by  Dr  Pitt,  there  were  160  males  to 
64  females.  In  72  cases  in  America,  the  proportion  was  2  to  1  (Fitz)  ;  but 
in  Munich  it  was  curiously  reversed  (Einhorn). 

Typhlitis  is  a  disease  of  early  life;  in  8  of  the  -writer's  31  cases  the 
patients  were  between  five  and  twelve,  in.  19  between  fifteen  and  thirty,  and 
in  4  between  thirty-eight  and  forty-five  years  old.  Larger  numbers  yield 
similar  results ;  most  patients  are  imder  fifty,  and  few  over  thirty-five. 

JEtiology. — The  immediate  cause  of  typhlitis  is,  as  the  anatomy  in  fatal 
cases  proves,  inflammation  of  the  caecal  appendix.  This  may  be  due  to  a 
concretion,  or  to  the  entrance  of  a  foreign  body  from  the  caecum,  but  is  most 
often  caused  by  the  admission  of  pathogenic  microbes  from  the  intestine. 

In  most  autopsies  no  mechanical  cause  of  the  disease  is  found.  Some 
cases  are  probably  due  to  dilatation  of  the  oioening  into  the  caecum,  allowing 
entry  of  faecal  matter,  or  at  least  of  septic  bacteria ;  others  to  constriction 
of  the  same  orifice,  causing  retention  of  the  natural  secretion.  In  both 
cases  the  pathological  condition  begins  An  the  ,mucous  membrane. 

*  Similnr  parotid  abscesses  may  follow  other  forms  of  abdominal  suppuration,  as  Mr 
Stephen  Paget  has  shown. 
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Dr  Pitt  calls  attention  to  the  mechanical  disadvantage  of  the  circulation 
m  the  appendix,  due  to  the  length  its  vessels  have  to  run  from  the  mesen- 
tery, as  favouring  necrosis.  Moreover  the  mere  length  of  the  organ  must 
often  expose  it  to  displacement  and  pressure. 

There  must  be  some  reason  for  typhlitis  being  so  much  more  frequent 
m  youth,  and  particularly  between  ten  and  twenty-five,  than  in  later  periods 
of  life.  This  has  with  much  probability  been  sought  in  the  abundant 
lymphatic  (adenoid  or  cytogenic)  tissue  of  the  appendix.  This  in  youth 
IS  well  developed,  active,  and  prone  to  inflammation,  as  is  shown  by  the  pre- 
valence of  diseases  of  the  tonsils,  the  lymph-glands,  the  spleen,  the  thymus, 
the  cancellous  tissue  of  bones,  and  the  lymphatic  follicles  of  the  intestine  in 
the  period  of  childhood  and  early  adult  life. 

As  exciting  causes  of  inflammation,  habitual  constipation  has  been 
admitted  by  some  writers,  and  others  have  observed  the  concurrence  of  an 
attack  of  typhlitis  with  rheumatic  or  enteric  fever  or  influenza;  and  it 
seems  not  unlikely  that  a  febrile,  and  especially  a  septic,  process  should 
ligkt  up  a  local  inflammation.* 

Treatment  and  prognosis. — ^Few  cases  of  typhlitis  which  are  diagnosed 
early  end  fatally,  if  judiciously  managed;  but  the  more  severe  cases,  with 
ulceration  or  sloughing  of  the  appendix,  need  surgical  interference.  Every- 
thing depends  on  the  disease  being  early  detected,  and  its  progress  checked. 
Ohsta  principiis  is  the  motto  for  this  as  for  many  other  maladies.  Delay 
and  careless  treatment  in  the  early  stages  may  convert  a  mild  into  a  most 
dangerous  malady.  There  are  also  a  minority  of  cases  in  which  ulceration 
and  perforation  of  the  appendix  takes  place  with  little  previous  warning, 
and  these  are  most  formidable,  for  purulent  peritonitis  may  have  resulted 
before  medical  aid  is  sought. 

Dr  Eyre  examined  the  clinical  records  of  Guy's  Hospital  from  1867  to 
1895,  and  found  that  of  308  cases  of  typhlitis  admitted  at  all  stages  of 
the  disease  during  those  twenty-nine  years,  261  made  a  good  recoveiy, 
«.  e.  over  81-  per  cent.  Of  the  total  number  only  46,  not  quite  15  per  cent., 
were  complicated  by  abscess,  and  of  these  16  died.  Dr  Donald  Hood,  who 
gives  these  figures  in  his  monograph  on  '  The  Early  Treatment  of  Appen- 
dicitis '  (1900),  compares  them  with  the  experience  of  St.  Thomas's  Hos- 
pital, given  by  Dr  Hawkins,  where  of  264  cases  38  Avere  complicated  by 
abscess,  and  of  these  10  died  ('  Diseases  of  the  Vermiform  Appendix,'  1895). 

In  all  early  cases,  doubtful  or  not,  it  is  essential  that  the  patient 
be  kept  entirely  in  the  recumbent  posture ;  that  he  be  strictly  confined  to 
liquid  diet,  that  he  be  not  allowed  to  take  a  single  dose  of  aperient  medicine, 
and  that  opium  should  be  given  freely.  Under  this  treatment  the  pain  sub- 
sides, the  fever  disappears,  and  the  patient  is  in  the  great  majority  of  cases 
freed  from  danger. 

After  the  attack  subsides,  the  greatest  possible  care  must  be  taken  to 
prevent  a  relapse.  The  action  of  the  bowels  should  be  obtained  by  enemata 
only,  and  never  by  purgative  medicines ;  and  the  restriction  to  fluid  food 
should  be  continued  for  at  least  a  week.  We  often  see  relajises  occur  from 
disregard  of  these  precautions. 

*  111  the  first  volume  of  contributions  from  tlic  Wm.  Pepper  Laborntory  of  Clinical 
Medicine  (Philadelphia,  1900,  p.  395),  Dr  Frazier  gives  the  results  of  experimental  tj'phlitis 
in  the  rabbit.  He  finds  that  stagnation  of  the  contents  is  the  most  constant  and  certain 
antecedent  of  infiammation.  He  believes  that  when  thus  confined  the  innocuous  £.  coli 
communis  is  converted  into  a  virulent  organism  ;  that  this  result  is  favoured  by  disturbance 
of  the  local  circulation,  and  that  it  is  little  affected  by  foreign  bodies. 
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Even  when  the  patient  takes  every  care  in  diet  and  in  the  manage- 
ment of  his  bowels,  typhlitis  is  very  apt  to  recur,  sometimes  at  considerable 
intervals  of  time.  Repeated  attacks  may  occur  with  a  few  weeks  or  months 
between  them,  until  at  length  there  comes  one  so  severe  as  to  place  life 
in  imminent  danger.  The  patient  then  at  last  submits  to  being  kept  m 
bed  for  a  considerable  time,  and  observes  the  greatest  possible  care  during 
convalescence ;  probably  for  this  reason  the  most  alarming  attack  is  often 

the  last.  ,        .         .     1    .     4.  J 

In  more  severe  cases,  often  those  which  have  been  incautiously  treated 
or  not  treated  at  all,  typhlitis  ends  in  suppuration;  the  pus  collects  in  the 
loose  connective  tissue  between  the  csecum  and  fascia  iliaca,  and  forms  an 
external  abscess,  marked  first  by  oedema  and  then  by  fluctuation.  Some- 
times it  passes  backwards  out  of  the  pelvis  through  the  sciatic  foramen,  and 
points  below  the  fold  of  the  buttock ;  sometimes  it  passes  downwards  under 
Poupart's  ligament  into  Scarpa's  triangle,  like  a  psoas  abscess ;  sometimes 
it  may  open  into  the  rectmii,  and  occasionally  into  the  bladder,  as  m  the 
case  of  a  boy  under  the  wi-iter's  care  some  years  ago,  who  discharged  the 
pus  per  urethram  and  made  a  good  recovery.  Another  and  a  very  dan- 
gerous direction  of  suppuration  is  to  follow  a  vertical  appendix  upwards 
towards  the  right  kidney,  or  to  form  an  abscess  between  the  liver  and 
the  diaphragm. 

The  thick  adhesions  which  form  are  a  valuable  protection  for  the  peri- 
toneum ;  but  when  suppuration  has  occurred,  the  abscess  should  be  opened 
as  soon  as  possible  by  Hilton's  method  and  drained.  In  one  case  under  the 
writer's  care,  the  pus  had  been  allowed  to  find  a  way  for  itself;  a  faecal 
fistula  formed  externally,  and  this  ended  in  lardaceous  disease  of  the 
viscera. 

Early  surgical  treatment  has  of  late  years  been  widely  followed,  and 
still  more  widely  advocated  both  in  this  country  and  in  America.*  It  has 
been  advised  to  cut  down  upon  the  appendix,  ligature,  and  remove  it,  in  all 
cases  of  ascertained  or  presumed  typhlitis.  Such  practice,  however,  would 
in  all  likelihood  much  increase  the  mortality  of  the  disease,  and  may  justly 
be  regarded  as  meddlesome. 

Even  when  suppuration  has  occurred  and  the  abscess  must  be  opened, 
it  is  probably  wise  in  most  cases  for  the  surgeon  not  to  explore  the  seat  of 
disease,  but  to  be  content  Avith  incision  and  drainage  for  the  time.  Subse- 
quently an  exploratory — often  a  very  difficult  and  protracted — operation 
may  be  xmdertaken,  to  find  and  remove  the  appendix.  Often,  however,  it 
has  been  so  much  destroyed  by  sloughing  and  suppuration,  that  if  the 
patient  escapes  with  his  life,  he  is  free  from  a  fresh  attack. 

The  recurrent  cases  are  usually  the  less  severe  ones.  When,  however, 
repeatedly  recurrent  attacks  of  typhlitis  interfere  with  a  patient's  health 
and  prospects,  an  operation  for  the  removal  of  the  appendix  in  the  interval 
when  there  is  no  active  inflammation,  is  in  certain  cases  justified.  Such  a 
case  in  a  patient  of  the  writer,  who  for  several  years  had  been  laid 
aside  by  frequently  returning  typhlitis,  was  successfully  treated  by  Mr. 
Lane  in  August,  1888.  On  the  other  hand,  three  of  the  writer's  patients 
have  suffered  from  two  or  three  severe  and  several  slighter  attacks,  and, 

*  Sec  Mahomed  and  Syinonds  ('Trans.  Clin.  Soc.,'  1885,  p.  285),  and  Mr  Treves, 
valuable  paper  in  the  'Med.-Chir.  Trans.'  for  1888,  p.  165  ;  and  also  in  '  Allhutt's  System,' 
vol.  iii,  p.  932,  which  may  be  contrasted  with  the  position  taken  by  Prof.  Dieulafoy,  that 
the  only  rational  treatment  is  by  operation. 
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after  persevering  medical  treatment,  are  now  weU  without  the  inevitable 
risks  o4  a  serious  operation.    They  have  had  no  relapse  for  seven,  three 
and  hve  years  respectively  (1901).  ' 

When  there  are  no  signs,  local  or  general,  such  as  oedema,  fluctuation 
high  fever  and  vomiting,  that  suppuration  has  taken  place,  the  treatment 
by  starvation,  absolute  rest  in  bed,  and  full  doses  of  opium,  is  what  has 
been  followed  by  good  results ;  and  there  seems  no  reason  to  abandon  it 
tor  treatment  by  purgatives,  still  less  to  submit  such  cases  to  operation. 

When  there  is  frequent  recurrence  of  the  disease,  it  is  good  p-actice 
after  recovery  from  a  second  or  third  attack,  to  operate  deliberately  in  an 
interval  of  health  and  remove  the  a^jpendix. 

When  there  are  signs  of  suppuration,  after  the  severe  symptoms  have 
subsided  under  starvation,  rest,  and  opium,  and  pyrexia  is  no  longer  present, 
the  abscess  should  be  opened  and  drained. 

In  the  fulminating,  acute,  and  severe  cases,  when  there  is  already 
general  peritonitis,  medical  treatment  is  useless ;  and  the  only  hope  is  to 
open  and  wash  out  the  peritoneum,  leaving  the  local  lesion  for  subsequent 
treatment. 

Cases. — The  following  was  the  result  of  the  writer's  personal  experience 
between  1875  and  1894:— Out  of  31  consecutive  cases,  seven  died,  but  of 
these  two  were  exceptional— the  one  being  a  child  who  had  a  foreign  body, 
to  wit,  a  pin,  in  the  appendix,  and  a  secondary  abscess  of  the  liver,  and  the 
other  a  woman  in  whom  typhlitis  was  complicated  by  tubercles  of  the  peri- 
toneum and  other  organs.  Of  the  24  other  cases,  one  died  a  year  after  from 
tuberculous  peritonitis,  and  another  was  last  seen  with  symptoms  of  larda- 
ceous  disease  of  the  liver  and  kidneys.  In  two  of  the  cases  which  recovered 
there  was  general  peritonitis  with  high  fever ;  in  five  the  typhlitis  was  re- 
current a  second,  third,  or  fourth  time ;  in  only  one  an  abscess  was  opened, 
and  in  another  the  appendix  was  removed.  There  was  no  operative  inter- 
ference in  the  five  fatal  cases,  and  in  three  of  these  there  was  obvious 
reason  for  their  ill  result,  which  would  have  rendered  any  operation  fatal. 

The  following  statistics  were  taken  by  Dr  Fawcett  from  the  Guy's  Hos- 
pital case-books  during  two  years  (1896-7).  There  were  93  cases  and  17 
deaths.  Of  the  93,  67  were  first  cases,  26  recurrent  attacks.  In  16  cases 
a  local  abscess  was  incised  and  drained,  and  of  these  only  3  died — one  from 
acute  peritonitis,  one  from  secondary  abscesses  in  the  liver,  and  one  while 
convalescent,  from  embolism  of  the  pulmonary  artery ;  the  other  13  made  a 
good  recovery.  In  14  cases  the  appendix  was  removed,  with  three  deaths. 
In  each  of  them  the  operation  was  performed  while  acute  suppuration  was 
going  on,  and  general  peritonitis  or  abscesses  in  the  limgs  and  liver  were 
found  after  death.  The  remaining  11  cases  which  recovered  were  operated 
on  ^after  subsidence  of  the  acute  symptoms.  An  opei*ation  was  performed 
on  all  the  fatal  cases  but  four ;  one  of  these  was  the  case  of  death  from 
pulmonary  embolism,  the  other  three  were  too  exhausted  when  admitted 
into  the  hospital  for  an  operation  to  be  possible,  and  its  uselessness  was 
demonstrated  after  death  by  the  jDresence  of  pyeemic  secondary  abscesses. 

It  is  important  to  check  the  results  of  treatment  in  the  medical  wards 
with  those  obtained  by  surgeons,  particularly  since  in  some  hospitals  cases 
of  supposed  typhlitis  are  sent  straightway  into  a  surgical  ward,  like  cases 
of  strangulated  hernia.  Dr  Pitt  states  that  in  sixteen  years  (1880 — 1895) 
77  cases  of  typhlitis  Avere  admitted  into  the  surgical  wards  of  Guy's  Hospital, 
and  the  result  of  operation  was  fatal  in  only  ten  of  these,  including  one  of 
death  from  the  anaesthetic. 
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"  Tu  Maximus  ille  es 
Unus  qui  nobis  cunctando  restituis  rem." — ViEGii. 

"  Horse 

Momento  cita  mors  venit  aut  victoria  laeta." — Hoe  ace. 

Introduction — classification— frequency  and  incidence  on  age  and  sex  of  the 

several  kinds  of  obstruction. 
Impaction — Gall-stones — Concretions,  etc. — Fa'cal  masses  in  the  rectum  or  colon. 
Compression  of  the  gut  from  without  iy  tumours  or  other  caitses. 
Contraction  and  Stkicture — Cicatrices  and  constrictions — Adhesions  and 

contractions  affecting  the  ileum — Simple  and  malignant  stricture  of  the  colon 

and  rectum — its  locality  and  anatomical  structure. 
Invagination — Anatomy — Obstruction  and  subsequent  strangulation — etiology 

and  pathology — Symptoms  :  pain,  tumour,  hcemorrhage — course — duration 

of  first  and  second  stages — Diagnosis — Prognosis — Treatment. 
Strangulation — Bands — Apertures  in  omentum  or  mesentery,  etc. — Internal 

hernia — Volvulus — its  seats,  mechanism,  and  effects. 
Anatomical  results  of  obstruction  and  strangidation  from  whatever  cause — Origin — 

General  symptoms :  constipation,  pain,  vomiting — Special  symptoms  and  course 

of  chronic  obstruction — Special  symptoms  of  acute  obstruction — Diagnosis — 

Prognosis — Treatment :  expectant — by  colotomy — by  abdominal  section — by 

other  mechanical  methods — Summary — Cases. 

The  long  and  tortuous  course  of  the  alimentary  canal  offers  many- 
opportunities  for  mechanical  obstruction  to  the  passage  of  its  contents,  not 
only  from  cicatrices  or  tumours,  as  in  stricture  of  the  oesophagus  and  pyloric 
stenosis,  which  have  their  analogue  in  cancerous  stricture  of  the  rectum 
and  colon,  but  by  twists  and  displacements  of  the  moveable  small  intestine, 
which  are  made  more  serious  by  the  mesentery,  which  tethers  its  move- 
ments and  conveys  its  nutrient  vessels. 

Passio  iliaca,  mechanical  occlusion  or  obstruction  of  the  bowels,*  de- 
pends upon  many  and  diverse  anatomical  conditions,  and  is  pathologically 
heterogeneous.  But  every  case  agrees  in  the  fact  that  obstruction  from 
whatever  cause,  whether  impaction  of  a  plug  or  narrowing  of  the  gut  from 
disease,  or  pressure,  more  or  less  severe,  from  outside,  inevitably  leads,  if 
unrelieved,  to  distension  of  the  part  of  the  intestine  above  the  stoppage,  to 
pain,  vomiting,  distension,  and  ultimately  to  peritonitis  and  death.  In 

*  Sij7i07iifms.— liens,  twisting  of  tlie  guts — Miserere. — Fr.  Ileus,  occlusion  intestinale. 
— Qei'm.  Stulilverstopfung. 
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many  cases  these  effects  of  obstruction  are  hastened  by  external  com- 
pression being  so  close  as  to  jorevent  not  only  passage  of  the  intestinal 
contents  through  the  gut,  but  passage  of  the  blood  through  its  vessels; 
obstruction  is  thus  complicated  by  strangulation,  and  the  course  of  the 
symptoms  is  increased  in  severity  and  rapidity.  Either  slowly  by  ulcera- 
tion from  distension,  or  rapidly  by  gangrene  from  strangulation,  the  bowel 
is  perforated,  and  acute  septic  peritonitis  from  extravasation  of  its  con- 
tents is  the  result.  The  evil  is  not  insuperable  constipation — that  may 
be  borne  for  weeks, — but  the  rapid  or  slow  supervention  of  septic  inflam- 
mation. 

The  condition  therefore  is  one  of  anxiety,  and  liable  at  any  time  to 
become  of  extreme  danger.  Moreover,  although  the  fact  of  mechanical 
obstruction  is  in  most  cases  easily  determined  (and  even  this  is  sometimes 
difficult  at  first),  it  is  often  impossible  to  fix  upon  the  nature  or  even  the 
seat  of  the  obstruction,  and  until  this  double  diagnosis  can  be  made,  our 
treatment  is  empirical,  and  either  ineffectual  or  mischievous. 

The  milder  cases  of  obstruction  by  plugging  or  moderate  compression 
are  clinically  little  more  than  obstinate  constipation ;  the  severe  and  acute 
cases  of  obstruction  with  strangulation  closely  resemble  those  of  primary 
infective  peritonitis. 

The  treatment,  when  a  probable  diagnosis  can  be  made,  is  often  success- 
ful ;  when,  as  too  often  happens,  the  diagnosis  is  obscure,  we  have  to  choose 
between  the  "  masterly "  delay  which  too  often  means  watching  the 
inevitable  approach  of  death,  or  the  "  bold  "  exploration  which  too  often 
hastens  the  catastrophe.  The  decision  between  the  two  lines  of  action 
indicated  in  the  mottoes  at  the  head  of  this  chapter  depends  partly  on  per- 
sonal temperament,  and  pai-tly  on  personal  and  particularly  recent  experi- 
ence. This,  however,  -may  be  said :  that  increasing  attention  to  details 
of  symptoms  and  mode  of  onset  of  the  disease,  continual  growth,  of  large 
and  accurate  statistical  data,  and  increasing  numbers  of  verifjang  or  cor- 
recting autopsies,  will  make  medical  diagnosis  more  and  more  assured ;  and 
that  when  the  seat  and  the  nature  of  the  lesion  can  be  determined  at  an 
early  stage,  success  will  almost  always  follow  the  skill  of  the  surgeon. 

Classification. — In  order  of  their  severity  we  may  arrange  the  anato- 
mical forms  of  ileus  as  follows. 

1.  The  lumen  of  the  gut  may  be  plugged  or  blocked  by  a  solid  body. 
This  is  called  Impaction,  and  is  the  least  serious  kind  of  obstruction. 

2.  A  coil  of  intestine  may  be  pressed  or  squeezed  from  without,  so 
that  if  released  from  pressure  it  would  return  to  its  normal  condition — 
Compression. 

3.  The  calibre  may  be  narrowed  by  thickening  and  contraction  of  the 
intestinal  walls— a  condition  called,  by  analog}^  to  a  corresponding  disease 
of  the  urethra  and  oesophagus,  Stricture. 

4.  A  portion  of  the  gut  may  by  irregular  peristalsis  force  itself  into  the 
portion  next  following  and  so  block  it — Invagination  or  Intussusception  ; 
while  gradually  constriction  of  the  vessels  of  the  impacted  gut  follows,  and 
adds  strangulation  to  obstruction. 

5.  Strangulation  of  a  coil  of  intestine  may  be  produced  by  an  external 
or  internal  Hernia,  a  constricting  Band,  a  Volvulus  or  "  twist  of  the  guts," 
or  in  other  ways. 


CLASSIFICATION  "^^^ 

Each  of  these  modes  of  obstruction  may  affect  either  the  small  or  the 
large  intestine,  and  the  symptoms  or  results  will  differ  ^f''''^''^f^,. 

For  purposes  of  diagnosis  it  is  useful  to  recognise  some  forms  of  obsti  no- 
tion as  most  commonly  occm-ring  in  children  (invagination  and  tuberculous 
cicatrices),  others  in  young  adults  (bands  and  hernise  and  volvulus),  others 
in  later  life  (stricture  and  impaction). 

Again  the  symptoms  caused  by  obstruction  of  the  bowels  may  run  an 
acute  or  a  chronic  course.  The  former  is  more  common  in  affections  of  the 
small  the  latter  in  affections  of  the  large,  intestines.  Chronic  cases  are 
more 'often  caused  by  impaction  or  stricture,  and  acute  ones  by  twists  or 
severe  compression. 

Lastly,  some  forms  of  obstruction  to  the  passage  of  the  intestinal  con- 
tents ai-e  complicated  by  strangulation,  that  is  obstruction  to  the  circulation 
in  the  part  of  the  gut  affected,  while  others  are  not.  This  important  and 
dancrerous  addition  does  not  follow  impaction  or  stricture,  but  only  ex- 
treme external  compression,  as  by  the  neck  of  a  hernial  sac.  Strangula- 
tion always  includes  obstruction.  Obstruction  frequently  ends  m  stran- 
gulation ;  but  the  two  processes  are  pathologically  distinct,  and  each  has 
its  own  clinical  effects. 

The  comparative  frequency  of  the  various  anatomical  forms  of  obstruc- 
tion is  important  from  a  practical  point  of  view,  for  with  due  considera- 
tion to  age  and  sex  and  other  circumstances  of  the  case,  it  furnishes  us  (as 
it  does  in  the  somewhat  similar  question  of  cerebral  and  thoracic  tumours) 
with  a  probability  from  frequency,  or  improbability  from  rarity,  of  this 
or  the  other  lesion  being  present.  We  are  thus  helped  in  deciding  on  the 
most  likely  conclusion  to  be  derived  from  the  symptoms  and  physical 


signs 


Nothing  of  value,  theoretical  or  practical,  can  be  said  of  the  incidence 
as  to  the  age  or  sex  of  intestinal  obstruction  generally ;  its  causes  are  too 
various,  and,  indeed,  are  only  accidentally  connected  by  their  results. 

We  must  bear  in  mind  that  the  only  anatomical  statistics  of  the  least 
value  are  those  based  on  examinations  after  death ;  and  this  means  on 
hospital  cases.  For,  in  spite  of  the  admirable  zeal  of  some  of  those  en- 
gaged in  family  practice,  the  difficulty  they  meet  in  obtaining  an  autopsy 
or  even  an  abdominal  inspection  after  death  is  often  insurmountable. 

Frequency. — In  hospitals,  cases  of  strangulated  hernia  and  stricture 
of  the  rectum  are  usually  separated  from  those  of  internal  hernia  and 
stricture  of  the  colon,  by  being  sent  into  the  surgical  wards.  Excluding 
these  cases,  and  also  those  of  obstinate  constipation  which  recover  without 
proof  of  mechanical  obstruction,  the  most  frequently  met  with  of  all  cases 
of  ileus  appears  to  be  invagination,  which  takes  a  third,  or  more  than  a 
third,  of  the  whole.  It  is,  however,  rare  in  adults.  Among  children  it 
is  far  the  most  common  form  of  obstruction,  and  it  is  nearly  twice  as 
frequent  in  males  as  in  females. 

Next  to  this  certainly  comes  stricture,  most  often  in  the  rectum  and 
lower  part  of  the  colon,  but  also  found  in  the  ascending  and  transverse 
colon,  the  valve,  and  the  small  intestine  in  almost  regularly  diminishing 
numbers.  Stricture  supplies  more  than  a  third  of  the  cases  of  obstruction, 
probably  nearly  half,  but  most  statistics  exclude  stricture  of  the  rectum,  or, 
at  least,  stricture  of  the  anus,  because  these  fall  directly  under  the  sur- 
geon's care  and  are  treated  locally.  Stricture  is  rare  under  forty,  and 
appears  to  be  somewhat  more  common  in  elderly  men  than  in  women. 
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Obstruction  by  bands  and  by  internal  hernia  comes  third,  and  if  we 
included  strangulated  inguinal  and  femoral  hernia,  this  would  probably  be 
the  most  numerous  class  of  all.  But  the  latter  being  capable,  with  few 
exceptions,  of  ready  recognition  and  effectual  treatment,  is  excluded  from 
statistics  of  internal  obstruction.  Whether  external  strangulated  hernia 
IS  included  or  not,  this  form  of  obstruction  is  considerably  more  common 
m  men  than  women  (70  to  40  in  Dr  Fitz's  list  of  acute  obstruction). 

Impaction  by  gall-stones  is  rare  in  men;  most  cases  occur  in  elderly 
women.  Impaction  of  faeces  is  common  enough  in  women  of  all  ages,  but 
seldom  produces  what  can  be  called  mechanical  obstruction.  When  'com- 
bined with  atony  of  the-  colon  it  causes  more  decided  symptoms,  and  is 
not  infrequent  in  both  men  and  women  over  fifty  years  of  age. 

A  twist  or  volvulus,  as  a  primaiy  form  of  obstruction,  is  rare.  It  is 
very  seldom  seen  in  children,  and  most  often  in  adults  between  forty  and 
sixty.    It  is  decidedly  less  rare  in  men  than  in  women. 

Impaction. — Tlie  bowel  is  blocked  by  a  mass  occupying  its  lumen, 
Avhich  is  either  a  biliary  calculus,  or  a  concretion,  or  the  residue  of  food 
swallowed. 

a.  In  the  small  intestine  this  very  seldom  occurs,  except  from  the  pre- 
sence of  a  large  gall-stone.  Of  this  condition  41  cases  were  recorded  by 
Leichtenstern,  but  it  is  not  often  met  with.  The  seat  of  impaction  is 
usually  in  the  upper  jejunum,  or  else  at  the  ileo-colic  valve.  This  accident 
is  most  frequent  in  women,  and  after  middle  life  (forty  to  seventy).  The 
symptoms  are  not  very  severe  ;  but  vomiting  is  early  and  frequent  ;  and 
though  there  is  no  distension  there  is  considerable  pain. 

Two  cases  were  published  by  the  writer  in  the  '  Path.  Traus.'  for  1887,  in  one  of  which 
the  calculus  was  felt  (though  not  recogrnised)  per  rectum.  The  patient,  a  woman  of  seventy, 
passed  it  safely,  as  did  the  second  patient.    One  stone  weighed  270  grains,  the  other  323l 

It  is  curious  how  such  large  masses  can  reach  the  gut.  In  some  cases 
they  pass  directly  into  it  from  the  gall-bladder  by  ulceration,  but  in  others 
very  large  calculi  enter  it  by  gradual  dilatation  of  the  duct. 

In  idiots  the  ileum  has  sometimes  been  found  obstructed  by  balls  made 
up  of  fibrous  materials  that  had  been  swallowed.  Dr  Langdon  Down,  in 
1866,  showed  to  the  Pathological  Society  a  mass  of  interlaced  cocoa-nut 
fibres  the  size  of  a  hen's  egg,  which  caused  death  by  occluding  this  part  of 
the  intestine ;  the  patient,  a  boy  aged  sixteen,  had  a  trick  of  putting  a 
shred  of  cocoa-nut  fibre  into  his  mouth,  and  playing  with  it  between  his 
teeth.    A  similar  case  was  recorded  by  the  late  Dr  Mackenzie  Bacon. 

Obstruction  of  the  smaller  gut  by  concretions  of  magnesia  is  extremely 
rare.    One  example  is  preserved  in  the  museum  of  St  Thomas's  Hospital. 

It  very  rarely  hapjDens  that  ordinary  articles  of  food  cause  obstruction. 
An  instance  is  related  by  Brinton  in  which  an  abdominal  tumour,  the  size 
of  a  pullet's  egg,  was  believed  to  be  formed  of  a  mass  of  half-chewed  filberts. 
Having  been  first  detected  in  the  right  hypochondrimn,  it  in  two  days 
moved  almost  entirely  downwards  into  the  left  iliac  fossa,  and  then  dis- 
appeared ;  a  few  hours  afterwards  the  bowels  acted  for  the  first  time.  Even 
such  foreign  bodies  as  coins,  knives,  and,  in  one  case,  the  tube  of  a 
stomach-pump,  find  their  way  safely  from  the  stomach  to  the  anus. 

Cases  of  obstruction  of  the  small  intestine  by  round-woa-ms  have  been 
recorded  by  Duchaussoy  and  other  Avriters.  The  late  Dr  Beavan  Rake 
met  with  more  than  one  case  of  it  among  negro  children  in  Trinidad. 
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(S  In  the  large  intestine  obstruction  lias  occasionally  been  caused  by 
concretions.  Of  these  one  variety  (less  rare  than  in  the  ileum)  consists 
chiefly  of  magnesia. 

A  case  iu  point  was  brought  beforu  the  Pathological  Society  in  1855  by  Mr  Hutchinson. 
It  was  that  of  a  lady  who  had  the  rectum  blocked  by  a  rougli  hard  body,  at  least  fifteen 
inches  in  circumference,  which  had  to  be  broken  down  before  it  could  be  removed.  It  was 
made  up  partly  of  strawberry  and  other  seeds,  partly  of  concentric  layers  of  what  looked 
like  red  stone,  hut  was  found  to  be  a  mixture  of  iron  and  magnesia.  The  patient  had 
formerly  taken  sesquioxide  of  iron  and  also  carbonate  of  magnesia  in  large  doses,  but  not 
for  twelve  years  before  the  detection  of  the  mass  in  her  rectum. 

In  persons  who  eat  largely  of  oatmeal  another  kind  of  concretion  is 
sometimes  met  with,  consisting  of  a  felted  mass  of  hairs  derived  from  the 
o-rain.  Such  masses  have  a  soft  velvety  feel.  Several  specimens  of  them 
are  preserved  in  the  museum  of  the  College  of  Surgeons;  their  nature  was 
first  suspected  by  Mr  Clift,  and  afterwards  demonstrated  by  Dr  Wollaston. 
As  might  be  suspected,  they  have  been  found  in  Scotland  more  often  than 
elsewhere.  They  have  not  generally  caused  insuperable  obstruction  of  the 
bowels,  but  have  been  passed  after  giving  rise  to  more  or  less  distress.  In 
one  case,  quoted  by  Sir  Thomas  Watson,  no  less  than  thirty-two  such 
concretions,  varying  from  a  hen's  egg  to  a  filbert  in  size,  were  voided  at 
different  times. 

Other  insoluble  constituents,  of  food  may  form  obstructive  masses  in 
the  rectum,  and  it  is  strange  that  they  pass  safely  through  the  gastric 
secretion. 

In  a  curious  case  the  writer  saw  with  Dr  Galton,  of  Norwood,  the  patient,  a  middle- 
aged  lady,  passed  with  the  aid  of  enemata  a  mass  of  what  looked  like  fir  needles.  They 
dissolved  in  acetic  acrid,  however,  and  under  a  low  niaguifying  power  were  clearly  the  fin- 
rays  of  fish,  nrobably  soles,  which  must  have  gradually  accumulated  until  the  large  mass 
almost  blocking  the  rectum  was  formed. 

Faecal  matter  in  the  large  intestine  sometimes  accumulates  to  such  an 
extent  as  to  cause  symptoms  of  obstruction  of  the  bowels. 

A  remarkable  case  of  this  kind  occurred  to  Dr  Peacock,  and  was  recorded  by  him  in  the 
'Pathological  Transactions'  for  1872.  A  man  aged  twenty-eight  died  in  St  Thomas's 
Hospital  after  an  illness  of  six  weeks,  during  which  he  had  had  obstinate  constipation. 
The  bowel,  from  the  caecum  to  the  rectum,  was  found  loaded  with  semi-solid  greenish  faeces, 
to  the  amount  of  fifteen  quarts  j  it  measured  from  six  to  eight  inches  in  circumference. 
The  patient  had  been  subject  to  constipation  from  childhood,  and  for  twelve  years  before 
bis  death  his  bowels  had  never  acted  without  an  enema,  aperients  having  ceased  to  produce 
any  effect. 

Another  case  which  seemed  to  be  of  this  kind  was  remarkable,  because 
the  patient,  a  woman  aged  twenty-two,  was  attacked  with  abdominal  pain 
and  other  symptoms  of  obstruction  twenty-four  days  before  her  death,  and 
yet  at  the  autopsy  no  cause  could  be  discovered  for  her  illness  but  masses 
of  scybala  in  the  sigmoid  flexure  and  rectum,  although  much  had  been 
removed  during  life  by  an  enema. 

Compression. — Compression  from  outside  the  gut  may  be  by  a  solid 
tumour,  an  abscess,  an  aneurysm,  or  a  cyst.  It  naturally  is  a  rare  cause 
of  obstruction  in  the  looser  parts  of  the  bowel,  and  is  by  far  most  common 
in  the  rectum,  confined  within  the  bony  pelvis,  and  next  in  the  duodenum 
or  the  last  part  of  the  ileum,  both  more  fixed  than  other  parts  of  the  gut. 
The  symptoms  are  those  of  chronic  obstruction ;  they  are  ingravescent  and 
often  intermittent.  In  two  cases  under  the  writer's  care  the  compressing 
tumour  was  a  pregnant  retroverted  uterus,  which  was  redressed,  with  re- 
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moval  of  the  obstruction;  iu  another  it  was  an  ovarian  cyst,  which  had 
fallen  into  the  pelvis,  and  was  tapped  jjtr  rectum  with  relief  to  the 
symptoms. 

CoNTEACTiON. — Obstruction  may  be  caused  by  external  traction  and 
constriction,  whereby  its  lumen  is  narrowed  without  the  circulation  being 
seriously  impeded — obstruction  without  strangulation. 

This  condition  Dr  Fagge,  in  the  '  Guy's  Hospital  Reports '  for  1868 
(ser.  3,  vol.  xiv,  p.  272),  described  and  distinguished  by  the  name  of 
'■'  contraction  "  cases  often  confounded  with  strictures,  in  which  "  the  disease 
begins  not  within  the  intestinal  coats  but  on  their  exterior,  sometimes  on 
the  serous  surface  of  the  intestine,  sometimes  in  the  mesenteric  glands. 
The  obstruction,  when  it  occurs,  arises  not  merely  from  a  narrowing  of  the 
calibre  of  the  bowel,  but  partly  from  the  adhesion  of  one  coil  to  another 
or  to  some  other  structure,  or  from  puckering  and  contraction  of  the 
mesentery."  Dr  Bristowe  afterwards  called  this  condition  "  compression 
and  traction."  It  includes  cases  otherwise  described  as  "  obstruction  by 
adhesions,"  matting  together  of  the  intestines  causing  traction,  compression, 
shrinking  or  bending  of  the  gut. 

In  almost  all  cases  it  is  a  secondary  effect  of  peritonitis,  traumatic  or 
tuberculous,  and  is  therefore  pathologically  allied  to  obstruction  from  a 
band.  Clinically,  it  resembles  obstruction*  from  a  stricture.  The  morbid 
appearances  are  much  less  striking  in  this  than  in  other  forms  of 
obstruction  of  the  bowels,  and  they  are  not  easily  illustrated  by  drawings 
or  preserved  in  pathological  museums.  Consequently  it  had  remained 
almost  unrecognised  before  the  publication  of  Fagge's  paper,  although 
it  is  by  no  means  of  infrequent  occurrence. 

a.  The  cases  of  contraction  there  recorded  affecting  the  small  intestine 
were  twelve  in  number.  In  four  of  them  the  affection  was  the  consequence 
of  chronic  jDeritonitis,  by  which  more  or  less  of  the  small  intestine  was 
bound  down  to  some  part  of  the  abdominal  wall,  or  by  which  its  coils  were 
made  to  adhere  among  themselves.  In  two  it  resulted  from  the  puckering 
caused  by  cancer  affecting  the  serous  covering  of  the  bowel,  and  from 
adhesions  which  had  formed.  In  one  instance  a  somewhat  similar 
condition  of  the  intestine  arose  as  a  result  of  tuberculous  peritonitis  ;  and 
in  three  it  was  due  to  contraction  associated  with  chronic  disease  of  glands 
in  the  mesentery.    The  remaining  two  cases  were  of  a  less  definite  nature. 

The  peculiarity  in  this  form  of  obstruction  is  that,  instead  of  there 
being  one  particular  spot  beyond  which  the  contents  of  the  bowel  cannot 
pass,  the  impediment  is  generally  continued  through  a  considerable  length 
of  the  gut.  The  whole  of  the  small  intestine  may  be  matted  up,  so  that  one 
is  unable  to  say  that  one  point  more  than  another  was  the  seat  of  the 
obstruction.  Or  there  may  be  one  or  more  sharp  bends  or  twists  or 
"  kinks ; "  and  sometimes  it  is  clear  how  the  part  of  the  bowel  above  a 
bend,  becoming  distended,  pressed  on  that  beloAv,  and  occluded  it.  Or, 
one  portion  of  the  intestine  being  fixed  by  adhesions,  that  above  it  may  be 
stretched  by  accumulated  faecal  matter,  and  hang  down  into  the  pelvis,  so 
as  to  drag  on  the  attached  portion,  and  prevent  anything  passing  through  it. 
More  than  one  striking  instance  of  the  latter  kind  has  occurred  in  Guy's 
Hospital  since  1868.  One  of  the  former  kind  came  under  the  observation 
of  Dr  Bristowe,  and  was  recorded  by  him  in  the  '  Pathological  Transactions  ' 
(vol.  xxi,  p.  185).    In  it  the  intestinal  coils  from  the  middle  of  the  ileum  to 


CONTR  ACTION  STltlOTUEB 


415 


within  a  foot  of  the  ctecum  were  adherent  to  one  another  and  to  the  brim 
of  the  pelvis  by  bands  and  tilaments  of  false  membrane,  and  were  so  en- 
tangled that  their  direction  was  traceable  with  difficulty ;  but  there  was  no 
part  of  the  bowel  through  which  the  finger  failed  to  pass. 

The  origin  of  the  adhesion  and  contraction  is  often  the  presence  of  an 
old  hernial  sac,  or  the  injury  inflicted  by  a  strangulation  which  was  relieved 
by  herniotomy.  Often  it  is  pelvic  cellulitis,  with  adhesions  of  the  gut  to 
the  ovary,  uterus,  or  broad  ligament;  often  former  suppuration  of  mesen- 
teric glands,  past  typhlitis,  and  chronic  tuberculous  or  cancerous  peritonitis. 
As  Mr  Treves  remarks,  the  fact  that  femoral  hernia,  pelvic  peritonitis, 
and  perhaps  malignant  peritonitis  are  more  common  in  women  than  in 
men  explains  the  gi-eater  frequency  of  female  cases  of  this  form  of  obstrac- 
tion. 

j3.  In  the  large  intestine,  obstruction  sometimes  arises  from  its  being 
bound  down  or  adherent  to  the  adjacent  structures ;  in  other  words,  there  is 
an  affection  analogous  to  "  contraction "  of  the  small  intestine.  Three 
such  cases  were  related  in  Fagge's  paper :  in  one,  each  end  of  the  loop 
fonned  by  the  sigmoid  flexure  was  bound  down  to  the  spine  by  Aitq  fibrous 
tissue ;  in  another  the  impediment  resulted  from  adhesion  of  the  transverse 
colon  to  the  neck  of  an  umbilical  hernia ;  and  in  a  third  its  cause  was  that 
the  same  part  of  the  bowel  had  been  dragged  down  and  fixed  to  the  mesen- 
teiy  over  the  lumbar  vertebrae. 

Stricture. — Narrowing,  contraction,  or  stenosis  of  the  gut  owing  to 
thickening  of  its  walls  is  one  of  the  more  frequent  causes  of  intestinal 
obstruction,  but  is  almost  entirely  confined  to  the  rectum  and  colon. 

a.  In  the  small  intestine  stricture  is  rare,  and  more  often  cicatricial 
than  neoplastic.  In  one  instance,  after  an  operation  for  strangulated 
hemia,  the  patient  sufl'ered  from  continual  vomiting,  and  died  in  two 
months;  about  an  inch  and  a  half  of  the  small  intestine  was  found  to  be 
narrowed,  its  coats  thickened  by  hard,  white  cicatricial  tissue,  and  its 
mucous  membrane  almost  devoid  of  villi ;  evidently  this  was  the  part  which 
had  been  in  the  hernial  sac.  Moxon  noted  two  cases  in  which  narrowing 
of  the  small  bowel  appeared  to  have  resulted  from  the  sloughing  of  an 
invagination,  and  similar  instances  are  on  record. 

In  the  '  Pathological  Transactions '  for  1869  a  remarkable  case  is  related  by  Dr  Wick- 
ham  Legg,  in  which  the  opening  from  the  ileum  into  the  ca3cum  was  only  just  large  enough 
to  admit  a  catheter ;  and  similar  instances  have  been  recorded.  He  supposed  that  in  his 
case  the  stricture  was  congenital,  but  it  may  have  resulted  from  the  shedding  of  an 
intussusception.  The  patient,  a  woman  aged  thirty-two,  had  nearly  all  her  life  been  liable 
to  attacks  of  what  was  termed  colic,  and  six  years  before  her  death  she  was  in  hospital 
under  Dr  Walshe.  It  was  then  noticed  that  manipulation  of  the  abdomen  produced  a 
peculiar  crackling,  which  could  be  both  felt  and  heard.  That  this  was  duo  to  the  presence 
of  cherry-stones  in  the  intestine  was  evident,  for  on  one  occasion  she  passed  some.  After 
death  tlie  intestine  was  found  to  contain  almost  enough  fruit-stones  to  fill  a  pint  measure; 
most  of  them  lay  in  the  jejunum  or  ileum  at  a  distance  from  the  stricture  in  the  valve,  but 
a  few  in  the  dilated  pouch  measuring  seven  inches  in  circumference,  formed  by  the  cajcum. 

Most  writers  state  that  the  cicatrisation  of  tuberculous  ulcers  is  a  not 
infrequent  cause  of  stricture  of  the  small  intestine ;  and  that  such  a  con- 
dition never  follows  the  healing  of  the  ulcers  which  occur  in  enteric  fever. 
But  no  case  of  either  kind  is  recorded  in  the  '  Pathological  Transactions,' 
and  none  seems  to  have  been  met  with  at  Guy's  Hospital  within  the  last 
thirty  years.  The  nearest  approach  to  it  is  a  case  which  occviri'ed  in  1858. 
A  child  died  of  phthisis  and  diarrhoea  after  an  illness  of  three  or  four 
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months'  duration.  There  were  numerous  large  tuberculous  ulcers  in  the 
bowel,  some  of  them  extending  all  round  it.  A  remarkable  degree  of 
narrowing,  apparently  from  contraction  of  the  peritoneal  coat  of  the  intes- 
tine, was  found  at  several  parts,  but  symptoms  of  intestinal  obstruction 
seem  to  have  been  altogether  absent. 

Mr  Treves  figures  one  case  of  double  stricture  of  the  jejunum  from 
tuberculous  ulcers,  and  quotes  a  unique  case,  reported  by  Klob,  of  stenosis 
after  typhoid  ulceration.  He  remarks  that  stricture  in  the  small  bowel  is 
often  double  or  multiple.  Of  26  cases  collected  by  him  from  various  sources 
10  were  cancerous,  and  the  rest  were  cicatricial;  10  after  ulceration,  4 
after  hernia,  and  2  after  injury. 

The  seat  was  in  16  cases  in  the  jejuno-ileum  and  in  8  at  the  ileo-csecal 
valve. 

j3.  In  the  large  intestine  stricture  is  by  far  the  most  common  of  all 
the  lesions  that  give  rise  to  obstruction.  Its  most  frequent  seat  is 
the  rectum ;  next  the  sigmoid  flexure.  Out  of  100  cases,  collected  from 
Guy's  Hospital,  from  the  list  of  Mr  Treves,  and  from  that  of  Dr  Coupland 
and  Mr  Morris  (excluding  the  rectum),  58  were  in  the  sigmoid  flexure ; 
while,  of  the  remainder,  11  were  in  the  descending  colon,  8  in  the  splenic 
flexure,  7  in  the  transverse  colon,  10  in  the  hepatic  flexure,  2  in  the 
ascending  colon,  and  4  in  the  caecum.  Brinton  and  Duchaussoy's  results 
closely  resemble  these.  Thus  it  may  almost  be  said  that  the  liability 
of  the  large  intestine  to  stricture  increases  regularly  from  its  upper  to  its 
lower  end.  Cases  of  stricture  of  the  rectum  of  precisely  the  same  patho- 
logical characters  are  most  of  them  admitted  into  surgical  wards. 

Pathologicall)'-  stricture  of  the  large  intestine  differs  greatly  in  different 
cases.  In  the  rectum  it  occasionally  consists  of  dense  fibrous  tissue,  con- 
tracting the  bowel  and  puckering  its  muscular  coats ;  the  result  of  injury 
in  jDarturition  or  of  operations  for  piles  or  fistula.  Sometimes  it  can  be 
traced  to  the  cicatrisation  of  a  dysenteric  ulcer ;  and  more  frequently  the 
stricture  (particularly  in  women)  is  syphilitic  in  origin,  usually  rectal  in 
locality,  and  annular  in  shape. 

But  by  far  the  most  common  form  of  stricture  is  some  form  of 
malignant  growth.  This  often  has  more  or  less  of  a  villous  character. 
In  some  cases  it  forms  a  raised  ring  of  a  bright  crimson  colour,  projecting 
with  a  smooth  velvety  surface  into  the  cavity  of  the  bowel.  In  other 
cases  it  is  excavated  by  ulceration. 

Histologically  it  may  occasionally  be  a  spheroidal-ceUed  glandiform  carci- 
noma, but  it  is  far  more  frequently  a  cylinder-celled  epithelioma.  Indeed, 
Mr  Harrison  Cripps  identified  all  reported  cases  of  scirrhus  or  encephaloid 
cancer  of  the  rectum  as  cylinder-celled ;  and  so  M.  Hausmann  (1882)  and 
Mr  Treves  (1884).  Occasionally  the  growth  is  found  to  have  undergone 
extensive  colloid  degeneration.  Secondary  tumours  in  the  lymph-glands  or 
in  other  viscera  are  often  absent ;  one  reason  being,  no  doubt  (as  in  some 
cases  of  cancer  of  the  stomach  and  of  the  uterus),  that  the  duration  of  the 
disease  is  not  protracted. 

Invagination.* — One  of  the  most  interesting  and  important  forms  of 
intestinal  obstruction  is  what  is  known  as  intussusception  or  invagination. 
It  occurs  when  one  part  of  the  gut  passes  into  that  immediately  beyond  it, 
just  as  the  finger  of  a  glove  can  be  made  to  slip  into  itself.    It  appears  to 
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come  second  in  frequency  after  stricture.  Invagination  is,  however,  almost 
confined  to  the  small  intestine,  and  is  most  frequent  at  its  lower  extremity. 
Out  of  500  fatal  cases  of  obstruction  collected  by  Brinton,  no  less  than  215 
were  due  to  invagination,  and  Leichtenstern  found  out  of  1152  cases  of 
obstruction,  479. 

The  part  of  the  gut.  which  passes  into  that  below  it  may  be  compared 
to  a  foreign  body  plugging  the  intestinal  lumen.  The  coats  of  the  invagi- 
nated  portion  speedily  become  greatly  thickened  by  congestion  and  oedema, 
and  thus  produce  a  kind  of  stricture ;  and  the  pressure  of  the  swollen  gut 
upon  itself,  together  with  the  dragging  of  the  mesentery  and  its  vessels, 
causes  first  congestion,  and  at  last  strangulation  with  gangrene.  Hence 
three  of  the  anatomical  types  of  intestinal  obstruction  above  described— 
impaction,  ti-action,  and  strangulation — ^may  be,  and  usually  are,  united 
in  a  case  of  invagination. 

Invagination  may  occur  at  any  age,  but  it  is  far  most  common  in  children. 
Indeed,  it  is  the  only  kind  of  irrtestinal  obstruction  that  is  frequent  under 
puberty.  It  begins  acutely,  but  sometimes  passes  into  a  chronic  condition 
afterwards. 

Anatomy. — The  direction  in  which  invagination  occui-s  is  invariably 
downwards  (or  "  forwards  ")  ;  i.  e.  the  sheath  (vagina,  la  gaine,  recipiens) 
is  on  the  anal  side  of  the  intussuscepted  portion  (Ze  houdin,  i-eceptum). 

An  invagination  must  obviously  consist  of  three  parts,  or,  as  they  are 
often  called,  "  layers."  Of  these  we  may  term  the  outermost  the  "  receiv- 
ing," the  middle  the  "  returning,"  and  the  innermost  the  "  entering  "  layer. 
The  latter  two  together  are  called  le  houdin  by  French  writers,  which.  Ave 
may  translate  as  "  the  plug."  The  returning  layer,  unlike  the  others,  has 
its  mucous  outside  its  serous  coat ;  it  is,  in  fact,  turned  inside  out.  The 
bend  which  connects  the  receiving  and  returning  layers  is  situated  at  the 
upper  part,  and  its  convexity  is  formed  by  the  peritoneal  coat  of  the 
intestine ;  that  which  connects  the  returning  and  the  entering  layers  is  at 
the  lowest  point  of  the  intussusception,  and  the  mucous  membrane  covers 
it.  Adhesions  are  apt  to  form  where  the  two  serous  surfaces  of  the  entering 
and  returning  layers  come  into  contact. 

Almost  every  portion  of  the  bowel  is  liable  to  intussusception :  — one 
part  of  the  small  intestine  enters  another,  or  one  part  of  the  colon  another. 
But  invagination  occurs  much  oftener  than  anywhere  else  at  the  junction 
of  the  small  with  the  large  intestine ;  the  ileum  with  the  valve  pushes 
forward  into  the  caecum,  and  then  carries  the  csecum  on  into  the  colon. 
Such  cases  are  called  ileo-ccecal,  and  make  two  thirds  of  the  total  cases 
of  intussusception.  There  is  very  seldom  protrusion  of  the  ileum  through 
the  ileo-csecal  valve  into  the  csBcum ;  perhaps  less  than  5  per  cent,  of 
this  so-called  ileo-colic  intussusception,  for  which  "  valvular "  would  be  a 
more  distinctive  name.  Next  in  frequency  to  the  ileo-csecal  variety  is 
invagination  of  the  ileum  (less  than  a  third),  then  that  of  the  colon,  and 
it  is  extremely  rare  for  the  rectum  or  the  duodenum  to  be  affected.  A 
dra^ving  of  the  last  variety  was  published  by  the  writer  in  an  article  in  the 
•  Illustrated  Medical  Magazine '  (Aug.  24th,  1889).  A  case  of  invagination 
of  the  rectum  in  a  woman  of  thirty-five  occurred  at  Guy's  Hospital  in 
1857,  and  it  is  recorded  in  the  '  Reports '  for  1860,  p.  287  j  the  rectum 
Avith  just  the  lower  end  of  the  sigmoid  flexure  passed  down  through  the 
anus,  and  there  was  some  difficulty  in  distinguishing  it  from  a  mere  pro- 
lapse of  the  mucous  membrane. 
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In  twenty-four  consecutive  cases  of  invagination  at  Guy's  Hospital 
(1889),  the  writer  found  ordinary  ileo-csecal  variety  in  eleven,  the  seat 
was  in  the  ileum  in  two  adult  cases  and  in  one  infant,  and  there  was 
one  example  of  the  rare  valvular  (or  ileo-colic)  form.  The  remaining 
nine  cases  recovered  without  operation,  and  their  exact  seat  could  there- 
fore only  be  surmised ;  but  they  appeared  to  be  ileo-csecal. 

Collected  cases  probably  show  an  undue  proportion  of  exceptional  charac- 
ters. In  this  as  in  other  diseases  the  common  type  is  probably  more 
common  and  the  rare  types  more  rare  than  appears  from  statistics. 

Course. — An  invagination  at  first  affects  only  a  small  part  of  the  bowel. 
Gradually  more  and  more  is  involved,  and  always  by  successive  inclusion 
of  one  part  after  another  of  what  had  been  the  receiving  layer.  Thus  the 
upper  bend  of  the  intussusception  is  constantly  shifting,  while  the  lower 
bend  remains  stationary  from  beginning  to  end.  In  an  ileo-csecai  case,  for 
instance,  the  entering  layer  is  the  ileum ;  the  caecum  forms  the  returning 
and  the  receiving  layers ;  and  the  lower  bend  is  situated  exactly  at  the  ileo- 
csecal  valve.  As  the  affection  advances,  the  whole  of  the  caecum,  the  ascend- 
ing, transverse,  and  descending  colon  may  become  included ;  but  the  ileo- 
csecal  valve  always  remains  at  the  foremost  point  of  the  mass.  Extra- 
ordinary as  it  appears,  an  invagination  of  this  kind  may  pass  through  the 
anu^ ;  and  the  valve  has  actually  been  seen  in  this  position,  as  well  as  the 
orifice  leading  into  the  vei-miform  appendix.  The  peritoneal  layers  of 
mesentery  and  the  vessels  of  the  invaginated  gut  must  be  stretched  more 
than  could  have  been  thought  possible ;  but  there  is  no  doubt  that  the  pro- 
trusion of  an  ileo-caecal  intussusception  from  the  rectum  has  repeatedly  been 
observed,  and  it  may  be  regarded  as  the  natural  result  of  the  process. 
When  the  small  intestine  is  invaginated,  the  mesentery  tethers  it  much  more 
closely ;  it  is  di-awn  in  and  forms  a  wedge-shaped  mass  on  one  side  of  the 
gut,  which  it  pulls  on,  and  drags  its  lower  end  to  that  side. 

The  next  step  is  that  the  circulation  of  blood  in  the  invaginated  mass  is 
interfered  with.  Thus  to  obstruction  is  now  added  strangulation  of  the  in- 
testine. The  one  condition  prevents  the  passage  of  faeces,  and  acts  in  a  way 
comparable  to  stricture  of  the  urethra,  stricture  of  the  oesophagus,  or 
stenosis  of  the  pylorus.  The  other  condition  intei-feres  with  the  nutrition 
of  the  invaginated  tissues,  and  causes  congestion,  inflammation,  and  at  last 
gangrene. 

Sometimes,  it  seems,  the  veins  alone  are  compressed ;  blood  can  then  no 
longer  return  from  the  affected  part  of  the  bowel,  which  becomes  enormously 
swollen  with  haemorrhage  and  exudation  of  serum  into  its  tissues,  par- 
ticularly at  the  lower  bend.  Moxon  records  an  instance  in  which  the  coats 
of  the  bowel  were  three  quarters  of  an  inch  thick  in  this  position.  The 
included  part  of  the  mesentery  likewise  becomes  dark  and  thick  with 
effused  blood. 

In  other  cases  the  influx  of  blood  through  the  arteries  is  arrested  as 
well  as  its  escape  by  the  veins,  especially  in  the  iliac  form  of  intussuscep- 
tion where  the  diameter  of  the  receiving  layer  is  small.  The  inevitable 
result  is  gangrene ;  and,  strange  to  say,  this  does  not  always  lead  to  the 
death  of  the  patient.  The  sloughing  part  of  the  bowel  may  be  cast  off, 
pass  down  the  large  intestine,  and  be  discharged  per  rectum* 

*  It  generally  appears  as  a  single  tube,  with  its  mucous  surface  outwards;  this  perhaps 
includes  both  the  entering  and  returning  loyers,  the  former  having  undergone  inversion 
during  the  process  of  detachment;  or  it  may  be  that  the  entering  layer  is  cast  o£E 
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Several  instances  have  been  recorded  in  which  portions  of  bowel  from 
twenty  to  forty  inches  long  have  been  shed.  In  some  cases  surprisingly 
little  disturbance  is  caused. 

In  a  case  which  Dr  Hare  brought  before  the  Pathological  Society  in  1862,  when  the 
patient  died  of  phthisis  three  months  after  passing  some  inches  of  bowel,  the  line  of  union 
could  only  just  be  detected  on  the  mucous  surface  by  its  shining  appeai-anee.  On  the  serous 
surface  there  was  "considerable  puckering,"  but  below  the  cicatrix  a  small  pouch  existed 
into  which  projected  a  little  hollow  cylinder,  evidently  a  relic  of  the  invaginated  part. 

Occasionally  a  local  abscess  may  form,  sometimes  fsecal  in  character. 
Even  when  the  expulsion  of  the  separated  portion  of  gut  is  followed  by  the 
recovery  of  the  patient  there  is  always  a  risk  that  the  cicatrix  may  gradu- 
ally contract.  Moxon  twice  observed  a  fatal  annular  stricture  of  the  ileum, 
with  puckering  of  the  mesentery,  which  probably  arose  from  a  former 
intussusception. 

Age  and  sex. — Invagination  is  far  more  rare  in  adults  than  might  be 
supposed  from  the  comparatively  numerous  cases  that  Peacock,  Brinton, 
Leichtenstern,  Hutchinson,  and  Treves  have  collected.  Wilks  used  to  say 
that  he  had  only  seen  one  case  in  a  gi"own-up  person.  In  young  children 
and  infants  the  disease  is  frequent ;  and  probably  many  cases  are  over- 
looked, so  that  it  really  occurs  oftener  than  would  appear  from  the  pub- 
lished statistics.  In  fact,  with  rare  exceptions,  intestinal  obstruction  in 
an  infant  or  child  under  ten  is  due  to  invagination. 

Of  the  writer's  twenty-four  consecutive  cases,  twenty  occurred  in  chil- 
dren and  two  in  adults.  The  youngest  patient  was  two  months  old,  'fourteen 
were  less  than  twelve  months,  and  the  eight  others  were  between  one  and 
seven  years  old.  Both  the  adult  patients  were  women  between  forty  and 
fifty ;  but  of  the  twenty-two  children,  fifteen  were  boys  and  only  seven 
girls. 

As  Mr  Treves  has  shown,  the  acute  cases  belong  chiefliy  tO'  childhood, 
while  the  chronic  ones  are  more  common  in  adult  life. 

Among  children,  males  are  far  more  liable  to  intussusception  than 
females.  Killiet  and  Barthez  met  with  twenty-two  cases  in  boys  to  only 
three  cases  in  girls.  In  Leichtenstern's  collected  cases  of  all  ages,  285 
occurred  in  males  and  157  in  females.  In  adults  the  difference  between  the 
sexes  in  this  respect  is  far  less  marked.  Thus  in  one  year  the  Kegistrar- 
General's  returns  (according  to  Mr  Gay)  gave  altogether  163  male  to  93 
female  patients,  while  between  thirty-five  and  forty-five  the  numbers  were 
55  men  to  74  women. 

Origin. — It  is  very  doubtful  whether  sudden  movements  or  violent 
efforts  can  cause  invagination  as  Rilliet  and  Barthez  supposed. 

The  immediate  mechanism  probably  is  that  the  contraction  of  the 
transverse  muscular  fibres  of  one  portion  of  the  bowel  lengthens  it,  so  as 
to  push  it  into  the  succeeding  portion. 

It  is  possible  by  producing  strong  contraction  of  a  limited  portion  of 
intestine  with  the  faradic  current,  particularly  when  death  by  asphyxia  has 
caused  active  peristalsis  in  an  animal,  to  initiate  the  pathological  process  of 
invagination,  and  cause  the  contracted  portion  to  push  itself  into  the  next 

separately  in  the  form  of  soft  shreds,  so  that  the  inverted  mass  is  constituted  by  what  has 
been  the  returning  layer  only.  A  specimen  was  once  sent  up  to  Guy's  Hospital,  which 
consisted  of  twelve  inches  of  intestine,  and  within  its  channel  lay  the  appendix,  opening 
on  to  its  outer  or  mucous  surface.  Only  an  inch  of  it  was  small  intestine.  Consequently, 
if  the  intussusception  was  of  the  ordinary  ileo-cajcnl  variety,  the  cast-oif  mass  must  have 
been  derived  mainly  from  the  returning  layer,  the  entering  layer  having  doubtless  broken 
down  and  been  discharged  separately. —  C.H.  P. 
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piece  of  gut.  Moreover,  on  opening  the  abdomen  of  a  rabbit  or  cat  under 
chloroform,  or  recently  killed  by  carbonic  acid  poisoning,  one  may  often  see 
anore  than  one  invagination  form,  and  sometimes  extricate  itself  again. 

The  special  liability  of  the  ileo-caecal  region  to  invagination  is  probably 
the  result  of  two  conditions :  one,  that  the  axis  of  the  large  bowel  is  nearly 
at  right  angles  with  that  of  the  small  intestine ;  the  other,  that  the  caecum 
is  much  more  fixed  as  well  as  much  larger  than  the  ileum. 

Many  instances  have  been  recorded  in  which  the  starting-point  of  an 
intussusception  has  been  a  polypus  hanging  from  the  mucous  membrane. 
This  seems  to  have  been  caught  by  the  contraction  of  the  intestine  below, 
and  to  have  dragged  downward  the  part  to  which  it  was  attached.  Dr 
Moxon  met  with  a  case  in  which  an  intussusception  appeared  to  have 
been  caused  in  a  similar  way  by  a  diverticulum  of  the  ileum;  this  must 
itself  have  first  been  inverted  into  the  gut.* 

Occasionally  invagination  occurs  as  a  secondary  complication  of  some 
other  form  of  obstruction. 

In  the  great  majority  of  instances,  however,  we  find  no  probable  exciting 
cause  of  the  invagination,  nor  can  we  say  why  it  is  comparatively  common 
at  an  early  age  and  rare  after  childhood. 

In  making  an  autopsy  on  a  child,  particularly  after  death  from  cerebral 
disease,  we  often  find  two,  three,  or  more  short  intussusceptions  in  the 
small  intestine.  They  are  sometimes  reversed  or  retrograde;  the  affected 
parts  are  not  reddened,  and  there  have  been  no  intestinal  symptoms.  It 
has  been  supposed  that  such  invaginations  have  occurred  after  death  as 
a  result  of  rigor  mortis ;  but  more  probably  they  formed  towards  the  end 
of  life,  under  the  stimulus  of  increasing  asphyxia. 

Symptoms. — In  the  progress  of  many  cases  two  distinct  periods  can  be 
recognised.  But  sometimes,  particularly  in  infants,  the  former  stage  is  so 
short  that  it  is  passed  before  the  patient  is  seen. 

The  first  complaint  is  of  a  paroxysmal  pain  in  the  abdomen,  with  sudden 
onset,  without  tenderness,  and  usually  remittent.  This  pain  is  generally 
referred  to  the  neighbourhood  of  the  umbilicus.  It  is  often  so  violent 
that  the  patient  rolls  about  the  bed  in  agony ;  and  it  is  as  a  rule  accom- 
panied by  vomiting.  In  one  case  the  patient,  a  boy  five  years  old,  had 
for  four  months  only  two  or  three  attacks  of  pain  during  each  twenty-four 
hours ;  between  them  he  appeared  perfectly  well. 

At  first  the  intestinal  contents  still  pass  through  the  invaginated 
part ;  the  bowels  act  as  usual,  and  the  evacuations  are  natural. 

The  most  important  symptom  of  intussusception  is  the  presence  of  a 
tumour.  To  detect  it  one  may  sometimes  have  to  place  the  patient  under 
chloroform,  so  as  to  relax  the  abdominal  walls,  and  if  the  child  is  fat,  the 
examination  may  even  then  yield  no  definite  result ;  but  doubt  as  to  the 
existence  of  an  intussusception  may  generally  be  cleared  up  by  thorough 
palpation  of  the  abdomen.  The  tumour  which  occurs  in  this  disease  is 
felt  as  a  more  or  less  cylindrical  lump.  The  note  yielded  by  percussion 
over  its  surface  may  be  dull,  or  partially  resonant,  or  scarcely  distinguish- 
able from  that  given  by  other  parts  of  the  abdomen.  Its  seat  varies  with 
the  part  of  the  bowel  which  is  concerned.  In  the  common  ileo-csecal 
variety  it  originally  occupies  the  right  iliac  fossa.    As  more  and  more  of 

*  The  pi'esence  of  the  Ascaris  lumhricoides  in  cases  of  intussusception  has  been  noticed 
by  several  observers,  and  it  seems  not  impossible  that  a  worm  might  have  its  body  grasped 
by  the  peristaltic  movements  of  the  intestine,  so  as  to  invert  the  part  to  which  its  head  was 
attached.— C.  H.  F. 
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the  intestine  becomes  involved,  the  tumour  gradually  changes  its  position. 
It  moves  across  the  abdomen,  either  at  the  level  of  the  umbilicus  or  a 
little  higher;  having  i-eached  the  left  side  it  passes  downwards  into  the 
left  iliac  fossa,  and  ultimately  into  the  pelvis.  Brinton  says  that  it  often 
foims  an  elongated  mass,  which  lies  horizontally  just  above  the  pubes. 
Another  peculiarity  of  this  tumour  is  that  its  size  and  form  are  liable  to 
frequent  changes.  Perhaps  hardly  perceptible  when  one  first  lays  one's 
hand  upon  the  abdomen,  it  often  hardens  under  manipulation,  particu- 
larly if  a  paroxysm  of  pain  should  come  on ;  and  this  muscular  contraction 
is  very  characteristic. 

As  the  disease  advances,  exploration  thi-ough  the  anus  affords  further 
aid  in  diagnosis.  The  end  of  the  invaginated  intestine  can  often  be  felt 
with  the  finger,  and  ultimately  it  may  even  protrude  from  the  anus,  like  a 
prolapsed  rectum,  for  which  it  has  often  been  mistaken.  In  the  rectum 
the  plug  is  felt  as  a  soft,  smooth,  tumour,  in  which,  the  finger  feels  a 
dimple  not  unlike  the  os  uteri  in  the  cervix.  It  can  be  carried  round  be- 
tween the  returning  and  the  receiving  layers ;  and  when  withdrawn  it  is 
unstained  by  fsecal  matter,  but  covered  with  blood-stained  mucus. 

Before  the  plug  has  reached  the  rectum  fresh  symptoms  commonly 
develop  themselves,  belonging  to  the  latter  stage  of  the  disease.  As  already 
remarked,  the  veins  of  the  intussuscepted  part  of  the  bowel  become 
obstructed,  and  it  consequently  becomes  intensely  congested  and  swollen  ; 
hemorrhage  occurs  from  its  surface,  and  blood  is  discharged  by  stool,  or  a 
mixture  of  mucus  and  blood.  The  blood  is  red,  never  black,  and  is  some- 
times voided  in  large  quantity.  This  symptom  was  present  as  often  as 
vomiting,  namely,  in  twenty-two  cases  out  of  twenty-four.  Tenesmus  is  a 
frequent  symptom  after  the  plug  has  reached  the  rectum.  At  the  same 
time  the  passage  of  faeces  through  the  invaginated  part  is  obstructed. 
Vomiting  returns,  there  are  no  longer  any  remissions  in  the  pain, 
the  vomited  matters  become  foul,  and  before  long  the  patient  in  collapse 
expires.  In  the  case  already  referred  to  of  a'  boy  who  for  four  months 
had  no  symptoms  but  paroxysmal  pain  and  tumour,  death  occurred  within 
four  days  from  the  time  when  he  began  to  have  tenesmus  and  to  pass 
blood  and  mucus.  In  infants  these  symptoms  generally  set  in  at  the  very 
commencement  of  the  disease,  and  prove  fatal  on  the  second  or  third  day. 

Tympanites  only  occurs  in  the  chronic  cases ;  collapse  is  frequent  in 
the  acute  ones,  particularly  in  infants. 

It  has  generally  been  supposed  that  the  cases  attended  with  haemorrhage 
are  those  in  which  the  invaginated  mass  is  apt  to  slough  away  and  to  be 
discharged  per  anum,  but  Mr  Hutchinson  showed  that  in  chronic  cases  of 
intussusception  this  very  rarely  occurs.  Moreover,  the  changes  which  lead 
to  the  gangrene  and  shedding  of  the  whole  of  the  invaginated  part  of  the 
bowel  involve  the  complete  arrest  of  the  circulation  of  blood  in  it.  Conse- 
quently one  would  not  expect  haemorrhage  from  the  bowels  to  occur  while 
these  changes  are  in  progress,  although  the  ulceration  at  the  neck  of  the 
intussusception  may  lead  to  haemorrhage  when  the  sloughing  part  is 
being  detached.  Out  of  twenty  cases  collected  by  Peacock,  in  all  of 
which  the  invaginated  parts  were  shed  and  passed  per  anum,  there  was 
only  one  in  which  bleeding  is  said  to  have  occurred,  and  in  that  one  it 
ceased  twelve  or  fourteen  days  before  the  expulsion  of  the  gangrenous 
mass.  In  fact,  the  symptoms  of  those  cases  in  which  the  invaginated  gut 
sloughs  can  seldom  be  clearly  divided  into  two  stages ;  and  often  they 
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are  undistinguishable  from  those  of  other  kinds  of  intestinal  obstruction 
until  the  intestinal  slough  is  unexpectedly  voided  from  the  rectum.* 

Among  those  cases  which  present  the  more  characteristic  symptoms  of 
intussusception,  the  duration  of  the  first  period  varies  greatly.  The  above- 
cited  case  lasted  four  months,  and  similar  instances  have  been  recorded  by 
others.  A  patient  of  Brinton's  died  during  this  stage  of  an  intussuscep- 
tion which  had  lasted  four  months  and  a  half.  Such  protracted  cases  seem 
to  be  always  examples  of  the  common  ileo-caecal  variety  of  the  affection.  On 
the  other  hand,  many  cases,  even  of  this  variety,  pass  into  the  second  stage 
from  their  very  commencement;  and  when  the  small  intestine  is  alone 
concerned  the  disease  appears  generally  to  take  this  course.  Sometimes 
haemorrhage  and  the  other  symptoms  belonging  to  the  second  period  set  in 
and  afterwards  subside.  Mr  Sydney  Jones  met  with  a  case  in  which  they 
lasted  for  three  days  and  then  passed  off,  returning  again  seventeen  days 
later,  and  then  leading  to  a  fatal  termination. 

An  acute  course  is  the  rule,  and  is  almost  universal  in  children.  Of  our 
24:  cases,  18  lasted  from  twelve  hours  to  five  days ;  2,  nine  or  ten  days ; 
and  only  4  were  chronic,  lasting  three,  nine,  ten,  and  twelve  weeks  re- 
spectively. Two  of  these  four  cases  were  in  adults ;  the  two  others  and  all 
the  acute  cases  in  infants  or  children  mider  seven. 

Dr  Goodhart  recorded  a  remarkably  chronic  case  of  invagination  which 
lasted  twenty-one  months  in  a  girl  of  nineteen.  It  was  apparently  occa- 
sioned by  a  polypus  ('  Clin.  Trans.,'  1886). 

Diagnosis. — This  may  either  be  perfectly  easy  or  exceedingly  difl&cult. 
The  abdomen  should  always  be  carefully  explored,  by  the  hand  laid  on  its 
surface,  whenever  a  patient  (particularly  a  child)  complains  of  paroxysmal 
pain  recurring  without  obvious  cause.  A  tumour  may  perhaps  be  dis- 
covered, the  form  of  which,  and  its  seat,  would  point  to  an  intussusception. 
The  most  likely  alternative  is  an  enlarged  gland  or  an  impacted  mass  of 
faeces.  An  enema  (repeated  if  necessary)  generally  answers  the  second 
question ;  or  we  may  feel  the  tumour  harden  imder  manipulation,  or  find 
that  it  shifts  its  place.  A  gall-stone  or  a  cancerous  nodule  in  the  omentum 
might  simulate  an  invagination  in  an  adult. 

In  one  instance  a  swelling,  of  somewhat  cylindrical  form,  and  only  partially  dull  on 
percussion,  was  felt  crossing  tlie  abdomen  just  above  the  umbilicus,  and  was  at  first  thought 
to  be  due  to  intussusception.  But  the  fixity  and  unchanged  position  of  the  tumour,  and 
the  absence  of  other  symptoms,  soon  showed  that  it  was  not.  Tlie  man  died  some  months 
afterwards  of  tuberculous  peritonitis,  and  the  mass  that  had  been  felt  was  found  to  be  the 
omentum  indurated  with  caseous  tubercle. 

In  those  cases  which  are  attended  at  an  early  stage  with  haemorrhage 
from  the  bowels,  there  is  danger  of  mistaking  the  disease  for  infantile 
dysentery.  In  an  adult  one  must  also  remember  cancer  of  the  rectum. 
Doubt  may  often  be  removed  by  digital  examination  of  the  bowel ;  but 
even  when  the  invaginated  mass  protrudes  from  the  anus,  it  has  been 
taken  for  prolapsus.  Thus  in  a  case  recorded  by  Mr  Hutchinson,  a  prac- 
titioner returned  the  bowel  into  the  rectum,  and  fitted  a  cork  pad  to  the 
anus  to  prevent  its  coming  down  again. 

*  Brinton  says  that  when  the  invaginnted  mass  sloughs  off"  and  is  discharged,  the  date 
at  which  it  commonly  separates  is  the  eighth  dny  in  cases  limited  to  the  small  intestine, 
and  that  it  is  expelled  on  the  tenth  day.  in  ileo-caBcal  cases  the  corresponding  dates  are, 
according  to  him,  the  fifteenth  and  twenty-second  days.  But  these  last  figures  are  of  little 
value  because  of  the  variable  duration  of  the  first  stage  in  ileo-ca;cal  intussusceptions. 
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Prognosis. — Invagination  is  a  dangerous  disease.  The  bowel  may  occa- 
sionally extricate  itself,  particularly  if  aided  by  chloroform,  as  it  did  in 
three  cases  of  our  twenty-four.  But  far  more  frequently  the  invagination 
goes  on  increasing,  and  the  symptoms  pass  from  bad  to  worse. 

Death  happens  by  collapse  in  acute  infantile  cases,  more  gradually  in 
adults  by  exhaustion  from  starvation,  pain  and  haemorrhage,  or  after  a 
shorter  or  longer  time  by  peritonitis.  If  the  plug  sloughs,  death,  often 
results  from  profuse  haemorrhage  or  from  perforation.  In  sixty-four  cases 
collected  by  Dr  Peacock  ('  Path.  Trans.,'  1864),  however,  twenty-five  re- 
covered. This  event  belongs  to  chronic  and  adult  cases,  and  is  probably 
more  rare  than  it  used  to  be  when  cases  were  often  unrecognised. 

Treatment. — Our  object  in  an  early  case  of  invagination  is  to  replace 
the  bowel  in  its  natural  position.  This  may  be  effected  by  several 
methods.  In  at  least  two  cases  introduction  of  a  gum-elastic  bougie  into 
the  rectum  has  succeeded,  but  it  is  applicable  only  when  the  iiivaginated 
mass  lies  in  the  rectum,  and  probably  only  in  the  rare  cases  when  the  part 
of  the  intestine  concerned  is  limited  to  the  lower  part  of  the  colon. 

Copious  rectal  injections  of  warm  water  have  frequently  cured  the 
disease.  But  a  still  more  effectual  measure  appears  to  be  inflation  of  the 
intestine  with.  air.  This  procedure  was  many  years  ago  (1838)  recom- 
mended by  Mr  Gorham  in  the  '  Guy's  Hospital  Reports '  (1st  series,  vol. 
iii,  p.  345)  ;  and  he  quoted  three  cases  which  had  been  successfully  treated 
in  this  way  in  America.  It  is  now  frequently  employed,  and  sometimes 
with  the  result  of  completely  curing  the  disease.  More  often,  perhaps, 
its  success  has  been  partial.  The  tumom-  has  been  reduced  in  size ;  or  it 
has  changed  its  position,  returning  towards  the  seat  which,  it  had  occupied 
at  an  earlier  period;  or  it  has  been  made  to  disappear  for  a  time,  and  all 
the  other  symptoms  have  subsided,  but  only  to  recur  a  few  days  later,  and 
sometimes  with  a  fatal  termination. 

The  method  of  injecting  air  into  the  bowel  is  as  follows.  A  plug  of 
lint  is  wrapped  round  an  ordinary  pair  of  bellows,  at  a  little  distance  from 
the  nozzle,  and  fixed  by  adhesive  plaster.  The  pipe  is  then  introduced  into 
the  rectum,  the  plug  being  kept  firmly  pressed  against  the  anus.  Air  is 
then  slowly  forced  in  until  th.e  abdomen  becomes  tense,  the  physician's 
hand  being  placed  on  the  abdomen  so  as  to  feel  any  change  in  the  tumour 
and  regulate  the  distension. 

Sometimes  it  has  appeared  advantageous  to  place  the  patient  with  tlie 
pelvis  raised  higher  than  the  shoulders,  while  either  air  or  water  is  being 
injected  into  the  bowel. 

Care  must  be  taken  that  too  much,  force  is  not  used,  for  in  the  case  of  an 
infant  five  months  old,  which  was  treated  by  inflation  in  Guy's  Hospital  in 
1873,  the  bowel  gave  way,  air  passed  into  the  peritoneal  cavity,  and  the 
child  died  in  a  few  hours. 

After  successful  inflation  an  adult  patient  should  be  kept  under  the 
influence  of  opium  for  several  hours,  and  even,  infants  may  have  minute 
doses  repeated. 

Inflation  should  be  practised  in  every  case  of  intussusception  when 
the  diagnosis  is  made  early ;  but  if  the  process  of  sloughing  of  the  included 
bowel  has  once  set  in,  the  procedure  would  not  only  be  useless,  but  would  take 
away  the  last  chance  of  the  patient's  recovery.  Unfortunately,  there  are 
no  definite  symptoms  which  indicate  that  ulceration  or  gangrene  has 
begun.    Still,  as  Mr  Hutchinson  has  remarked,  the  fact  that  in  a  parti- 
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cular  case  tlie  tumour  is  moving  onwards  is  always  proof  that  the  upper 
bend  IS  not  yet  hxed.  If  iixfiation  fails  laparotomy  should  not  be  delayed 
If  the  case  appears  to  be  too  late  for  inflation,  the  patient  must  be 
kept  under  the  influence  of  opium,  and  allowed  to  drink  as  little  as 
possible,  m  the  hope  that  a  natural  cure  by  sloughing  may  be  effected- 
or  else  abdominal  section  should  be  performed  as  a  desperate  chance  and 
resection  attempted  As  far  back  as  the  year  1784  this  was  done  success- 
tully  m  Pans,  m  the  case  of  a  woman  aged  fifty. 

Philnvlf  ^1  advocated  it  in  a  paper  read  before  the  Royal  Medical  and 

Ch.rurg.cal  Society.    He  had  in  1871  performed  the  operation  on  a  child,  aged  two  vea^e 
who  had  an  ileo-csBcal  intussusception  for  a  month,  which  was  protruding  from  the  an "s' 
He  opened  the  abdomen  in  the  median  line,  introduced  two  or  three  fingls.  and  quickly 
ilZnSt-  Tf^'^f  f  ^^«''y  ^ft'«^t-<i       reduction  and 

chlm  relvered^vell^^  '^'"^     ^^'^  ^'"^ 

In  1874  Dr  Fagge  was  asked  to  see  a  woman  who  had  suffered  for  a  fortnight  from 
paroxysmal  abdominal  pain.  A  tumour  was  readily  detected  which  presented  all  the 
characters  of  an  intussusception.  She  had  but  little  sickness,  and  no  constipation 
Inflation  with  air  was  at  once  practised,  and  the  swelling  then  receded  from  the  left  iliac 
tossa  towards  the  right  side  of  the  abdomen,  which  had  been  its  original  seat.  This 
clenched  the  diagnosis.  Mr  Howse  was  then  asked  to  see  the  patient,  and  after  repeating 
the  injection  of  air  without  effect,  he  performed  abdominal  section.  There  was  no  difficulty 
in  reducing  the  invagination,  and  the  patient  recovered  well  ('Med.-Chir.  Tr.,'  vol.  lix). 

The  cases  most  suitable  for  this  operation  are  the  common  ones  of 
ileo-csecal  intussusception,  in  which  the  symptoms  come  on  sloAvly.  In  such 
cases,  as  Hutchinson  remarks,  there  is  but  little  tendency  to  sloughing 
and  detachment  of  the  invaginated  part,  so  that  there  is  scarcely  any 
prospect  of  a  spontaneous  cure,  and  the  surgeon  is  unlikely  to  find  the 
bowel  in  such  a  state  as  would  make  it  impossible  to  proceed  with  the 
operation.  Still  the  occasional  difficulty  of  a  complete  reduction  of  the  in- 
A^agination  is  shown  by  an  autopsy  Dr  Goodhart  made  on  a  child  aged  six 
months,  who  had  died  in  less  than  twenty-four  hours,  yet  neither  bv 
traction  nor  by  squeezing  could  he  replace  the  inverted  caicmn. 

The  advantage  of  laparotomy  in  the  case  of  invagination  is  that  the 
surgeon  knows  where  the  obstruction  is,  and  how  to  deal  with  it ;  the  dis- 
advantages are  the  early  age  of  most  patients,  and  the  fatal  collapse 
which  is  apt  to  attend  a  prolonged  operation. 

Out  of  33  cases  collected  by  Peyrot  and  Treves  in  which  abdominal 
section  was  performed  for  intussusception,  there  were  24  deaths  and  9 
recoveries.  In  10  of  these  cases  (with  7  successful)  the  reduction  was 
easily  accomplished  after  the  abdomen  was  oj^ened ;  in  the  remaining  23 
(^^dth  only  2  successful)  it  was  difficult  or  impossible.  Mr  Barker,  of 
University  College,  records  15  consecutive  cases  of  abdominal  section  for 
invagination,  and  ten  of  them  were  successful.  (See  also  Mr  Knaggs' 
case  in  the  '  Lancet,'  June,  1887,  pp.  1126  and  1177.  and  Dr  Lees'  two 
cases,  'Clin.  Trans.,'  1898,  p.  58.) 

Of  the  writer's  24  cases,  10  were  not  mechanically  treated  ;  of  these,  7 
died  and  3  recovered.  Inflation  was  practised  in  9  cases,  with  4  deaths  and 
5  recoveries.  In  the  remaining  5  cases,  abdominal  section  was  performed 
after  inflation  (except  in  one  case)  had  failed,  and  all  died — 3  after  success- 
ful reduction,  2  after  resection. 


IxCARCERATiOK. — There  is  a  condition  causing  Intestinal  obstruction 
which  deserves  a  separate  place.  It  has  a  close  resemblance  anatomically  to 
Strangulation,  but  differs  in  the  important  fact  that  while  there  is  inechani- 
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cal  detention  of  a  coil  of  intestine  at  a  certain  point,  and  mechanical 
obstruction  to  the  23«ssage  of  its  contents,  there  is  no  such  jDi-essure  as  to 
interfere  with  the  circulation.  It  bears,  in.  fact,  the  same  relation  to 
strangulation  by  a  band,  that  an  incarcerated  does  to  a  strangulated 
inguinal  hernia.  Like  the  latter,  however,  it  may — and  if  unrelieved  often 
^Qgg — end  in  embarrassment  of  the  circulation  in  the  imprisoned  gut,  and 
at  last  in  gangrene. 

The  examples  of  this  form  of  obstruction  are  cases  in  which  a  coil  of  gut 
falls  over  a  band  and,  by  its  own  weight,  exerts  a  certain  pressure,  like  a 
stocking  hanging  on  a  clothes-line  ;  cases  in  which  a  coil  passes  through  an 
opening  too  small  to  allow  of  its  ready  return,  and  too  large  to  interfere 
with  its  vascular  supply;  and  cases  of  internal  hernia,  particularly  post- 
peritoneal  hernia  (jejunal,  cgecal,  mesocolic,  or  intermesenteric  ;  v.  infra, 
p.  426).  In  the  same  category  may  be  also  placed  cases  where  adhesions 
have  taken  place,  so  that  a  piece  of  intestine  is  fettered  in  its  peristaltic 
movements  by  what  is  virtually  an  obstruction,  and  yet  there  is  no  such 
pulling  and  squeezing  as  to  obliterate  the  calibre. 

Incarceration  is  most  common  in  the  small  intestine,  but  may  occur  in 
the  more  moveable  parts  of  the  colon.  It  can  scarcely  affect  either  the 
duodenum  or  the  rectum. 

Besides  incarcerated  jaost-peritoneal  hernia,  which  may  lead  to  stran- 
gulation, as  described  on  the  next  page,  Albrecht  drew  attention  to  the 
fact  that  another  form  of  obstruction  at  precisely  the  same  point,  the 
passage  of  the  duodenum  into  the  jejvmmn,  sometimes  occurs  without  a 
hernial  sac*  It  appears  to  depend  on  dilatation  of  a  loaded  stomach 
pressing  on  the  gut  as  it  crosses  the  vertebral  column,  while  the  mass  of 
small  intestines  drag  downwards  the  mesentery  at  its  cormnencement.  In 
Albrecht's  case,  he  thought  the  trunk  of  the  superior  mesenteric  artery 
supplied  a  further  cause  of  obstruction  by  acting  as  a  band.  Such  obstruc- 
tion by  pressure  and  traction,  as  in  the  cases  referred  to  above  (p.  414), 
may  be  complete  and  acute,  with  a  rapid  and  fatal  course  ending  in  necrosis 
or  perforation.  Baumler,  to  whom  the  writer  is  indebted  for  a  knowledge 
of  these  cases,  described  one  of  his  own  in  the  17th  number  of  the  '  Mlin- 
chener  med.  Wochenschrift '  for  1901,  with  reference  to  the  two  or  three 
others  on  record. 

Strangulation. — The  remaining  forms  of  intestinal  obstruction  differ 
from  those  last  considered,  in  the  anatomical  fact  that  the  constricting 
agent  is  independent  of  the  constricted  part  of  the  bowel,  and  is  invested 
with  a  distinct  peritoneal  covering.  In  all  of  them  there  is  stoppage  of 
the  circulation  beside  obstruction. 

a.  In  the  small  intestine  internal  strangulation  forms  perhaps  a  quarter 
or  a  third  of  all  cases  of  obstruction.  The  exact  nature  of  the  constriction 
varies.  It  often  is  a  fibrous  hand  of  greater  or  less  length,  attached  at  each 
end,  but  free  in  the  rest  of  its  course,  f  Such  a  band  may  be  attached  at 
both  ends  to  the  mesentery  or  intestine,  or  may  be  fixed  at  one  end  to 
the  neck  of  an  old  hernial  sac,  or  to  the  uterus,  ovary,  or  Fallopian  tube ; 

*  P  A.  Albrecht,  "  Uber  iirterio-mesentei'iiilen  Diirmverscliluss  an  der  Duodeno-jejnnnl- 
grenze,  und  seine  iirsachliclie  Bezielmng  zur  Mngenerweiteruug  "  ('  Vircliow's  Arcliiv/ 1899, 
p.  285). 

t  This  was  described  by  Mr  Gay  as  the  "  solitiiry  l)and,"  on  account  of  there  being 
usually  only  a  single  one  present;  but  soiiietimes  unfortunately  there  are  more  than  one, 
and  there  is  no  i-e&son,  pathological  or  practical,  for  keeping  the  term. 
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or  it  may  consist  of  a  portion  of  the  omentum,  and  pass  to  any  of  the 
structures  that  have  been  mentioned.  Its  mode  of  origin  cannot  always 
be  ascertained,  but  it  is  often  the  direct  result  of  cicatrisation. 

Gay  records  u  cnse  in  which  the  tmusverse  colon  was  punctured  by  a  trocar  in  the 
wS'Tf  "tesis  abdominis;  tl>e  patient  recovered,  but  died  inL  •  ,no,X  after 

eat  n??'"''  "^'?f         ''"^^  '^''"^  '''^  l^"?'  ^^^^^  passing  fom^e 

^IZui  T'"'^^  peritoneum.    He  also  quotes  a  case  ot^Jobert  le 

time  afterwards  from  strangulation  of  the  intestine  by  a  band,  which  extended  from  the 
abdominal  wall  to  the  spot  in  the  bowel  that  had  been  injured. 

The  writer  has  seen  strangulation  by  cords  following  operation  for 
hernia  or  pelvic  inflammation  in  women.  In  men  one  of  the  most  fre- 
quent causes  of  such  a  band  is  a  cured  case  of  typhlitis. 

In  many  cases  the  constricting  agent  is  a  cord  connected  with  a  diver- 
ticulum tlei.  Among  fifteen  cases  of  internal  strangulation  at  Guy's 
Hospital  five  resulted  from  the  presence  of  this  relic  of  foetal  life.  The 
diverticulum  is  always  situated  on  the  side  of  the  bowel  furthest  from  the 
mesei^itery,  and  near  the  lower  end  of  the  ileum.  According  to  Wilkinson 
King  it  is  never  more  than  from  ten  to  twenty  inches  above  the  caecum  ; 
but  since  his  time  a  specimen  has  been  placed  in  the  museum  of  Guy's 
Hospital  which  was  fifty-four  inches  from  the  valve.  As  Meckel  long  ago 
showed,  this  diverticulum  is  a  relic  of  the  omphalo-mesenteric  duct,  which 
passes  in  the  embryo  from  the  umbilical  vesicle  to  the  mid-gut.  Before 
birth  it  ought  to  waste  away  entirely ;  but  its  intestinal  end  may  persist 
and  acquire  adhesion  to  the  mesentery  .or  elsewhere.  It  is  remarkable 
that  this  abnormality  is  scarcely  ever  found  except  in  males;  out  of  ten 
cases  in  which  it  was.  found  at  Guy's  Hospital,  only  one  occurred  in  a 
female  subject. 

Strangulation  by  a  cord  attached  to  the  end  of  the  vermiform  appendix 
appears  to  be  much  less  common.  Duchaussoy  states  that  females  ai-e  more 
liable  to  it  than  males  ;  but  Leichtenstern's  cases  were  27  men  to  13  women, 
while  those  of  ileus  from  a  diverticulum  were  52  men  to  14  women. 

Strangulation  may  also  be  effected  by  the  pedicle  of  an  ovarian  tumour, 
or  by  the  edge  of  the  mesentery  of  another  coil  of  small  intestine,  which  is 
hanging  down  into  the  pelvis,  or  by  an  adherent  piece  of  omentum. 

Internal  hernia  is  another  cause  of  strangulation  of  the  small  intestine. 
A  remarkable  and  interesting  form  of  this  was  first  described  by  Treitz 
under  the  name  of  "  retro-peritoneal "  hernia,  and  a  case  was  published  by 
the  writer  in  the  '  Guy's  Hosp.  Rep.'  for  1871.  A  pouch  is  formed  at  the 
back  of  the  abdomen,  a  little  to  the  left  of  the  spine,  passing  backwards  and 
downwards  behind  the  curve  formed  by  the  inferior  mesenteric  artery  and 
its  left  colic  branch,  and  into  this  pouch  the  jejunum  passes.  The  gut  is 
sometimes  incarcerated,  sometimes  strangulated.  It  is  probable  that  jejunal 
post-peritoneal  hernia  was  present  in  another  case  where  Hilton  performed 
an  exploratory  operation,  and  drew  out  a  coil  of  intestine  from  an  opening, 
apparently  in  the  mesentery,  just  at  the  point  where  the  jejunum  became 
free  from  the  spine.  "  Suboaecal,"  intersigmoid,"  and  "  intermesenteric  " 
post-peritoneal  pouches  have  been  also  observed,  and  have  sometimes  con- 
tained a  coil  of  gut  forming  another  variety  of  internal  hernia. 

A  portion  of  the  small  intestine  may  pass  through  an  aperture  in  the 
mesentery  or  in  the  omentum,  and  then  swell  and  become  irreducible. 
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exactly  as  it  would  under  the  femoral  arch.  Two  cases  of  mesocolic  hernia 
were  shown  at  one  of  the  early  meetings  of  the  Pathological  Society  by  Dr 
Peacock  in  1849. 

It  must  be  borne  in  mind  that  in  any  case  of  what  appears  to  be 
internal  strangulation  the  cause  may  be  external  hernia,  too  small  to  be 
discovered  by  manipulation.  Hilton  once  opened  the  abdomen  during  life, 
and  found  an  obturator  hernia,  the  presence  of  which  could  not  even  then  be 
detected  in  the  thigh ;  and  in  a  case  at  Guy's  Hospital,  in  which  an  explora- 
tory operation  was  perfoi-med,  a  very  small  knuckle  of  intestine  was  dis- 
covered in  one  femoral  ring.  Several  of  us  had  previously  examined  the 
groins  most  carefully,  but  had  failed  to  detect  any  hernia. 

A  case  of  internal  hernia  was  detected  many  years  ago  by  the  late  Mr 
Cooper  Forster,  in  which  a  knuckle  of  intestine  became  strangulated  in  a 
sac  close  to  the  upper  border  of  the  obturator  membrane  without  passing 
through  it. 

j3.  The  large  intestine  is  very  rarely  constricted  by  a  band,  or  strangu- 
lated in  any  of  the  ways  just  described.  There  are,  however,  two  cases 
recorded  in  which  the  sigmoid  flexure  was  obstructed  by  the  mesentery  of 
a  coil  of  small  intestine  hanging  into  the  pelvis,  one  in  which  the  ascending 
colon  was  strangulated  by  a  similar  cause,  one  in  which  the  same  part  of  the 
bowel  was  constricted  by  the  vermiform  appendix,  and  a  fifth  in  which  the 
caecum  was  strangulated  by  a  diverticulum. 

Volvulus. — ^A.  twist  of  the  guts,  the  popular  explanation  of  intestinal 
obstruction  in  general,  is  really  a  rare  condition,  particularly  as  a  primary 
lesion.    In  its  clinical  aspect  it  resembles  strangulation  by  a  band. 

a.  When  a  knuckle  of  small  intestine  is  strangulated  by  a  band,  or  is 
"  kinked "  by  adhesions,  the  condition  is  sometimes  further  complicated 
by  the  gut  becoming  twisted  on  its  axis ;  or,  when  a  loop  has  passed 
through  an  aperture  or  into  a  hernial  sac,  it  may  twist  round  the  long 
diameter  of  the  loop.  Either  condition  may  be  called  volvulus.  Such 
secondary  t\visting  of  the  guts  makes  the  obstruction  more  complete,  and 
may  cause  strangulation  if  it  was  not  before  present. 

A  primary  volvulus  of  any  kind  is  very  rare  in  the  small  intestine.  It 
always  occurs  on  the  proximal  side  if  it  complicates  strangulated  bands  or 
pouches.  Occasionally  a  loose  caecum  or  the  sigmoid  flexm-e  is  found 
twisted  round  a  coil  of  small  intestine  so  as  to  obstruct  its  calibre. 

j3.  The  more  loosely  attached  parts  of  the  large  intestine—the  caecum 
and  the  sigmoid  flexure — are  most  liable  to  primary  volvulus.  This  usually 
consists  in  the  rotation  on  its  axis  of  a  loop  of  the  bowel,  so  that  each  limb 
is  strangulated  by  the  other  one  twisting  round  it.  The  ascending  and 
descending  parts  of  the  loop  are  thus  screwed  up  into  a  cord  where  they 
cross,  their  calibre  is  obstructed,  and  the  circulation  of  blood  in  their  walls 
is  arrested.  In  such  cases  the  affected  portion  of  the  intestine  becomes 
enormously  distended.  We  have  more  than  once  found  the  caecum  filling 
nearly  half  the  abdomen,  and  reaching  up  into  the  right  hypochondrium  ; 
while  in  another  case  the  sigmoid  flexure  extended  upwards,  so  as  to  come 
into  contact  with  the  diaphragm.  Even  when  an  attempt  is  made  to  un- 
twist a  volvulus  after  death,  it  sometimes  springs  back  into  its  abnormal 
position  with  considerable  force. 

It  is  not  quite  clear  how  volvulus  is  brought  about.    Both  the  caecum 
and  the  sigmoid  flexure  are  not  uncommonly  found  floating  freely  and  con- 
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siderably  enlarged  m  persons  who  have  passed  middle  age,  and  perhaps  such 
a  condition  is  a  necessary  antecedent  to  the  formation  of  a  volvulus  When 
It  has  been  the  cause  of  death,  the  loop  is  always  found  full  of  fluid  and 
intensely  inflamed.  The  contents  are  doubtless  chiefly  secretion  from  its 
mucous  surface,  and  this  must  have  been  poured  out  at  an  early  sta^e 
before  the  arrest  of  the  circulation  in  the  affected  part.  Bristowe  sug- 
gested that  enteritis  is  in  fact  the  primary  condition,  and  that  the  twisting 
occurs  secondarily  •  he  supposed  that  the  portion  of  intestine  becomes  first 
inflamed  and  paralysed,  and  that,  being  heavy  with  accumulated  contents, 
It  IS  then  pushed  aside  by  the  pressure  of  the  active  coils  around  it.  But 
this  explanation  is  insufficient  to  explain  the  way  in  which  the  neck  of  the 
volvulus  is  screwed  up ;  and  it  is  disproved  by  the  exact  limitation  of  the 
inflammation  to  the  part  of  the  bowel  which  is  twisted.  However  the  twist 
began,  it  is  easy  to  understand  how  obstruction  once  produced  leads  to 
accumulation  in  the  loop,  and  this  to  rapidly  ingravescent  strangulation. 

Volvulus  is  most  frequent  in  adult  males ;  it  very  rarely  occurs  under 
puberty.  The  strangulation  is  early;  the  pain,  vomiting,  and  other  sym- 
ptoms severe  and  acute.  If  seen  before  obstruction  has  led  to  general 
tympanites  a  circumscribed  resonant  tumour  may  be  recognised. 

In  so  severe  and  ingravescent  a  form  of  strangulation,  the  only  chance 
lies  in  early  recognition  and  immediate  laparotomy. 

A  typical  case  occurred  at  Guy's  Hospital  in  1886.  A  young  man,  aged  twenty-three, 
was  admitted  under  the  writei-'s  care  witli  a  history  of  previous  attacks  of  the  same  kind, 
and  with  recent  symptoms  of  acute  obstruction.  The  pain  was  intense,  tlie  vomiting 
8e%'ere,  and  it  soon  became  stercoraceous ;  the  meteorismus  was  enormous.  The  abdomen 
was  opened  on  the  fifth  day,  and  the  distended  colon  was  seen,  but  the  source  of  the 
obstruction  could  neither  be  reached  nor  redressed.  After  death  the  sigmoid  flexure 
almost  filled  the  abdomen,  twisted  on  itself,  and  turned  up,  so  that  the  returning  end  of 
the  loop  touched  the  liver.  Even  when  the  other  viscera  had  been  removed,  it  was  found 
impossible  to  return  it  into  its  natural  position. 

We  now  pass  to  consider  the  local  effect  of  obstruction,  either  alone  or 
with  strangulation  superadded,  upon  the  intestine  above  its  seat,  and  the 
clinical  effects  produced  by  obstruction  generally. 

General  anatomy  of  the  obstructed  gut. — ^Whatever  the  cause  of  obstruc- 
tion may  be,  the  bowel  below  its  seat  is  pale,  empty,  and  contracted, 
while  that  above  it  is  distended.  The  jejunum  or  ileum  may  become 
dilated  until  it  equals  the  colon  in  size ;  while  the  colon  may  reach  a  size 
which  can  only  be  described  as  monstrous.  Moxon  met  with  a  case  in 
which,  after  removal  with  its  contents,  the  large  intestine  weighed  nearly 
eight  pounds ;  and  some  faecal  matter  had  previously  escaped.  One  effect 
of  the  distension  is  that  in  the  small  intestine  the  mucous  membrane 
becomes  forced  out  between  the  layers  of  the  mesentery,  forming  rounded 
pouches  (as  in  two  specimens  shown  by  Dr  Fagge  to  the  Pathological 
Society  in  1875),  for  which  he  proposed  the  name  of  "  distension-diver- 
ticula."  In  the  ileum  the  dilatation  of  the  gut  diminishes  more  or  less 
rapidly  as  one  passes  upwards  beyond  the  seat  of  obstruction ;  but  the 
lai-ge  intestine  may  be  almost  uniformly  distended  in  its  whole  length; 
or  there  may  be  a  great  accumulation  of  feecal  matter  in  the  ciBcum,  even 
when  the  obstruction  is  situated  far  below  the  arch  of  the  colon — the  result 
of  paralysis  of  peristaltic  movements,  so  that  the  contents  gravitate  on  to 
the  ileo-csecal  valve. 

In  chronic  cases  of  obstruction,  the  muscular  coat  above  becomes  greatly 


GENERAL  ANATOMY,  OKIGIN'AND  COUilSE  429 

hypertrophied,  forming  a  translucent  grey  layer,  which  gradually  increases 
in  thickness  towards  the  affected  spot.  In  the  acute  forms  this  is  wanting, 
but  all  the  coats  may  be  swollen  and  injected,  so  that  the  bowel  feels  un- 
naturally thick  and  massive.  The  mucous  membrane  above  the  obstruc- 
tion is  apt  to  be  ulcerated  (- distension-ulcers  "),  in  chronic  cases,  so  that 
nearly  the  whole  lining  of  the  colon  may  be  destroyed.  Perforation  is  a 
not  uncommon  consequence;  and  sometimes  a  great  part  of  the  large 
intestine  may  be  seen  in  a  sloughing  state,  with  its  contents  escaping  from 
every  part.  Peritonitis  is  the  necessary  result  of  such  a  condition,  unless 
the  patient  dies  before  it  has  time  to  develop.  But  inflammation  of  the 
serous  coat  is  also  apt  to  occur  at  an  early  stage  in  the  more  acute  forms 
of  the  disease,  independently  of  rupture. 

In  cases  of  strangulation  the  involved  part  of  the  bowel  is  deeply 
congested,  and  often  almost  black;  it  has  lost  its  lustre,  and  is  soft  and 
readily  torn.  On  being  opened  it  is  found  full  of  dark  blood,  and  the 
mucous  membrane  is  swollen  and  softened.  Corresponding  with  the  con- 
stricting band  or  other  pressure  is  an  ulcerated  line  in  the  mucosa  where 
the  bowel  is  most  liable  to  slough;  and  the  same  is  observed  in  cases  of 
invagination  and  volvulus. 

In  either  case,  more  rapidly  from  the  necrotic  process  of  strangulation, 
more  slowly  from  the  ulceration  of  the  distended  bowel  above  the  seat  of 
obstruction,  the  result  is  perforation  with  septic  peritonitis.  In  other 
cases,  first  local,  and  then  general  peritonitis  is  the  result  of  extension  of 
the  suppuration  to  its  serous  covering  of  the  ulcerated  gut;  or  the  final 
stage  is  reached,  by  septic  absorption  leading  to  iDysemic  abscesses  of  liver 
and  lungs. 

JEtiology. — Obstruction  of  the  bowels  is,  as  we  have  seen,  the  result  of 
such  varied  pathological  conditions,  that  no  general  remarks  as  to  its  cause 
are  applicable ;  and  if  we  come  to  particular  forms  of  ileus,  our  knowledge 
of  the  cause  of  gall-stones  is  as  small  as  of  the  cause  of  cancer.  Invagina- 
tion is  sometimes  the  result  of  a  polypus,  but  in  most  cases  there  is  no  such 
exciting  cause,  nor  do  we  know  why  it  is  so  much  more  common  in  children 
than  in  adults. 

This  may,  however,  be  said,  that  tAvo  forms  of  obstruction — that  by 
bands  and  that  by  contractions — are  both  of  them  due  to  chronic  precedent, 
and  sometimes  long  precedent  conditions,  particularly  local  peritonitis, 
which  causes  adhesions,  displacements  of  diverticula  and  of  the  appendix, 
contractions,  distortions,  long  cords  of  omentum,  pelvic  traction,  and  all 
the  other  conditions  which  lead  to  these  forms  of  obstruction.  So  that 
even  in  this  often  acute  form  of  disease  we  find  once  more  that  such  dan- 
gerous maladies  seldom  befall  healthy  bodies,  and  that  the  apparently 
sudden  explosion  is  usually  the  result  of  long  antecedent  causes. 

Clinical  course  and  symptoms — (1)  of  obstruction  generally. — In  their 
clinical  history,  cases  of  intestinal  obstruction  divide  themselves  into  two 
groups,  those  in  which  the  symptoms  begin  acutely  and  run  a  rapid  course, 
and  those  which  are  gradual  in  their  onset  and  protracted  in  their  course. 
The  former  correspond  to  the  pathological  condition  of  strangulation,  the 
latter  to  that  of  obstruction.  But  the  most  chronic  cases,  if  unrelieved, 
end  with  the  supervention  of  acute  symptoms;  thus  mere  obstructions 
have  their  termination  in  septic  processes,  or  in  peritonitis  from  perforation. 


'^^^  INTESTINAL  OBSTRUCTION 

As  we  found  in  diseases  of  the  brain  and  cord,  of  the  heart  and  lun^s  sym- 
ptoms become  more  and  more  similar  towards  the  close,  like  paths  which 
unite  when  they  approach  their  goal. 

There  are  three  symptoms,  however,  which  are  common  to  all  clinical 
iorms  of  obstruction— acute,  chronic,  ingravescent,  or  remittent— which 
Vomitinr      '''"^  ^^"^  ^""'^^  Constipation,  Pain,  and 

Constipation  may  be  said  to  be  the  fundamental  symptom  of  obstruction 
ot  the  bowels.  It  is  generally  absolute  and  immoveable,  whether  by  purga- 
tives or  injections,  so  long  as  the  disease  remains  unrelieved. 

A  first  enema  may  bring  away  faeces  which  had  lain  in  the  part  of  the 
bowel  below  the  seat  of  the  disease,  but  subsequent  ones  almost  invariably 
return  uncoloured.  Even  below  the  obstruction  the  bowel  is  as  a  rule 
paralysed.  One  would  have  supposed  that  obstruction  high  up  would  have 
allowed  of  the  colon  furnishing  several  stools  before  obstruction  became 
manifest ;  but  this  is  very  seldom  the  case.  In  this,  as  in  other  respects, 
invagination  is  exceptional,  for  constipation  is  not  always  its  first  or  even 
a  later  symptom. 

It  must,  however,  be  remembered  that  liquid  faeces  may  pass  through  a 
stricture  which  is  capable  of  causing  great  distension,  ulceration,  and  per- 
foration of  the  part  above  it.  In  a  case  in  which  the  writer  had  diagnosed 
annular  stricture  of  the  ascending  colon,  and  had  arranged  the  operation  of 
colotomy,  the  passage  of  a  large  liquid  motion  of  healthy  faeces  made  us 
unwisely  postpone  interference.  The  patient  died  the  same  evening,  and 
the  caecum  was  found  enormously  distended,  ulcerated,  and  perforated. 

Pain  is  always  present,  usually  from  the  first,  and  is  often  of  extreme 
severity.  Brinton  distinguished  two  kinds,  of  which  one  is  a  constant  but 
moderate  pain,  corresponding  more  or  less  closely  with  the  position  of  the 
obstructed  part  of  the  bowel,  and  often  referred  to  the  right  iliac  fossa. 
There  may  be  some  tenderness  with  it,  but  this  is  not  usually  marked. 
Probably  this  pain  is  always  traceable  either  to  congestion  in  the  part  of 
the  intestine  immediately  affected,  or  to  distension  of  that  which  lies 
above  the  obstruction;  in  the  latter  case  it  may  spread  over  the  whole 
abdomen. 

The  other  kind  of  pain  comes  on  in  severe  paroxysms,  and  is  a  kind  of 
colic.  It  results  from  spasmodic  contraction  of  the  bowel  above  the  seat 
of  disease.  This  pain  corresponds  with  that  of  strangulated  hernia,  which 
is  usually  referred  to  the  umbilicus. 

Vomiting  occurs  sooner  or  later  in  all  forms  of  intestinal  obstruction. 
Its  severity  partly  depends  upon  the  seat  and  nature  of  the  affection,  but  is 
greatly  increased  if  the  patient  takes  much  liquid  into  his  stomach.  Bx-inton 
found  that  in  animals  in  which  he  ligatured  the  intestine,  the  quantity  of 
fluid  which  they  drank  had  more  influence  than  anything  else  in  determin- 
ing not  only  the  amount  of  sickness,  but  also  the  rapidity  with  which  death 
ensued. 

The  vomit  consists  first  of  the  gastric  contents,  then  of  bilious  fluid  from 
the  duodenum,  and  afterwards  of  matters  derived  from  the  small  intestine 
down  to  the  obstructed  part,  jjossibly  sometimes  from  the  caecum.  These 
almost  always  constitute  a  thin  yellow  liquid,  which,  if  the  seat  of  disease  be 
high  in  the  jejunum,  may  have  merely  a  disgusting  mawkish  odour,  but 
when  the  obstruction  is  lower  the  smell  becomes  decidedly  faecal  at  last. 
The  stench  is  often  so  powerful  as  to  fill  the  room  in  which  the  patient  lies, 
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and  to  be  almost  insupportable  by  those  about  bim.  The  cause  of  this 
"  stercoraceous  vomiting  "  has  been  matter  of  some  discussion.  At  first  it 
was  believed  to  result  from  a  reversal  of  the  peristaltic  movements  of  the 
intestine.  Brinton  denied  the  occurrence  of  antiperistalsis ;  he  showed 
that  even  though  the  muscular  coats  of  the  bowel  should  continue  to  con- 
tract in  the  ordinary  way,  there  would  be  a  tendency  to  the  formation  of 
a  double  cm-rent  in  its  interior,  one  downwards  along  its  walls,  and  an- 
other upwards  in  its  axis.  Engelmann  has  since  demonstrated  the  occur- 
rence of  reverse  contractions  in  the  intestines  of  animals,  in  which  he 
had  opened  the  peritoneal  cavity ;  it  may  frequently  be  observed  in  the 
physiological  laboratory.  In  all  probability  antiperistalsis  occurs  in  the 
human  subject  also ;  but  it  seems  clear  that  the  direction  of  peristalsis  is 
not,  as  a  rule,  reversed;  for,  if  it  were,  the  part  immediately  above  the 
seat  of  obstruction  would  not  become  distended ;  and  mercury  or  castor 
oil,  when  given  by  the  mouth  shortly  before  the  patient's  death,  would 
not  be  found  to  have  passed  down  to  the  seat  of  obstruction. 

One  result  of  stercoraceous  vomiting  is  that,  during  the  distressing 
efforts  which  accompany  it,  some  of  the  semi-fsecal  matter  may  be  sucked 
into  the  air-passages.  This  occurrence  has  been  more  than  once  noticed 
in  the  post-mortem  room ;  when  pressure  was  made  towards  the  cut  sur- 
faces of  the  bronchial  tubes,  these  gave  exit  to  little  yellow  cylinders  which 
certainly  must  have  entered  them  during  life ;  and  in  one  case  of  strangu- 
lated hernia,  in  which  death  had  arisen  from  peritonitis  after  relief  of  the 
obstruction,  the  lungs  contained  patches  of  gangrenous  pneumonia,  which 
had  a  yellow  colour  in  the  centre,  due,  probably,  to  fsecal  staining. 

The  above  symptoms  of  constipation,  pain,  and  vomiting  are  common  to 
both  acute  and  chronic  cases  of  obstruction  of  the  bowels.  The  other  sym- 
ptoms of  these  two  groups  of  cases  present  wide  differences ;  and  it  will  be 
convenient  to  deal  first  with  the  chronic. 

(2)  Chronic  obstruction — of  which  rectal  stricture  is  the  type — is  charac^ 
terised  by  the  slow  or  imperfect  development  of  the  symptoms  already 
mentioned,  and  by  some  in  addition. 

Constipation  is  sometimes  incomplete,  scanty  fsecal  evacuations  occur- 
ring from  time  to  time.  Indeed,  for  several  weeks  or  even  months  before 
obstruction  definitely  sets  in  the  patient  often  has  considerable  and  increas- 
ing difficulty  in  procuring  an  action  of  the  bowels  ;  or  he  may  have  repeated 
attacks  of  partial  obstruction  before  the  one  which  at  length  completely 
closes  the  intestine.  Even  when  the  constipation  is  absolute,  it  is  wonderful 
how  life  is  prolonged ;  thus  the  late  Mr  Cooper  Fqrster  recorded  an  in- 
stance in  which  there  was  not  any  action  of  the  bowels  for  eighty-eight 
days. 

Pain  is  a  variable  symptom  in  chronic  obstruction.  It  is  seldom  or 
never  absent,  but  often  comes  on  very  late  in  the  progress  of  the  case,  and 
when  earlier  present  it  is  not  constant  but  paroxysmal  and  colic-like. 

Vomiting  is  often  absent  in  cases  of  this  kind  for  some  days  or  even 
weeks  after  the  cessation  of  fsecal  evacuations.  Ultimately  it  comes  on, 
and  lasts  until  death  or  relief. 

Distension  of  the  abdomen  is  often  extreme :  this  depends  partly  on  the 
absence  of  vomiting,  but  chiefly  on  the  fact  that  chronic  obstruction  in  most 
cases  affects  the  large  intestine,  and  the  lower  rather  than  the  proximal  part 
of  this,  so  that  the  caecum  (and  often  more  or  less  of  the  colon),  as  well  as 
the  small  intestines,  is  full  of  retained  faeces  and  gas. 


'^^^  INTKSTJNAL  OBSTRUCTION 

Visible  peristalsis  is  almost  decisive  of  the  obstruction  being  chronic 
If  m  such  a  case  the  abdomen  be  examined  during  a  paroxysm  of  pa^ 
penstalt.c  movements  of  the  intestine  can  be  se^n  tLougrthe  paTe'tes 
irregular  e  evat.ons  arase  here  and  there,  and  are  succeeded  by  depressions' 
or  appear  to  travel  from  one  part  of  the  surface  to  another.    For  the  pro 
duction  of  this  symptom  it  seems  to  be  essential  that  the  coats  of  the 
bowel  should  have  undergone  hypertrophy ;  at  any  rate,  it  is  seldom  or 
never  observed  m  cases  of  recent  obstruction.    Peristaltic  movements 
are  more  often  seen  in  the  small  than  in  the  large  intestine,  but  they 
may  undoubtedly  occur  in  the  latter.    Even  during  the  intervals  between 
the  paroxysms  of  pain  the  position  of  the  different  parts  of  the  bowel  is 
often  distinctly  visible  through  the  abdominal  parietes ;  and  it  is  to  be 
particularly  noted  that  the  transverse  colon,  when  distended,  does  not 
continue  to  he  horizontally  across  the  upper  part  of  the  abdomen  but 
bends  downwards,  so  as  to  form  a  broad  loop,  lying  vertically  and  (with 
the  dilated  ascending  and  descending  colon)  filling  the  whole  front  of  the 
abdomen.    This  position  is,  indeed,  forced  on  it  by  its  distension,  which 
makes  it  too  long  to  occupy  its  normal  position.    The  coils  of  ileum, 
under  similar  circumstances,  are  generally  arranged  transversely;  and 
since  these  coils  are  often  quite  as  broad  as  the  transverse  colon  would 
be  under  normal  conditions,  the  uppermost  one,  lying  horizontally  just 
below  the  ribs,  has  often  been  mistaken  for  large  intestine.    On  the  other 
hand,  in  the  case  of  volvulus  of  the  sigmoid  flexure  referred  to  above 
(p.  428),  we  mistook  the  huge  parallel  and  vertical  limbs  of  the  C  for  the 
loop  of  the  transverse  colon  just  mentioned. 

The  general  symptoms  presented  by  a  patient  suffering  from  chronic 
obstruction  of  the  bowels  are  sometimes  exceedingly  slight,  if  the  treat- 
ment is  judiciously  managed.  His  pulse  may  be  natural;  there  may  be 
no  fever ;  he  may  sleep  well  at  night ;  the  tongue  may  be  clean,  and  food 
may  be  relished.    The  urine  also  is  passed  in  ordinary  amount. 

The  patient,  however,  is  always  on  the  brink  of  a  precipice.  At  any 
moment  acute  symptoms  may  supervene  which  may  destroy  life  in  a  single 
day.  This  may  depend  on  the  obstructing  external  force  tightening  its  grasp 
on  the  bowel  so  as  to  occlude  its  blood-vessels  as  well  as  its  canal;  but 
more  often  it  depends  upon  paralytic  distension  of  the  bowel  above  the 
obstruction,  leading  to  ftecal  enteritis  and  ulceration,  and  this  without 
symptoms ;  so  that  one  can  never  say  when  perforation  may  take  place. 

It  once  happened  to  me  to  send  up  from  my  out-patient  room  into  the  medical  ward 
a  woman  who  had  cancer  of  the  lower  part  of  the  sigmoid  flexure.  She  had  been  ill  for 
three  months.  I  went  up  to  see  her  later  in  the  afternoon,  and  she  appeared  to  be  perfecfclj- 
comfortable,  had  a  quiet  pulse,  and  presented  no  urgent  symptoms  whatever.  I  therefore 
thought  that  the  question  of  colotomy  might  be  safely  deferred  until  the  following  day. 
In  the  evening  the  nurse  was  turning  her  over  to  give  her  an  enema  when  she  suddenly 
expired.  About  a  pint  of  liquid  fasces  was  found  in  the  abdominal  cavity,  which  had 
escaped  from  an  opening  in  the  sigmoid  flexure.  There  were  also  several  large  sloughing 
patches  in  the  peritoneal  covering  of  the  cajcum,  as  well  as  its  mucous  lining.— C.  H.  F. 

It  Avould  be  difficult  to  fix  an  average  duration  for  cases  of  chronic 
obstruction ;  and  if  one  could  be  fixed,  it  would  be  of  no  practical  value. 

(3)  The  course  and  symptoms  of  acute  obstruction — of  which  strangu- 
lated hernia  is  the  type — must  now  be  considered.  They  differ  much  from 
those  of  the  chronic  forms  of  the  disease.  The  constipation  is  always 
absolute ;  any  faeces  that  may  be  brought  away  by  an  enema  come  from 
below  the  occluded  part  of  the  intestine.    Even  flatus  is  no  longer  passed. 
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Severe  pain  is  seldom  absent  from  the  first,  and  voiniting  is  early 
and  severe. 

The  abdomen  rapidly  becomes  distended,  but  seldom  so  much  as  in  cases 
of  stricture  of  the  colon.  It  does  not  fill  up  the  left  lumbar  or  both 
lumbar  regions,  nor  the  epigastrium,  but  rather  the  central  part  of  abdo- 
men, where  the  coils  of  small  intestine  lie.  Peristaltic  movements  are 
rarely,  if  ever,  to  be  seen,  but  the  form  of  the  intestinal  coils  may  sometimes 
be  visible. 

The  most  characteristic  feature  of  cases  of  acute  obstruction  is  the  early 
development  of  collapse.  The  face  becomes  sunken,  with  pinched  cheeks 
and  dark  circles  round  the  eyes ;  the  extremities  are  covered  with  a  cold 
sweat;  the  pulse  is  very  rapid  and  small,  the  voice  is  high-pitched  and 
feeble  or  whispering.  The  patient,  however,  often  retains  perfect  con- 
sciousness, and  is  able  to  lift  himself  up  in  bed  almost  until  the  last. 

So  close  may  be  the  resemblance  between  the  condition  of  a  man  suffer- 
ing from  acute  obstruction  and  that  which,  occurs  in  Asiatic  cholera,  that 
dm-ing  the  epidemic  of  1866  a  case  at  Guy's  Hospital  was  actually  supposed 
to  be  one  of  cholera  with  retention  of  the  rice-water  evacuations,  until  after 
death  the  disease  proved  to  be  strangulation  of  the  intestine. 

In  acute  obstruction  of  the  bowels  the  patient  passes  little  urine,  and 
the  secretion  may  be  altogether  suppressed.  The  late  Dr  G.  H.  Barlow, 
who  first  noticed  this  symptom,  supposed  that  it  depended  on  diminution 
of  the  area  for  absorption  of  fluid,  and  indicated  that  the  seat  of  disease 
was  high  up  in  the  jejimum.  Subsequently  Dr  Habershon  attributed 
oliguria  to  the  frequent  vomiting  which  occurs  when  the  upper  part  of 
the  gut  is  strangulated ;  and  Dr  Brinton  argued  that  th,e  mucous  mem- 
brane above  the  seat  of  obstruction  becomes  a  secretory  rather  than  an 
absorbing:  surface.  Both  these  writers  admitted  the  fact  that  when  the 
urine  is  suppressed,  the  disease  is  high  up  in  the  bowel ;  but,  as  stated  m 
the  chapter  on  cholera  (vol.  i,  p.  274),  there  is  reason  to  believe  that  this 
symptom  is  really  one  of  the  phenomena  of  collapse,  and  due  to  temporary 
anaemia  of  the  Iddneys.  When  collapse  is  present,  anuria  occurs  in  all 
forms  of  intestinal  obstruction,  whatever  their  seat,  including  strangulated 
hernia. 

Diagnosis. — The  general  diagnosis  of  obstruction,  like  its  course  and 
symptoms,  is  best  studied  under  the  heads  of  chronic  cases,  i.  e.  cases  which 
begin  gradually  and  laSt  long,  and  acute  cases — that  is,  cases  which  begin 
with  severe  symptoms  and  end  soon.  We  have  to  distinguish  the  former 
from  constipation  with  atony  of  the  colon,  and  the  latter  from  acute  peri- 
tonitis. In  both  cases  our  next  task  is  to  determine,  as  near  as  may  be, 
the  exact  seat  and  the  pathological  nature  of  the  obstruction. 

(1)  The  first  question  in  cases  of  chronic  obstruction  arises  from  its 
resemblance  to  impaction  of  the  large  bowel  with,  indurated  faeces ;  or  we 
may  say  that  remedial  obstruction  by  scybala  with  a  torpid  state  of  the 
colon  is  one  form  of  obstruction  by  impaction.  At  first  we  can  form 
no  positive  diagnosis,  and  must  be  guided  by  the  effect  of  treatment  and 
the  further  development  of  the  case.  In  all  cases  of  obstinate  constipation 
we  must  remember  the  possibility  of  the  cause  being  a  mechanical  one, 
which  cannot  be  overcome,  but  mfij  easily  be  aggravated,  by  provoking 
increased  peristalsis. 

Next,  the  chronic  obstruction  may  be  due  to  gradual  compression 
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of  the  gut  from  without,  by  an  abscess,  or  tumour,  a  pregnant  uterus,  or  an 
ovarum  cyst.  ^    o  ,  an 

Again,  there  are  two  forms  of  obstruction  affecting  the  coats  of  the 
mtestmes-contraction  and  stricture,-both  of  which  run  a  chronic  course 
We  have  seen  that  contractions  occur  chiefly  in  the  small,  and  strictures 
m  the  large  intestine ;  the  distinction  between  them  is  therefore  to  be 
based  mainly  upon  the  points  indicating  distension  of  the  ileum  or  of  the 

'  J?;  ''''^  ""^'^^y  i«  the  middle  line  and  the 

middle  and  lower  parts  of  the  abdomen;  in  the  latter,  in  the  sides  and 
epigastrium.      There  is  also  a  difference  in  the  shape  of  the  distended 
abdomen,  according  as  the  arch  of  the  colon  is  below  or  above  the  seat  of 
obstruction.    In  the  former  case  the  belly  is  rounded,  projecting  well  for- 
wards, but  ^vith  comparatively  little  fulness  of  the  lateral  and  lumbar  regions 
Jn  the  latter  and  more  frequent  case  it  is  more  broad,  and  if  the  hand 
be  placed  on  the  patient's  loins  as  he  lies  in  bed,  a  feeling  of  resistance  is 
experienced  Avhich  is  wanting  when  the  small  intestine  is  alone  distended 
Occasionally  a  tumour  can  be  discovered  on  palpation ;  and  this  or  the 
fact  that  the  pain  is  referred  definitely  to  one  particular  spot,  may  'su^rgest 
the  exact  seat  of  the  mischief.    Moreover,  all  the  signs  which  show^that 
disease  of  the  large  bowel  is  the  cause  of  intestinal  obstruction  really  indi- 
cate more  than  this,  and  point  to  the  conclusion  that  the  affected  spot  is 
situated  below  (to  the  left  of)  the  hepatic  flexure  of  the  colon.    So  far  as 
these  signs  are  concerned,  chronic  obstruction  of  the  caecum,  or  even  of  the 
ascending  colon,  is  undistinguishable  clinically  from  that  of  the  lower  part 
of  the  small  intestine  ;  for  the  transverse  colon  does  not  in  either  case  be- 
come distended.    We  have  seen,  however,  that  the  right  side  of  the  colon  is 
but  very  little  liable  to  disease  in  comparison  with  the  descending  colon, 
sigmoid  flexure,  and  rectum.  * 

With  a  view  to  treatment,  it  is  of  great  importance  to  make  out  whether 
the  seat  of  obstruction  is  below  the  splenic  flexure  of  the  transverse  colon 
or  above  it.    In  some  cases  one  may  perhaps  determine  this  by  placing 
each  hand  under  one  of  the  patient's  loins,  and  by  raising  them  so  as  to 
poise  the  two  sides  of  the  abdomen.    If  a  fulness  is  felt  in  the  right  loin 
which  is  wanting  in  the  left,  it  may  perhaps  be  inferred  that  the  ascending 
colon  is  distended.    Another  procedure  which  may  throw  light  upon  the 
question  at  issue  is  the  slow  injection  of  a  large  quantity  of  fluid  into  the 
rectum.    Brinton  believed  that  this  was  capable  of  yielding  trustworthy 
conclusions  as  to  the  seat  of  the  disease.    According  to  this  writer,  when  a 
pint  is  the  most  that  can  be  thrown  up,  the  obstruction  is  at  the  upper 
part  of  the  rectum ;  a  pint  and  a  half,  two  pints,  three  pints,  correspond 
respectively  with  different  segments  of  the  sigmoid  flexure.    The  descend- 
ing and  transverse  colon  can  be  made  to  receive  larger  but  more  irregular 
quantities.    In  one  case,  in  which  it  was  evident  that  a  stricture  occupied 
the  upper  part  of  the  ascending  colon,  nine  pints  of  fluid  were  always 
found  to  be  the  most  that  could  be  injected.    But  it  is  to  be  borne  in  mind 
that  a  stricture  may  be  pervious  to  fluid  injected  from  below,  although 
faecal  matter  may  be  unable  to  pass  through  it  from  above.    Thus,  in  one 
of  the  cases  recorded  in  the  '  Guy's  Hospital  Reports '  (ser.  3,  vol.  xiv),  in 
which  there  was  a  mass  of  disease  in  the  sigmoid  flexure,  just  above  the 
pelvis,  four  pints  of  Avarm  water  were  injected,  of  which  only  a  small  por- 
tion returned,  the  rest  having  doubtless  passed  upwards  through  the 
affected  part  of  the  bowel. 
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It  is  well  known  that  often  in  cases  of  cancer  of  tke  lower  part  of  the 
rectum  the  faeces  are  narrow;  but  this  sign  is  far  from  constant,  and 
the  form  of  the  faeces  depends  much  more  upon  the  anal  orifice  than  on 
anything  else.  In  any  case  narrow  motions  cannot  possibly  be  produced  by 
stricture  above  the  rectum,  for  they  would  be  moulded  into  shape  lower 
down,  and  the  exploring  finger  would  reach  nearly  as  high  as  this. 

Digital  examination  of  the  rectum  must  never  be  omitted  in  any  case  of 
chi'onic  (nor  indeed  of  acute)  obstruction.* 

If  plenty  of  faeces  are  found  in  the  rectum,  they  should  be  removed  by 
an  enema,  and  the  case  is  settled.  But  small  particles  of  fsecal  matter 
give  only  a  delusive  hope  that  the  obstruction  is  overcome.  When  the 
rectum  is  "  ballooned,"  i.  e.  spacious  and  empty,  Mr.  Bryant  believes  that 
it  is  a  good  sign  of  stricture  not  far  above  the  anus.  Probably  it  depends 
on  a  stricture  allowing  gas  to  pass,  but  not  faeces.  More  often  we  find  the 
rectum  flattened  back  against  the  sacrum  by  the  distended  coils  of  intestine 
above.  Now  and  then  a  stricture  or  invagination  may  be  felt,  or  the 
finger  may  discover  a  gall-stone  or  a  cancerous  mesenteric  gland. 

Introducing  a  long  tube  into  the  rectum  appears  to  be  useless  for  pur- 
poses of  diagnosis;  it  may  catch  against  a  fold  of  mucous  membrane,  or 
against  the  seat  of  obstruction,  and  in  either  case  may  bend  upon  itself  so 
as  to  appear  to  pass  up  much  higher  than  it  really  does. 

Inflation  of  the  rectum  and  colon  by  air,  and  particularly  hydrogen  gas, 
has  lately  been  much  used  in  America  as  a  means  of  diagnosing  the  seat  of 
an  obstruction,  and  apparently  with  good  effect.  The  plan  is  in  principle 
like  that  of  distending  the  stomach  referred  to  above  (p.  328). 

Beside  the  determination  of  the  seat  of  obstruction,  the  pathological 
character  of  the  disease  is  also  a  question  for  diagnosis,  and  one  which  it 
would  in  some  cases  be  extremely  important  to  settle,  if  only  this  were 
possible.  We  have  seen  that  both  strictures  and  "  contractions  "  may  be 
either  simple  or  cancerous,  and  sometimes  the  discovery  of  a  definite 
tumour  shows  that  the  latter  is  the  case  in  a  particular  instance.  But  it  is 
doubtful  whether  there  is  any  other  way  of  proving  it.  Cancer  affecting 
the  bowel  is  by  no  means  confined  to  persons  of  advanced  age.  Among 
nineteen  cases  collected  for  the  paper  above  quoted  in  the  '  Guy's  Hospital 
Reports,'  six  occurred  in  patients  less  than  thirty-five  years  old.  Moreover 
malignant  disease  may  be  present  in  a  person  who  looks  well  and  has  a  florid 
countenance.  On  the  other  hand,  if  the  patient's  health  is  broken  down, 
his  "  malignant "  look  may  be  the  result  of  pain  and  sickness. 

A  history  of  tuberculous  disease,  or  of  long-standing  abdominal  sym- 
ptoms, in  a  patient  under  thirty,  is  in  favour  of  contraction ;  one  of  gradu- 
ally but  recently  increasing  constipation  in  a  patient  over  forty  is  strongly 
in  favour  of  cancerous  stricture.  ^ 

(2)  Mixed  cases. — It  must  not  be  forgotten  that  some  forms  of  intestinal 
obstruction  have  an  acute  early  period,  which  is  followed  by  subsidence  of 
the  severe  symptoms.  This  is  sometimes  the  case  with  Invagination;  and 
may  even  be  observed  with  bands  or  hernia  if  the  patient  is  not  fed,  and  is 
kept  well  under  opium. 

*  It  mny  even  be  well  when  the  finger  fails  to  reach  the  diseased  spot,  cautiously  to 
pass  the  whole  hand  into  the  bowel,  the  patient  beino.  under  the  influence  of  chloroform 
1  his  procedure  was  advocated  by  I'rof.  Simon,  of  Heidelberp,  and  in  England  by  the  late 
-vir  Maunder.    It  needs  a  small  hand  and  much  care  and  patience,  but  is  sometimes  an  aid 
to  Uiagnosis  in  this  and  other  diseases  of  the  abdomen. 
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Cases  of  stricture  and  of  contraction  often  bei:inwith  slight  disturbance, 
pain,  constipation,  and  loss  of  appetite,  which  last  for  weeks  or  recur  ai 
intervals  for  a  longer  period ;  and  then,  when  the  calibre  of  the  bowel  has 
been  gradually  narrowed  by  chronic  local  peritonitis  and  adhesions,  it  is 
suddenly  occluded,  perhaps  by  grape-skins  or  orange-pulp;  or  an  annular 
stricture  of  the  colon  is  suddenly  blocked  by  a  hard  pellet  of  faeces;  and 
thus  acute  symptoms  really  depend  on  a  chronic  obstruction. 

Moreover  all  cases  of  obstruction,  if  unrelieved,  go  on,  sooner  or  later,  t-j 
the  same  condition  of  peritonitis,  collapse,  and  death  from  perforation  or 
septic  infection.  All  roads  converge  as  they  approach  their  goal.  We 
saw  it  was  true  for  organic  disease  of  the  brain,  the  spinal  cord,  and  the 
heart,  and  it  is  no  less  true  for  ileus,  that  exact  diagnosis  is  only  possible 
in  the  earlier  stages. 

(3)  Actite  cases. — As  with  the  chronic  forms  of  obstruction,  we  must  first 
ask  if  there  is  any  other  condition  which  simulates  ileus. 

Strangulated  hernia  is  the  same  pathological  condition,  whether  it  occur 
within  or  without  the  abdominal  cavity.  The  only  question  is  whether 
symptoms  of  acute  obstruction  can  be  explained  by  finding  a  hernial  tumour 
within  reach.    The  same  remark  applies  to  incarcerated  hernia. 

There  is  no  doubt  that  peritonitis  is  often  undistinguishable  from  acute 
intestinal  obstruction.  The  main  symptoms — jDain  and  tenderness,  obstinate 
constipation,  and  tympanitic  distension  of  the  abdomen,  together  with  more 
or  less  close  approach  to  collapse — are  common  to  both  diseases.  Moreover 
acute  obstruction  naturally  ends  in  general  peritonitis,  and  acute  peritonitis 
produces  obstruction  by  paralysing  the  intestinal  peristalsis. 

In  fact,  it  must  be  admitted  that  there  is  no  single  constant  and  trust- 
worthy diagnostic  mark  between  the  two  conditions.  If  seen  from  the  first 
there  need  rarely  be  much  hesitation ;  but  when  peritonitis  is  fully  developed 
we  can  only  form  a  judgment  £ls  to  whether  it  is  primary  or  secondary  to 
obstruction  by  weighing  probabilities  derived  from  the  age,  sex,  and  previous^ 
medical  history  of  the  patient,  and  from  the  onset  and  coui'se  of  the  present 
attack. 

The  inflammatory  disease  of  the  ctecal  appendix,  which  we  have  above 
described  as  Typhlitis  (p.  402),  may  often  simulate  obstruction,  and  so  also 
may  abdominal  tuberculosis.  The  only  safeguard  is  to  bear  both  possi- 
bilities in  mind  in  every  case  of  supposed  peritonitis  from  obstruction. 

Another  disease  which  might  be  mistaken  for  acute  intestinal  obstruc- 
tion is  the  sudden  impaction  of  a  gall-stone  for  the  first  time,  so  that  there 
would  be  no  history  of  a  previous  attack.  The  pain  and  vomiting  so 
caused  are  often  accompanied  by  constipation,  and  it  may  be  several  hom-s 
before  icterus  comes  on  and  resolves  the  doubt. 

Supposing  we  have  satisfied  ourselves  as  to  the  presence  of  acute  me- 
chanical obstruction,  we  have  next  to  ask  how  far  we  can  discriminate 
between  the  various  conditions  to  which  it  may  be  due. 

In  the  first  place,  it  must  be  remembered  that  there  is  no  foi'm  of 
obstruction  which  may  not  present  itself  with  acute  symptoms.  Even  in 
cases  of  stricture  of  the  large  intestine,  constipation  sometimes  sets  in 
suddenly,  and  quickly  leads  to  vomiting  and  collapse.  The  explanation 
appears  to  be  that,  iji  such  cases,  the  bowel  is  occluded,  not  directly  by  the 
disease  of  its  walls,  but  indirectly  by  oedema,  by  muscular  spasm,  or  by  the 
bending  over  of  the  portion  of  intestine  above,. when  it  has  gradually  be- 
come overloaded  ^\dth  its  contents.    The  proof  is  that,  as  in  Hilton's  case 
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mentioned  below  (p.  439),  when  colotomy  is  performed,  faeces  soon  begin 
ao-ain  to  pass  by  the  natural  passage.  At  the  autopsy,  too,  one  can  often 
pass  the  finger  through  a  stricture  which  had  caused  obstinate  constipation 
durino-  life.°  We  must  therefore  remember  that  acute  obstruction  is  the 
most  frequent  termination  of  chronic  obstruction. 

No  doubt,  when  acute  symptoms  are  present  in  a  case  of  stricture  or 
contraction,  they  have  been  preceded  by  slighter  ones  for  some  days  or  even 
weeks.  But  in  hospital  practice  it  may  be  impossible  to  elicit  this  fact 
when  the  patient  is  admitted  at  an  advanced  stage  of  the  disease.  Thus 
there  may  be  scarcely  anything  to  distinguish  the  case  from  one  of  primary 
acute  obstruction.  The  point  of  most  importance,  indicating  the  latter 
diagnosis,  is  the  absolute  suddenness  of  the  symptoms,  the  patient  having 
been  well  until  the  moment  when  he  was  attacked. 

With  respect  to  the  seat  of  acute  obstruction,  it  is  in  the  majority  of 
cases  the  small  rather  than  the  large  intestine,  and  the  lower  rather  than 
the  higher  part  of  the  small  intestine.  Hence  the  utmost  attention  should 
be  directed,  both  in  exploration  under  chloroform  and  after  laparotomy, 
to  the  right  iliac  region. 

When  the  obstruction  is  high  up,  as  in  cases  of  post-peritoneal  hernia 
or  impaction  of  a  gall-stone  in  the  jejunum,  vomiting  is  early  and  severe, 
and  the  epigastric  region  is  flattened  or  depressed.  When  it  is  near  the 
end  of  the  ileum,  the  hypogastric  and  umbilical  regions  are  swollen,  and 
the  flanks  are  flat  or  hollow. 

We  have  seen  that  diminution  in  the  amount  of  urine  passed  probably 
arises  from  excessive  vomiting  or  collapse  rather  than  from  diminution  of 
the  area  of  absorption ;  and  therefore  it  is  no  trustworthy  indication  of  the 
seat  of  obstruction  being  high  up.  In  early  cases,  which  are  free  from 
peritonitis,  if  considerable  increase  of  indican  in  the  urine  is  ascertained,  it 
is  probable,  according  to  Jaffe,  that  the  obstruction  is  in  the  small  rather 
than  the  large  intestine ;  the  explanation  being  that  the  indol  formed  in 
pancreatic  digestion  is  reabsorbed  and  secreted  as  indican  when  the  contents 
of  the  intestine  are  not  rapidly  passed  on.  The  writer  has,  however, 
noticed  increase  of  indican  in  the  urine  in  cases  of  cancer  of  the  colon  and 
in  obstinate  constipation  without  obstruction,  so  that  its  excess  can  be 
regarded  as  only  an  evidence  of  checked  peristalsis. 

The  pathological  conditions,  which  may  be  regarded  as  the  causes  of 
primary  acute  obstruction  of  the  bowels,  fall  under  four  principal  heads  : 

1.  Internal  strangulation,  affecting  most  often  the  ileum. 

2.  Volvulus,  affecting  the  ileum,  caecum,  or  sigmoid  flexure. 

3.  Impaction  of  a  gall-stone,  affecting  the  small  intestine  only. 

4.  Intussusception,  affecting  the  ileum,  and  most  often  its  lower  end. 
Unfortunately  little  can  be  said  as  regards  diagnosis  between  these 

several  affections. 

We  may,  however,  remember  that  obstruction  by  a  band  connected  with 
a  diverticulum  scarcely  ever  occurs  except  in  males,  and  chiefly  in  patients 
under  twenty  years  of  age. 

In  the  case  of  volvulus,  previous  constipation  is  the  rule ;  and  there  is 
not  the  delay  in  the  occurrence  of  sickness,  which  occurs  in  the  other 
forms  of  obstruction  of  the  large  intestine — on  the  contrary,  all  the  sym- 
ptoms develop  themselves  with  remarkable-  rapidity  ;  the  abdomen  becomes 
quickly  distended  to  the  utmost,  and  death,  may  occur  within  three  or  four 
days.    Volvulus  is  rare  in  women  and  in  children. 
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as  ^«  ^^^"^'^on  in  adult  women 

^0^'^::^':^:^'''^''-'  ^^^^  -   ^^-^^  -^e^^s 

at  nlf  bvihe  W  ff'^rT'  '^l^"^"^^  ^"'"^'^"^  *°  distinguished,  if 
at  all,  by  the  fact  that  it  occurs  chiefly  in  elderly  women.    In  one  case  of 

acute  obstruction,  which  proved  to  be  due  to  this  cause,  the  writer  felt  the 

cal  ulus  per  rectum  as  a  smooth  round  tumour,  very  moveable  and  onlv 

just  touched  by  the.  finger.    It  was,  of  course,  felt  thLgh  two  thfrknessel 

We  can  in  most  cases  recognise  invagination  by  the  hsemorrhace  and  the 

~hed  bVlT^'^r'^^  'TT'  ^^^^^^  abdom^fnart!!!: 
or  reached  by  the  rectum.    Without  these  symptoms  we  should  probably 

ul  rlght     "  "  '^'"^^      ^  --Id  perhaps  lead 


Prognosis.~T},e  prognosis  of  obstruction  of  the  bowels  is  always  grave 
even  with  successful  diagnosis  and  judicious  treatment.    The  natural  pro^ 
cesses  of  cure,  by  sloughing  off  an  invagination,  or  by  a  constricting  band 
trusn^them''  dangerous  that  we  cannot 

The  duration  of  chronic  obstruction  may  be  measured  by  weeks.  That 
of  acute  obstruction  is  subject  to  considerable  variations.  Death  has  been 
recorded  as  occurring  within  thirty-three  hours;  but  such  cases  are  verv 
rare,  life  being  almost  always  prolonged  for  three  or  four  days,  and  gene- 
rally_  beyond  the  first  week.  A  case  of  obscure  abdominal  disease  which 
terminates  fatally  within  two  days  is  much  more  likely  to  be  perforation 
ot  the  stomach  or  intestine  than  obstruction  of  the  bowels, 
treatment        ^^^^  prognosis  in  this  terrible  disease  depends  entirely  upon 

Treatment.~{l)  In  cases  of  civronic  obstruction  the  patient  has  oft«n  been 
taking  powerful  purgatives  for  a  considerable  time  before  he  seeks  medical 
advice  All  such  drugs  should  be  at  once  omitted,  and  enemata  only 
used,  for  they  are  frequently  of  great  service.  In  almost  every  instance 
there  is  at  first  a  possibility  that  the  disease  may  be  merely  an  impaction 
of  the  contents  of  the  intestine;  and  even  when  organic  disease  of  the 
coats  of  the  bowel  is  present,  the  systematic  administration  of  enemata  not 
infrequently  removes  the  symptoms  for  a  time.  The  constipation  is,  in- 
deed, almost  certain  to  return  after  a  shorter  or  longer  interval;  and  even 
if  It  should  once  more  yield  to  similar  treatment,  the  period  at  length 
arrives^  when  the  bowels  remain  occluded  in  spite  of  all  that  can  be  done. 
Purgative  medicine  must  never  be  prescribed  when  peristaltic  movements 
can  be  felt  or  seen,  when  the  abdomen  is  becoming  rapidly  distended,  or 
when  grave  symptoms  appear.  But  small  doses  of  olive  oil  are  admissible 
■MThen  ordinary  aperient  drugs  ought  not  to  be  given.  (I^.  01.  Oliva?  5j, 
Liq.  Potassse  y\\\Y,  Aq.  Menth.  Pip.  ad  5].) 

The  next  question  is  that  of  diagnosis  and  the  operation  of  colotomy. 
If  this  appears  contra-indicated,  we  can  only  fall  back  upon  opium,  and 
must  not  give  it  sparingly;  from  half  a  grain  to  a  grain  may  be  given 
every  four  hours,  or  its  equivalent  in  laudanum,  or  subcutaneous  injection 
of  morphia  may  be  preferred. 

If  the  patient  should  suffer  greatly  from  flatulence,  we  may  venture 
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perhaps  to  puncture  the  intestine  with  a  fine  trocar.  The  late  Mr  Stocker 
long  ago  used  to  perform  this  operation,  which  is,  indeed,  only  the  appli- 
cation °to  human  patients  of  a  common  and  apparently  harmless  operation 
in  the  case  of  cattle  with,  a  distended  paunch.  The  introduction  of  a  sharp 
instrument  into  the  bowel  appears  to  act  as  a  powerful  stimulus,  for  faecal 
evacuations  have  often  been  passed  soon  afterwards.  That  this  is  not  only 
due  to  the  escape  of  the  gas  is  evident  from  a  remarkable  case  of  the 
\\Titer's  in  which  puncturing  the  abdomen  in  five  places  with  a  grooved 
needle,  although  neither  fluid  nor  gas  was  withdrawn,  led  to  complete 
subsidence  of  all  the  symptoms  of  intestinal  obstruction,  and  to  the  pro- 
longation of  the  patient's  life  for  several  months.  In  chronic  cases  there 
is  little  fear  of  the  escape  of  the  contents  of  the  bowel  into  the  peritoneal 
cavity,  for  the  mucous  membrane  protrudes  into  the  minute  aperture  so  as 
to  close  it.  Although,  however,  puncture  is  safer  than  might  be  supposed, 
it  cannot  be  said  to  be  more  than  a  doubtful  procediire. 

As  soon  as  it  is  evident  that  a  case  of  chronic  obstruction  will  not  yield 
to  medical  treatment,  the  question  arises  whether  the  bowel  should  be 
opened  at  some  point  above  the  obstruction,  so  as  to  establish  a  feecal 
fistula.  If  we  can  clearly  make  out  that  the  seat  of  disease  is  below  the 
descending  colon,  the  left  loin  and  the  splenic  flexure  should  be  selected  for 
the  operation.  On  the  other  hand,  if  there  be  a  doubt  whether  the  obstacle 
lies  below  the  descending  colon,  but  none  that  it  lies  below  the  ascending 
colon,  the  hepatic  flexure  must  of  course  be  opened.  In  either  case  the 
operation  of  colotomy  is,  as  a  rule,  successful ;  the  peritoneum  need  not  be 
wounded,  and  the  patient's  life  is  often  prolonged  for  months  or  even  for 
two  or  three  years.  This  operation  should  not  be  delayed  after  the  adminis- 
tration of  purgatives  and  enemata  has  been  discontinued. 

As  a  remarkable  instiince  of  colotomy  may  be  mentioned  a  case  of  Hilton's  recorded  in 
the  'Guy's  Hospital  Reports,'  1868,  p.  219.  There  had  been  absolute  constipation  for 
twenty-eight  days,  but  four  days  after  the  operation  fajces  began  to  pass  through  the 
rectum,  and  in  a  short  time  the  wound  in  the  loin  closed.  The  symptoms,  however,  after- 
wards returned,  aud  it  was  necessary  to  reopen  the  colon.  After  this  a  dilator  was  intro- 
duced twice  a  day  with  the  object  of  keeping  open  the  fistulous  passage;  but  in  spite  ol 
this,  it  again  became  occluded.  The  patient,  however,  who  was  himself  a  medical  man, 
began  to  regain  his  strength,  and  resumed  his  professional  duties,  being  able  to  visit  thirtj 
patients  in  the  day  without  too  great  fatigue.  Ultimately  he  died  of  abscess  in  the  lefi 
iliac  fossa,  which  communicated  with  the  interior  of  the  hip-joint.  The  cause  of  the 
obstruction  appeared,  ^o*!!  mortem,  to  be  a  simple  puckering  of  the  coats  of  the  sigmoid 
flexure  at  one  spot. 

In  August,  1885,  the  writer  saw  an  elderly  lady  with  obstruction  of  the  bowels  and 
enormous  tympanites,  on  whom  an  eminent  surgeon  had  refused  to  operate.  There  was 
evidence  of :  the  seat  of  obstruction  being  above  the  rectum  and  below  the  siDlenic  flexure  oi 
the  colon;  it  was  probably  an  annular  stricture.  There  being  no  evidence  of  disease  else- 
where, left  lumbar  colotomy  was  advised  and  submitted  to.  The  patient  has  been  frequently 
seen  since,  and  is  now  (November,  1890)  still  living  and  able  to  go  about.  I  believe  she 
has  since  died. 

The  following  case  illustrates  the  uncertainty  of  even  what  seems  to  be  a  tolerably 
certain  diagnosis:— A  patient  under  the  writer's  care  in  Philip  Ward  (1889)  had  every 
symptom  of  stricture  of  the  sigmoid  flexure.  Colotomy  was  advised,  but  refused  until, 
after  several  days'  obstruction,  he  seemed  at  the  point  of  death.  He  then  consented  to  the 
operation,  which  was  performed  by  Mr  Golding-Bird  with  complete  success.  The  patient 
recovered  his  strength  and  returned  to  his  work.  Several  months  afterwards  he  again  came 
into  the  hospital  with  chronic  Bright's  disease,  the  bowels  acting  regularly,  sometimes 
through  the  rectum,  more  often  through  the  splenic  flexure  of  the  colon.  He  died  of 
urajmia,  and  post  mortem  there  was  not  a  trace  of  stricture,  cicatrix,  adhesions,  twist,  oi' 
contraction  in  the  whole. length  of  the  intestine. 

Mr  Bryant  brought  before  the  International  Medical  Congress  of  Cppen- 
hagen,  in  1884,  a  remarkable  series  of  82  cases  of  colotomy  performed  by 
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himself.  Of  these,  60  were  for  cancerous  and  19  for  non-cancerous  stricture 
2  for  external  obstruction,  and  1  for  volvulus  of  the  sigmoid  flexure  As 
the  result,  26  of  the  patients  operated  on  died  within  a  month  :  but  for  the 
rest  the  operation  gave  marked  relief,  and  prolonged  life-in  16  patients  for 
between  one  and  six  months,  in  8  between  six  and  twelve  months,  in  12  from 
one  to  five  years,  and  in  5  for  longer  periods.  The  remaining  8  were  Guy's 
Hospital  patients,  who  left  the  wards  convalescent  some  weeks  after  the 
qoeration,  but  were  not  traced  subsequently.  At  the  same  meeting  Mr 
Henry  Morris  contributed  23  cases,  of  whom  U  recovered  from  the  opera- 
tion, and  Professor  Studsga^ird  20,  of  whom  17  survived  for  periods  varyin- 
from  a  month  to  several  years.  ° 

Whether  lumbar  or  inguinal  colotomy  is  the  preferable  operation  has  still 
to  be  settled  by  the  results  of  more  extended  experience.  Having  seen  excel- 
lent results  from  the  lumbar  operation,  and  some  unfortunate  cases  of  inguinal 
colotomy,  the  present  writer  feels  more  confidence  in  the  former.  But  in 
some  very  uncertain  cases  (always  the  least  satisfactory  in  results)  the 
mgumal  operation  is  almost  compulsory,  and  in  this,  as  in  other  cases,  we 
must  remember  that  whatever  special  method  of  operation  a  skilful  sur^^eon 
adopts  is  sure  in  his  practised  hands  to  be  followed  by  better  results  than 
another  to  which  he  is  less  accustomed.* 

When  chronic  obstruction  by  stricture  or  contraction  affects  the  small 
intestine,  or  even  the  caecum  or  ascending  colon,  the  onlv  feasible  operation, 
short  of  laparotomy,  is  to  open  any  distended  coil  that  presents  itself  in  the 
grom,  as  advised  by  Nelaton.  This  procedure  has  occasionally  succeeded, 
but  IS  seldom  justifiable.  Its  only  merit  is  its  rapidity,  and  the  immediate 
relief  afforded. 

When  a  surgeon  prefers  an  inguinal  to  a  lumbar  colotomy,  he  is  some- 
times tempted  to  "  complete  the  operation  "  by  removing  the  tumour.  But 
this  appears  to  be  a  mistake.  It  prolongs  the  operation  and  the  condition 
of  anaesthesia,  and  therefore  adds  to  the  danger.  If  the  distension  above 
the  stricture  is  relieved,  and  the  patient  got  to  bed  again  as  quickly  as 
possible  under  the  influence  of  opium  and  brandy  or  strychnine,  a  good 
result  is  far  more  probable  ;  and  a  Aveek  or  a  fortnight  later  the  tumour 
may  be  removed  with  good  hope  of  success. 

(2)  In  the  treatment  of  acute  obstruction,  the  first  point  to  be  considered 
is  whether  one  should  recommend  the  operation  of  opening  the  abdomen 
(laparotomy),  and  searching  for  the  band  or  other  constricting  agent,  with 
the  object  of  mechanically  releasing  the  bowel.  The  analogy  of  herniotomy 
IS  all  in  favour  of  such  a  course,  if  only  one  can  be  sure  of  the  nature  of 
the  disease;  and  every  pathologist  has  met  with  cases  in  which,  as  soon 
as  the  body  was  opened  after  death,  a  band  was  seen  that  could  have  been 
divided  without  diflSculty.  Moreover,  in  many  cases  this  operation  has 
undoubtedly  saved  the  patient's  life. 

By  carefully  selecting  for  abdominal  section  cases  which  presented  in 
the  most  typical  form  the  symptoms  of  acute  obstruction,  one  could  probably 
make  it  a  matter  almost  of  certainty  that  the  operation  should  not  be  under- 
taken in  a  case  of  stricture  or  even  of  contraction.    Volvuli  and  the  different 


*  The  reader  interested  iu  the  history  of  the  suhjecfc  will  find  the  cnse  for  lumhar 
colotomy  set  forth  by  Mr  Bryant  in  his  Brndsliaw  Lecture  before  the  College  of  Surgeons, 
and  that  for  the  inguinal  operation  iu  Mr  Harrison  Cripps's  work  on  '  Diseases  of  the 
Rectum  and  Anus.'  See  also  the  debate  at  the  meeting  of  the  British  Medical  Associa- 
tion at  Birmingham,  reported  in  the  'Brit.  Med.  Journ.'for  October  11th,  1890. 
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vai-ieties  of  internal  strangulation  would  all  be  fair  objects  for  operation, 
although  no  doubt  some  of  them  would  be  far  more  favourable  than  others. 

One  of  the  most  striking  operations  on  record  was  performed  on  a  case  of  volvulus  by 
Dr  SeSu  of  Milwaukee,  U.S.A  ,  in  October,  1889.    The  patient  was  an  elderly  man  who 

had  suffeiedli-om  inte  tinal  obstruction  for  a  week.  The  sigmoid  flexure  was  foun. 
wisted  rou  d  its  mesentery  and  distended  with  liquid  faeces.    It  was  untwisted,  opened 

and  empt^d  sewn  up  again,  and  its  mesentery  "taken  up"  by  a  few  stitches,  so  as  to 
i    f^'^ii  ntul  m-event  future  volvuli.    The  wound  was  closed  antisej.tically  and  the 

S  ?-ae  '  g'     "-  comrC  Philadelphia  Medical  News,'  Kov.  30th  1889).  Another 

eqS  i-emarkable  case  of  sue' essful  abdominal  section  i^r  the  same  condition  (volvulus  ot 
the  sigmoid  Hexure)  had  previously  been  published  by  Dr  H.  E.  Clark,  of  Glasgow,  in  the 

'  Lancet'  for  Oct.  20th,  1883  (vol.  ii.  p.  678). 

Another  question  is,  whether  cases  of  obstruction  are  sure,  if  left  to 
themselves,  to  terminate  fatally.    Dr  Fagge  once  searched  the  records  of 

^  postmortem  examinations  at  Guy's  Hospital  very  carefully  to  find  any  case 
of  internal  strangulation  of  the  intestine  in  which  recovery  had  taken  place, 
and  the  patient  had  subsequently  died  of  some  other  disease.  The  only 
instance  discovered  was  that  of  a  man  admitted  with  constipation  and  ster- 
coraceous  vomiting  under  the  care  of  Dr  Addison,  who  recovered  and  after- 
wards died  of  phthisis.  But  in  that  case,  although  there  were  two  loose 
bridles,  either  of  which  might  have  strangulated  the  bowel,  there  was  also 
adhesion  of  a  coil  of  small  intestine,  and  the  appendix  cgeci  Avas  firmly 
bound  down.  Anatomically,  therefore,  the  case  probably  belonged  to  the 
class  of  "  contractions  "  rather  than  to  that  of  internal  strangulation,  and 
no  operation  could  have  relieved  it.  When  there  is  mechanical  constriction 
of  a  part  of  the  bowel,  it  is  conceivable  for  the  intestine  to  be  disengaged 
by  the  peristaltic  movements  of  the  portion  above,  or  for  the  constricting 
band,  which  is  often  very  thin,  to  give  way.  When  the  cause  of  strangu- 
lation is  a  band  attached  to  a  diverticulum  of  the  ileum,  this  is  often  found 
softened  at  the  time  of  the  patient's  death ;  but  unfortunately  it  is  apt  to 
give  way  just  where  it  joins  the  bowel,  so  that  the  result  would  be  a  fatal 
extravasation  of  faeces. 

The  writer  once  saw  a  band  so  soft  that  it  broke  as  soon  as  touched, 
and  the  constricted  gut  was  not  damaged  beyond  the  likelihood  of  re- 
covery; but  in  this  case  the  peritonitis  which  was  present  would  probably 
have  proved  fatal. 

No  doubt  recovery  sometimes  takes  place  in  cases  which  have  presented 
symptoms  of  internal  strangulation.  (See  on  this  point  Mr  Bryant's 
lecture,  '  Brit.  Med.  Journ.,'  1884,  vol.  ii,  p.  1128.)  But  the  diagnosis  may 
have  been  wrong. 

A  student  under  ray  care  in  1874  was  seized  with  abdominal  pain  one  Sunday  morning, 
and  soon  afterwards  had  slight  vomiting.  There  was  absolute  constipation,  although  he 
took  several  doses  of  purgatives.  On  Tuesday  his  abdomen  became  distended,  the  coils  of 
intestine  being  visible  through  the  parietes.  On  Wednesday,  when  seen  for  the  first  time, 
his  face  was  shrunken  and  his  extremities  were  cold.  The  sickness  was  severe ;  and  on 
Thursday  afternoon  he  ejected  a  large  quantity  of  brownish  liquid,  which  evidently  came 
in  part  from  the  intestine,  though  it  did  not  actually  possess  a  fa3cal  odour.  That  night, 
however,  he  passed  an  offensive  stool  containing  numerous  scybala ;  his  urine  at  once  became 
copious,  and  all  his  threatening  symptoms  quickly  passed  off.  As  he  got  better,  one  could 
feel  iin  indurated  mass  in  the  region  of  the  cajcuin,  and  he  had  a  relapse  of  short  duration, 
in  which  there  was  an  increase  of  tenderness  in  this  part  of  the  abdomen.  There  is  little 
doubt  that  the  case  was  one  of  typhlitis,  and  not  of  mechanical  obstruction. — C.  H.  P. 

A  course  which  may  be  regarded  as  intermediate  between  opening  the 
abdomen  and  trusting  entirely  to  the  efforts  of  nature  is  what  Mr  Hutchinson 
has  termed  abdominal  taxis,  i.  e.  inverting  and  shaking  the  patient,  inject- 
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con.tngi;;™e  to  dSnnfr  wlt'l^s^r;  ^^t'       ^aken,  on 

bed;  but  when  I  was  sent  f^l  1^  '        '  "  «^domen.    His  family  doctor  got  him  to 

fluttering  pulse  anr^LsefauLucJlTtlVp,'  'rT'VJT'i^'"'  ^^'^  P«le.  with  weak 
he  passed  a  very  bad  S  a.     nfvt  '7    "  ^"  S'-'-^i^  "Pi"'" 

but  no  tympauftes  or  pv  ex  a  "'\?^'"  ^J?*^'"'  ^^'^h  vomiting, 

attack.    On  the  third  d^v  he  ^-    ""fV'-        1^^'°'^  P^^^^^^  ^in'^e  first 

liquid  diet.    Urine  stin  v  and  ?  bemg  still  under  opium  and  taking  scantv 

the  fourth  d«v  an  enemi  ""^ed.    No  s.gn  of  biliary  or  renal  calculus.  On 

and  severe  pa  ^  and  thrin.,  J  ^TF^  ^'  ^^'"^  ^enewe.l 

morning  tCih  rLll  do  -  '^^^"'"^^  constipation.    The  next 

no  8ig/  of  reHef     I  ttn.S  ,  k,  'l^'-P'  ''^       "°  ^^"er,  .nd  there  was 

emine^nt  surgeon  was  thr?all.  -.^''t'^^^^^  ^"^arcerated  small  intestine.  An 

which  thP  wipnf  ^         •  ^  '^o"^'^       wish  to  open  the  abdomen,  for 

ry     e  effect  of  enpm^  "^"^^^  '"^^^      ^^''^^d  to  give  chloroform  am 

but  no  fSces  InvLTbtn"'  .r>^\'^-  «ame  evening  therefore,  a  little  flatus 

and,  after  maniS  ^  IT  ^"'"'"^  ^^y-  the  patient  was  put  under  anaesthesia. 
;nf   m!    ^     P  ,  .  "°         abdomen,  warm  water  from  a  heieht  of  seven  feet  was  RPnf 

"et  mV::S^?borb"  ^"^^^^  ^''^^^       ^^-"'^-^    ThTretft^  sX^ 

rI;!-J^    -M^^        borborygmi,  a  strong  faecal  odour,  and  the  passage  of  a  lar^e  motion 

3  1"  V^'  "'J'^*^'^-    '^'^"^        ^^"'^  ^fter  f;ilowed  b/another  passSofXces 

and  he  made  a  good  recovery  from  this  time.  He  continued  Jell  for  seve'Xears  and 
died,  without  any  return  of  obstruction,  of  chronic  Bright's  disease  at  thrage  ofSy-s" 

Sir  Thomas  Watson  relates  the  case  of  a  lady  who  observed  that  the 
hands  ot  two  other  medical  men  who  were  seeing  her  with  him  in  consulta- 
tion were  heavy  as  they  manipulated  her  abdomen;  she  fancied  that  their 
pressure  had  displaced  something  within,  and  almost  directly  afterwards 
8he_  passed  a  liqmd  motion.  The  procedure  of  kneading  the  abdominal 
parietes  was  adopted  in  a  case  which  Dr  Fagge  had  seen  in  consultation 
a  few  days  before,  and  within  a  very  short  time  the  bowels  acted. 

Striking  as  such  cases  appear,  it  is  quite  possible  that  even  in  recent 
cases  manipulation  in  the  dark  may  do  more  harm  than  good.  The  same 
remark  applies  to  faradisation  of  the  abdomen,  and  to  the  almost  forgotten 
treatment  by  making  the  patient  swallow  metallic  mercury,  which  has 
been  recently  revived  in  Germany.  This  last  method  is  surely  irrational 
as  well  as  dangerous. 

If  we  do  not  feel  justified  in  recommending  operation,  there  can  be  no 
doubt  of  the  advantage  derived  from  the  free  use  of  opiufji — a  dose  of  one 
grain  given  every  four,  three,  or  two  hours,  according  to  circumstances.  It 
often  affords  marvellous  relief,  peristalsis  is  stopped,  pain  is  relieved,  and 
sickness  may  entirely  pass  off  for  the  time  :  at  the  worst  the  patient's  death 
is  freed  from  the  suffering  which  would  otherwise  have  attended  it;  and 
if  spontaneous  subsidence  of  the  disease  be  possible,  this  chance  is  greatly 
increased.  Under  no  circumstances  should  a  single  dose  of  purgative 
medicine  be  prescribed,  even  at  the  very  onset  of  what  may  prove  to"  be  a 
case  of  intestinal  obstruction. 

Much  relief  is  afforded  by  Kussmaul's  plan  of  emptying  the  stomach  by 
a  siphon-tube  and  feeding  the  patient  by  the  rectum.  The  extremities 
should  be  kept  warm,  and  the  patient  should  lie  on  his  back  with  the  pelvis 
raised  higher  than  the  shoulders. 


Summary. — It  is,  no  doubt,  theoretically  possible  to  treat  every  case  of 
acute  intestinal  obstruction  by  abdominal  section,  followed  by  operative 
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release  of  the  gut,  or,  when  this  is  impossible,  by  resection  of  the  strangu- 
lated or  invaginated  portion  or  of  the  volvulus.  If  this  attempt  failed, 
a  permanent  fistula  between  the  gut  above  and  below  the  obstruction 
micrht  be  established,  or  at  worst  an  artificial  anus.  But  practically  the 
difficulties  would  be  often  insuperable  and  the  dangers  great.  _  We  must 
remember  that  the  actual  mortality  after  laparotomy  is  much  higher  than 
is  indicated  by  the  published  cases,  and  that  the  unavoidable,  and  also  the 
unexpected,  delays  in  the  course  of  opening  the  abdomen  and  searching  tor 
the  seat  of  obstruction  are  far  greater  than  might  be  supposed  beforehand. 

It  is,  on  the  other  hand,  only  fair  to  exclude  the  mortality  after  opera- 
tion before  the  prevalence  of  Listerian  principles,  and  even  before  surgeons 
had  acquired  that  mastery  of  aseptic  practice  in  abdominal  cases  which  the 
present  generation  have  reached.  Things  can  now  be  done  with  reason- 
-able  hope  of  safety,  which  before  were  in  the  highest  degree  hazardous. 
Apart  from  the  danger  of  septic  infection  and  of  peritonitis,  which  we  may 
hope  to  see  still  further  reduced  by  more  absolute  cleanliness,  there  >s 
always  the  danger  of  shock,  of  cold,  and  of  interference  with  the  heart  and 
respiration,  which  protracted  abdominal  operations  bring.  These  may  be 
met  by  warm  rooms,  heated  tables,  bandaging  the  limbs,  subcutaneous 
injection  of  strychnia,  rectal  injections  of  brandy  and  beef-tea. 

Another  serious  difficulty  is  the  great  distension  of  the  bowels  which 
we  have  seen  to  be  so  constant  in  the  later,  and  not  infrequent  in  the 
earlier  stages  of  ileus.  It  is  often  desirable  to  empty  the  stomach  by  a 
siphon-tube,  if  it  can  be  safely  done,  and  even  to  puncture  a  distended  coil 
of  gut.* 

In  cases  of  internal  obstruction,  the  seat  and  nature  of  which  can 
be  diagnosed  with  some  approach  to  certainty,  the  results  of  an  explora- 
tory operation  with  a  defined  object  are  likely  to  justify  the  risk.  But 
where,  as  unfortunately  is  often  the  case,  we  have  no  such  approach  to 
certainty,  it  is  possible  that  the  expectant  treatment — emptying  the 
stomach  and  using  repeated  enemata,  followed  by  starvation  and  the  full 
exhibition  of  opium — affords  the  patient  as  good  a  chance  of  hfe  as  laparo- 
tomy. 

We  must,  however,  remember  that  the  want  of  power  on  the  physician's 
part  to  form  a  diagnosis  frequently  leads  to  so  long  delay,  that  it  is  vain  to 
expect  a  good  result  from  the  most  skilful  surgical  treatment.  Here,  as 
elsewhere,  improved  practice  must  wait  upon  improved  diagnosis. 

Meantime,  as  a  practical  guide  to  those  who  have  not  seen  many  of 
these  deeply  interesting  but  most  difficult  and  responsible  cases,  the  follow- 
ing remarks  are  submitted  as  being  in  accordalnce  with  our  present  know- 
ledge and  experience.  If  they  err  on  the  side  of  caution,  that  is  perhaps 
the  more  easy  for  the  reader  to  correct. 

(1)  In  some  cases,  perhaps  in  most,  we  are  able,  to  make  a  more  or  less 
probable  diagnosis  by  careful  study  of  the  symptoms,  of  the  previous  his-- 
tory  of  the  patient  (when  it  is  obtainable  and  trustworthy),  and  of  the 
probabilities  w;hich  result  from  the  natural  history  of  the  several  forms  of 
obstruction,  their  frequency  and  their  incidence  on  certain  periods  of  life. 

We  are  then  justified  in  adopting  a  definite  plan  of  treatment  in  accord- 
ance with  our  belief.  We  treat  invagination  by  inflation,  opium,  and 
warmth  with  stimulants ;  with  adults,  and  in  some  cases  with  children, 

*  Tlie  late  Mr  Greig  Smitl),  of  Bristol,  advocated  systematic  enterostomy  or  tapping 
the  distended  intestines,  and  his  views  were  shared  by  some  experienced  surgeons  who  took 
part  in  the  debate  ('Lancet,'  March  12th.  1892,  p.  582). 
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abdominal  section  is  indicated  should  these  measures  fail.  We  treat  im- 
paction of  f^ces  by  belladonna  and  enemata,  impaction  of  a  pill-stone  by 
patience,  or  possibly  by  laparotomy  and  incision.  We  treat  stricture  of 
the  colon  by  colotomy,  and  internal  strangulated  hernia  by  abdominal 
section. 

(2)  There  remain  a  large  number  of  cases  in  which  obstipation,  pain 
vomiting,  and  distension  prove  the  existence  of  a  mechanical  obstruction  but 
leave  quite  uncertain  its  nature,  sometimes  even  its  seat  and  whether  it  is 
originally  acute  or  chronic. 

In  these  difficult  cases  the  writer  believes  that  some  lives  would  be 
saved  by  putting  the  patient  under  chloroform,  manipulating  again  with 
a  view  to  diagnosis,  shaking  and  inverting  the  trunk  (supposing  the  case  to 
be  recent),  and  giving  large  and  repeated  clysters.  If  this  fail,  we  have 
two  courses  open.  One  is  to  wash  out  the  stomach,  keep  the  patient  fullv 
under  opium,  with  the  pelvis  elevated,  and  kept  alive  with  as  little  food 
and  drink  taken  as  possible. 

The  other,  and  in  many  cases  the  wisely  bolder  plan  is  to  perform  an 
exploratory  operation  in  these  anxious  circumstances.  This,  when  decided 
on,  should  be  done  as  early  as  possible,  before  tympanites  has  become 
marked,  before  the  patient  has  been  exhausted  by  pain  and  abstinence,  and 
before  the  symptoms  are  obscured  by  opium.  The  regions  of  hernia,  the 
sigmoid  flexure,  and,  above  all,  the  right  iliac  fossa  and  groin  are  the  parts 
to  be  carefully  examined ;  and  if  nothing  can  be  found  wrong  by  the  explor- 
ing hand,  it  is  probably  often  safest  to  close  the  wound  after  washing  out 
and  draining  the  peritoneum.  ° 

If  there  is  reason  to  fear,  or  to  be  sure,  that  peritonitis  is  already 
present,  that  is  no  reason  for  rejecting  an  operation ;  for  abdominal  section 
is  the  only  successful  treatment  of  peritonitis  itself. 

There  is  no  doubt  that  the  experience  of  twenty  years  has  greatly 
altered  the  opinion  of  the  profession  with  respect  to  operation,  for  since 
Dr  Fagge  wrote  the  first  edition  of  this  chapter  in  1882,  aseptic  surgery 
and  improvement  of  the  important  details  of  procedure  have  made  justifi- 
able, and  even  imperative,  operations  which  would  then  have  been  rash. 
The  one  thing  still  needed  is  more  certain  and  accurate  diagnosis ;  and  this 
depends  on  increasing  knowledge  of  the  results  of  examination  of  these  cases 
after  death,  which  in  hospital  or  in  private  should  never  be  neglected. 

At  present,  opening  the  abdomen  is  far  from  being  free  from  risk,  and 
at  present  diagnosis  is  often  painfully  at  fault;  but  there  is  reason  to 
hope  that  every  year  will  improve  medical  diagnosis  and  surgical  skill. 
The  best  cases  the  writer  has  seen  have  been  those  where  a  correct  conclu- 
sion was  arrived  at  of  what  was  the  seat  and  probable  nature  of  the  lesion ; 
the  worst  have  been  where  the  laparotomj^  was  wholly  exploratory. 

The  other  conditions  which  have  seemed  to  him  most  unfavourable 
have  been — (1)  the  early  age  of  the  patients  in  cases  of  invagination,  and 
th  eir  advanced  age  in  cases  of  malignant  stricture ;  (2)  delay  in  recognising 
the  serious  character  of  the  case,  and  further  delay  in  accepting  the 
advice  to  submit  to  an  operation ;  (3)  the  patient  being  corpulent,  or  other- 
wise in  an  unhealthy  state  for  bearing  a  serious  operation;  (4)  protraction 
of  the  operation  owing  to  absence  of  diagnosis,  or  to  delay  in  putting  the 
patient  under  anaesthetics,  or  to  disturbance  of  the  respiration,  or  to  unfore- 
seen obstacles  and  complications,  or  to  an  attempt  to  do  more  than  what 
is  immediately  urgent. 
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Cases -a.  The  following  are  the  results  of  eighteen  consecutive  cases 
of  internal  strangulation  or  other  severe  and  acute  obstruction  (exc  uding 
hew!  strictui-e?,  and  impactions)  collected  by  Dr  Shaw,  from  the  chnical 
and  post-mortem  records  of  Guy's  Hospital,  ten  years  ago. 

Ei-ht  patients  out  of  the  eighteen  recovered,  after  periods  of  complete 
obstipation  varying  from  five  to  eight  days  in  six  cases,  extending  to  twelve 
and  fom-teen  days  in  the  other  two.  In  all  these  vomiting  and  other  serious 
symptoms  were  present,  the  cases  were  acute  in  course,  and  were  believed  to 
have  their  seat  in  the  small  intestine.  All  were  treated  by  opium  or  by 
opium  and  belladonna  with  the  frequent  use  of  enemata,  and  without  an 

operation.  ,  t  .  x 

Five  patients  died  without  operation,  under  the  same  general  treatment 
as  was  used  in  the  preceding  cases.  In  all  these  cases  exammation  after 
death  showed  obstruction  to  be  in  the  small  intestine : —namely,  a  kmk  ot 
the  -ut,  fatal  on  the  thirteenth  day ;  strangulation  by  a  band  m  two  cases, 
one  fatal  on  the  eighth  day,  the  other  protracted  for  four  weeks ;  volvulus 
of  the  small  intestine  in  two  oases,  fatal  on  the  eighth  and  ninth  days. 

Five  of  the  patients  died  after  aa  operation.  In  all  the  bowel  was 
found  strangulated,  in  three  by  a  fibrous  band,  and  in  one  by  the  appendix 
cseci.  In  three  the  constricting  band  was  divided  and  the  gut  liberated ;  m 
two  a  fistulous  opening  was  made  in  the  bowel  above  the  constriction.  The 
operation  took  place  on  the  seventh,  eighth,  ninth,  or  eleventh  day ;  later, 
no  doubt,  than  the  surgeon  would  have  wished. 

b.  The  following  results  refer  to  fifty  cases  of  obstruction  (acute  and 
chronic)  which  have  been  under  the  writer's  personal  observation.  Thirty- 
seven  of  the  patients  were  male  and  thirteen  female. 

There  were  eight  cases  of  obstruction  due  to  invagination,  six  in  children 
between  4  and  7,  and  two  in  adults.  Twenty  cases  of  strangulation  (or 
contraction  with  adhesions)  occurred  at  various  ages,  from  5J  years  to  46  ; 
two  of  volvulus  at  23  and  31 ;  two  of  impacted  gall-stone  in  women  at  60 
and  78 ;  four  of  probable  faecal  impaction  in  men  at  or  above  50  ;  and  four- 
teen of  cancerous  stricture  of  the  colon  or  rectum  at  24,  38,  41,  44,  and 
the  other  ten  between  60  and  78. 

In  the  cases  of  stricture  of  the  large  intestine  the  treatment  adopted 
was  colotomy,  with  relief  in  every  case  but  one,  which  was  fatal  on  the 
second  day.  The  five  cases  of  impaction  with  distension  and  visible  peri- 
stalsis recovered  under  belladonna  and  enemata:  both  cases  of  volvulus 
died,  one,  an  infant  of  eighteen  months,  after  laparotomy ;  both^  cases  of 
impacted  gall-stone  recovered  without  operation ;  and  one  case  of  invagina- 
tion died  after  laparotomy,  the  others  recovering  without. 

The  remaining  twenty  cases  were  acute  obstruction  of  the  small  intes- 
tine due  to  bands,  internal  hernia, .  adhesions,  or  contractions:  of  these, 
one  recovered  after  abdominal  taxis,  and  four  under  expectant  treatment  by 
starvation  and  opium  ;  six  died  under  the  latter  treatment,  and  five  after 
laparotomy ;  while  three  recovered  from  obstruction  by  traction  (the  result 
in  each  case  of  a  precedent  strangulated  hernia),  after  an  exploratory 
operation  from  the  groin. 
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(CESTOID  AND  NEMATOID  ENTOZOA) 

They  have  made  wormsmeat  of  vce."— Romeo  and  Juliet. 


« 'I' 


lapeworms- Anatomy  and  transformations-Ta^nia  solkm~its  distmctive 
characters  and  distribution—its  relation  to  Cysticercus  cellulosce  of  pm-lc— 
T^ma  mediocandlata—its  specific  distinctions— its  relation  to  tlie  cysticercus 
of  beef— Its  geographical  distribution— Bothrioceplmlus  latus—its  characters 
and  distribution— Its  probable  orighi— Symptoms  of  the  m-esence  of  tape- 
warms  generally— Preventive  and  curative  treatment 

Bladderworms— Relation  of  cystic  or  hydatid  forms  to  the  strobila  form— Hydatids 
infesting  the  human  body Cysticercus  echinococcus. 

Bound-worms— Ascaris  lumbricoides—its  anatomy— natural  history— distribution 
—symptoms,  diagnosis,  and  treatment— Threadworms— anatomy— symptoms 
and  treatment — Trichocephalas  dispar — Eustrongylus  gigas. 

Sclerostomum  duodenale-its  discovery— anatomy— habits— Ancemia  caused  by 
its  presence — Treatment. 

Trichi7ia  spiralis— its  discovery— anatomy,  transmigrations,  and  encapmlation— 
Tnchiniasis — its  stjmptoms,  diagnosis,  treatment,  and  prevention. 

Filaria  sanguinis  hominis—its  discovery  in  the  blood— its  transmigrations— its 
relations  to  chyluria  and  elephas. 

Dracuncidus—Distomum—Bilharzia  hcematobia—its  habitat— relation  to  hmma- 
turia — Echinorhynchus. 

The  condition  of  parasitism  has  already  come  before  us  in  the  case  of 
microscopic  plants  (vol.  i,  p.  19),  and  in  the  case  of  microscopic  animal- 

*  The  Englisli  term  worm  has  been  very  variously  applied  (1)  to  fiibnlous  dracrons  and 
serpents  (in  the  '  Faery  Queen '  and  in  'Paradise  Lost'),  including  the  slowwonn  or  blind- 
worm— also  a  reptile,  (2)  to  earthworms  (lumhrici)  and  other  Annelida,  (3)  to  mao-o-ots  or 
larvjB  of  dipterous  insects,  (4)  to  the  class  Vermes  of  Linna-us,  and  to  the  scarcely  less 
lieterogeneous  group  of  the  same  name  recognised  by  most  modern  zoologists,  and  lastly 
(5)  to  tlie  parasitic  Entozoa,  which  form  the  subject  of  this  chapter  and  belong  to  widely 
separated  zoological  groups,  Cestoda  and  Neraatoda.  The  popular  confusion  between  the 
poisonous  worm  of  the  Nile,  the  worms  which  Mercntio  expected  to  feed,  and  the  earth- 
worms which  appear  in  digging,  has  involved  "  nniwworuis  "  also,  as  Pope's  epitaph  on 
"  the  egregious  Mr  John  Moore  "  illnsti-ates : 

"0  learned  Friend  of  Abchurch  Lane, 
Who  sett's  our  Entrails  free. 
Vain  is  thy  art,  thy  Powder  vain, 
Since  Worms  must  eat  even  thee." 
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cules  {ibid.,  p.  397),  and  ^ye  found  that  many,  perhaps  most,  of  them 
are  not  pure  (or  to  use  modern  phrase,  "  obligatory  ")  parasites,  but  pass 
part  of  their  life  outside  their  host.  This  is  the  rule  in  the  case  of  the 
larger  and  more  familiar,  but  less  dangerous,  parasites  with  which  the 
present  chapter  deals.  All  whose  life  history  has  been  comjDletely  ascer- 
tained spend  only  part  of  their  life  as  jjarasites,  and  the  study  of  this 
phase  of  their  natural  history  is  the  more  important  from  a  jjrophyl actio 
point  of  view.  Beside  these  two  varieties  of  constant  and  occasional  para- 
sitism, there  is  a  third  group  of  animals  (as  of  jjlants)  which  usually 
live  independently,  and  only  by  accident  assume  a  parasitic  condition  in 
man.  Of  these  "  casual "  pai'asites,  as  Dr  Payne  happily  calls  them,  we 
have  examples  in  the  occasional  presence  of  the  grubs  of  Diptera  in  the 
human  body,  or  of  Fungi  in  the  lungs.  These  are  so  rare  as  to  be  little 
more  than  curiosities. 

The  human  alimentary  canal,  like  that  of  other  animals,  often  harbours 
animals  which  are  known  as  intestinal  worms.  They  belong  to  two  quite 
distinct  zoological  groups,  Cestoidea  and  Nematoidea,  which  agree  in  little 
but  their  parasitic  habit. 

There  are  other  vermiform  parasites  inhabiting  the  muscles  and  the 
blood,  which  may  also  conveniently  be  described  in  this  chapter,  particu- 
larly as  it  is  probable  that  they  all  inhabit  the  intestines  at  some  period 
of  their  lives.  The  hydatid  forms  of  Cestoidea  will  also  be  dealt  with  here, 
since  they  cannot  be  regarded  sejDarately,  either  zoologically  or  practically. 

The  most  common  human  tainim  (eX/iirdes  irXareiai)  have  been  known 
from  classical  times,  as  were  also  the  lumhrici  intestinales  {arpuyyvXai),  and 
the  threadworms,  or  ascarides  (ua-Kc'ifji^es).  Hydatids  were  regarded  as 
pathological  cystic  formations,  not  as  parasites,  until  after  the  middle  of 
the  nineteenth  century.  Trichocephalus  was  described  in  Baillie's  '  Morbid 
Anatomy.'  The  other  parasitic  worms  were  only  discovered  within  the 
last  fifty  years. 

The  Cestoidea,  or  "  tapeworms,"  ai-e  flat,  riband-like  structures,  not 
really  vermiform,  for  each  is  a  compound  organism  made  up  of  a  number 
of  joints,  arranged  in  a  line.  The  compound  strohila  is  a  colony  consisting 
of  the  parent  "  head,"  and  of  coherent  products  of  gemmation.  There  is 
no  alimentary  canal.  Each  "  joint  "  has  a  double  sexual  apparatus,  both 
male  and  female,  and  lives  after  detachment  from  the  colony. 

The  Nematoidea,  or  "  round-worms,"  have  long  cylindrical  bodies ;  they 
have  an  alimentary  canal,  the  sexes  are  distinct,  and  they  undergo  but 
slight  changes  of  form  after  leaving  the  egg. 

Cestoid  Worms.* — It  was  once  debated  whether  the  "  individual  "  is  the 
whole  "  tapeworm,"  or  each  separate  joint.  There  is  a  so-called  "  head," 
provided  with  suckers  and  hooks,  which  fastens  itself  to  the  intestinal  wall ; 
and,  as  Leuckart  remarked,  the  movements  of  the  creature  are  transmitted 
from  one  joint  to  another,  so  that  large  portions  of  it  shorten  or  lengthen 
together.  Nevertheless  each  segment  of  a  te-peworm  is  more  truly  an 
"  individual."  It  is  one  of  a  colony,  and  yet  separate,  as  are  the  com^ 
ponents  of  a  compound  salpa  or  of  a  polyp  colony,  or  sponge,  or  the  indi-. 
vidual  flowers  of  a  tree.  It  is  preposterous  to  apply  the  term  to  the  un-^ 
connected  products  of  gemmation,  some  living  and  some  dead ;  yet  this  is 

*  Synonyms.  —Taeniada— Tapeworms,  inclndinp;  Flat-worms  and  Bladderworms  or  Hy. 
datid?.— .Fr.  Vers  cestoidea,  Kystes  hydatiques.— Germ.  Bandwiirmer  und  Blasen warmer. 
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logically  required  by  adopting  the  definition  of  an  individual  as  "  the  total 
product  of  a  single  fertilised  ovum  until  fertilisation  is  repeated."  The 
fact  is  that  the  conception  of  an  individual  was  originally  derived  from 
human  consciousness,  and  is  applicable  to  many  of  the  lower  classes  of 
animals  and  to  most  plants. 

By  zoologists  the  tapeworm  as  a  whole  is  called  a  strobila  ;  the  "  head  " 
before  budding  is  a  scolex  or  budding  larva,  and  the  segments  are  knoAvn 
as  'proglottides. 

In  the  course  of  their  development  the  Cestoidea  pass  through  an 
extraordinary  series  of  changes,  which  bring  them  into  pathological  im- 
portance at  various  points ;  and  it  will  be  convenient  to  give  a  general 
account  of  these  before  describing  individual  species  of  tapeworms. 

Let  us  suppose  that  a  tapeworm  is  present  in  the  intestine  of  a  man, 
or  of  a  carnivorous  animal,  a  dog  or  a  cat.  Its  joints  or  proglottides  near- 
est the  head  are  very  small,  and  appear  almost  structureless ;  for  the 
development  of  new  and  imperfect  proglottides  is  constantly  going  on  at 
this  part  of  the  strobila,  and  these,  as  they  are  formed,  separate  the  scolex 
or  head  further  and  further  from  those  which  preceded  them.  Thus  the 
greater  the  distance  from  the  head,  the  older  and  more  developed  are  the 
joints ;  and  towards  the  distal  end  of  the  tapeworm  they  are  fully  developed, 
with  an  hermaphrodite  sexual  apparatus.  Here  the  ova  are  formed  and 
impregnated.  In  each  is  presently  formed  ^an  embryo,  a  globular  body, 
enclosed  in  a  thick  capsule,  and  provided  with  six  curved  hooks  arranged 
in  pairs. 

The  ova  are  not  discharged  from  the  proglottis  through  the  genital 
canal  or  "vagina;"  they  are,  indeed,  too  large  to  pass  through  it,  and 
remain  in  situ  until  the  proglottis  ruptures,  and  allows  of  their  escape. 
We  have  seen  that  the  tapeworm  is  constantly  forming  new  joints  near  its 
"  head."  At  its  other  end  the  mature  joints  are  as  constantly  being  cast 
off.  Thus  every  proglottis  in  turn  is  pushed  on,  until  by  the  time  that  its 
ova  with  their  embryos  are  fully  developed,  it  reaches  the  distal  extremity 
of  the  tapeworm,  and  in  its  turn  becomes  detached.  When  this  has  hap- 
pened, it  is  either  discharged  with  the  faeces  of  its  host,  or  wanders  out  of 
the  rectum  by  its  own  movements ;  or  possibly  may  be  ruptured  while  still 
within  the  intestine,  so  that  its  ova  are  expelled  with  the  faeces. 

Having  reached  the  external  world,  the  proglottides  creep  about  for  a 
time.  If  warmth  and  moisture  favour  them,  they  remain  alive  and  active 
for  some  days.  Leuckart  supposed  they  might  crawl  up  a  blade  of  grass, 
and  with  this  be  swallowed  by  some  herbivorous  animal ;  but  more  probably 
they  die  and  become  disintegrated,  or  the  growth  of  the  multitude  of  ova 
within  causes  them  .to  burst.  In  either  case  the  ova  escape  and  become 
scattered  in  all  directions.  Some  perhaps  are  carried  into  streams  and 
ponds,  others  on  to  the  stems  or  leaves  of  plants,  where  they  retain  life 
for  several  days  under  favourable  circumstances.  The  immense  majority 
no  doubt  perish,  but  from  time  to  time  an  ovum  meets  with  the  condition 
necessary  for  its  further  development. 

This  is  being  swallowed  by  some  particular  species  of  animal,  generally 
herbivorous,  either  in  ,the  water  which  it  drinks,  or  in  the  food  which  it 
eats.  As  soon  as  the  now  ripe  egg  reaches  the  stomach  of  this  animal,  in 
future  to  be  its  "  host,"  its  membranous  shell  is  dissolved  by  the  action  of 
the  gastric  juice,  and  the  six-hooked  embiyo  {larva  or  scolex  or  2>roscolex) 
is  thus  set  free.    It  immediately  starts  upon  its  destined  migration.  By 
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means  of  its  six  hooks  it  bores  through  the  walls  of  the  stomach  or  intes- 
tine of  its  host.  In  this  way  it  is  very  likely  to  enter  some  radicle  of  the 
portal  vein;  and  then  by  the  cm-rent  of  the  circulation  is  carried  to  the 
liver.  Less  frequently  it  bun-ows  through  the  tissues  until  it  has  reached 
some  other  organ  far  from  its  starting-point.  Probably,  however,  in  most 
cases  of  hydatids  found  in  other  regions,  they  first  reached  the  liver,  and 
thence  invaded  more  distant  parts  through  the  hepatic  veins,  the  lungs, 
and  the  systemic  arteries.  In  any  case,  the  scolex  ultimately  comes  to 
rest  in  the  liver,  or  lungs,  or  brain,  or  some  other  part  of  its  host,  and 
there  undergoes  a  new  phase  in  its  development.  It  begins  to  grow,  it 
loses  its  six  hooks,  and  becomes  surrounded  by  a  layer  of  exudation  from 
the  tissues  of  its  host.  Within  four  or  five  days  from  the  time  when  a 
rabbit  was  made  to  swallow  the  ova  of  a  tajDeworm,  Leuckart  found  on 
killing  it,  that  its  liver  and  lungs  were  studded  with  minute  white  grains, 
like  miliary  tubercles,  each  containing  a  tapeworm  embryo. 

The  embryo  still  goes  on  increasing  in  size,  and  when  it  has  reached  a 
diameter  of  0-6  to  0-8  mm.,  it  becomes  hollow  by  its  central  cavity  being- 
filled  with  a  transparent  watery  fluid.  From  this  time  it  presents  the 
character  of  a  globular  vesicle,  cyst,  or  bladder.  It  was  recognised  in  this- 
condition  long  before  its  relation  to  its  tapeworm  parent  was  understood, 
and  was  formerly  known  as  a  bladder-worm,  or  hydatid.  The  echinococcus 
of  the  hirnian  liver,  the  cysticercus  of  "  measly "  pork,  and  the  ccenuru^ 
found  in  the  brain  of  sheep,  are  all  examples  of  the  hydatid  or  cystic  stage 
of  a  tapeworm.  Each  of  them  is  surrounded  by  fibrous  tissue  derived  from 
the  tissues  of  their  host,  in  which  they  lie  free  and  unattached ;  and  it  is. 
from  the  blood-vessels  of  this  capsule  that  they  derive  their  nourishment. 

Next,  the  growing  bladder-worm  begins  to  show  a  projection  from  one 
part  of  its  inner  surface,  and  this  gradually  increases  in  size  and  becomes 
pear-shaped.  Soon  four  suckers  make  their  ajDiDearance,  and  a  circle  of 
numerous  minute  hooks  ;  the  deutoscolex  or  daughter-cyst  thus  acquires  a 
resemblance  to  the  head  of  the  jDarent  tapeworm,  and  after  a  time  a  kind 
of  constriction  or  neck  is  develojjed.  In  strictness,  however,  the  likeness 
is  not  to  a  tapeworm  head  as  it  is,  but  as  it  would  appear  if  it  were  with- 
drawn into  its  body,  like  the  finger  of  a  glove  turned  inside  out. 

The  bladder-worm  may  long  remain  quiescent  in  the  tissues  of  its  host. 
It  may  die  there,  and  its  remains  shrivel  up  until  only  a  caseous  or  cal- 
careous relic  is  left.  But  if  its  host  should  die  first  it  may  be  set  free,  and 
then  its  transformations  begin  again.  The  condition  required  for  its  fur- 
ther development  is  that  it  should  be  swallowed  by  a  carnivorous  animal, 
along  Avith  the  tissues  in  which  it  is  embedded.  Thus  the  cysticercus 
hydatid  or  "  measle  "  of  pigs  is  swallowed  by  dogs ;  and  the  echinococcus- 
hydatid  of  sheep  by  dogs  or  wolves. 

When  it  has  reached  the  alimentary  canal  of  a  new  host,  the  bladder- 
worm  enters  on  a  fresh  series  of  changes,  which  end  by  its  conversion  into  a 
tapeworm.  In  the  first  place,  the  parts  which  have  been  described  as 
resembling  a  tapeworm's  head  and  neck,  now  turn  themselves  inside  out. 
Thus,  instead  of  being  suspended  in  the  interior  of  the  bladderworm,  the 
head  and  neck  come  to  project  from  its  exterior.  The  original  sac  or 
"  caudal  vesicle  "  speedily  disappears,  except  a  small  remnant  attached  to 
the  neck.  The  head  and  neck  resist  the  solvent  action  of  the  gastric  juice, 
and  pass  on  into  the  intestine.  There  they  become  attached  and  begin  a 
new  linear  process  of  growth.    Within  a  few  days  transverse  lines  show^ 
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themselves  on  the  neck,  and  the  segments  thus  formed  increase  in  size  and 
multiply  by  gemmation,  until  in  the  course  of  some  weeks  a  jointed  tape- 
worm or  strohila  is  developed.  The  cycle  of  changes  undergone  by  the 
parasite  is  thus  completed;  we  have  arrived  at  the  point  from  which  we 
started. 

In  certain  species  some  of  the  steps  in  this  series  of  transformations 
deviate  slightly  from  the  account  just  given  of  tapeworms;  but  all  the 
Cestoidea,  without  exception,  require  two  different  hosts  for  the  completion 
of  their  existence.  The  one  host  in  which  the  ovuni  assumes  the  form  of  a 
bladder-worm  may  be  either  herbivorous  or  carnivorous,  but  is  most  often 
the  former.  The  other,  in  Avhich  the  scolex  becomes  a  tapeworm,  must 
always  be  carnivorous,  since  the  larva  can  only  be  swallowed  with,  the 
animal  tissues  of  its  first  host,  and  so  gain  entrance  to  the  alimentary  canal 
of  its  second  one. 

As  may  well  be  supposed,  this  marvellous  series  of  transmigrations  has 
only  been  discovered  by  patient  investigations  continued  through  many 
years.  As  early  as  1769,  Pallas  noted  the  close  resemblance  between 
human  tapeworms  and  the  Cysticercios  tenuicollis ;  but  even  in  18i5  it 
was  supposed  that  hydatids  were  tapeworms  which  had  "  strayed " 
into  a  wrong  animal,  and  had  consequently  become  dropsical  and  degene- 
rated. In  1851,  however,  Kiichenmeister  administered  the  Cysticercus 
pisiformis  of  the  rabbit  to  dogs,  and  succeeded  in  rearing  in  their  intestines 
the  Tcenia  serrata ;  he  also  gave  the  Cysticercus  fasciolaris  of  the  rat  or 
mouse  to  cats,  and  found  that  it  became  developed  into  the  Tcenia  crassi- 
collis.  In  1853  the  converse  experiments  were  performed  by  the  same 
observer;  proglottides  of  the  Tcenia  ccenurus  of  the  dog  were  given  to 
sheep  and  lambs,  with  the  result  that  bladder-worms  {coenv/ri)  were  foimd 
in  their  brains  after  the  appearance  of  the  symptoms  of  "  staggers,"  a 
•disease  long  known  to  be  caused  by  this  parasite.  During  the  last  fifty 
years  similar  investigations  have  been  prosecuted  with  many  different 
species,  and  the  result  is  that  we  have  now  complete  experimental  proof  of 
the  relations  and  mode  of  development  of  many  of  the  Cestoidea. 

There  ax*e  seven  or  eight  species  of  tapeworm  which  have  been  known 
to  occur  in  the  human  alimentary  canal,  but  of  these  only  three  are  any- 
thing but  curiosities. 

1.  Tcenia  solium  (Linn.)  was  formerly  believed  to  be  the  most  common 
human  tapeworm.  When  fully  developed  the  colony  measures  from  seven 
to  ten  feet  in  length,  or  possibly  more. 

The  so-called  tapewoi*m  colony,  as  above  explained,  is  not  like  an  earth- 
worm or  maggot,  but  an  individual  produced  by  gemmation,  like  an  antho- 
zoic  coral.  The  proximal  end,  or  "  head,"  attached  to  the  intestine  of  its 
host,  is  the  scolex,  derived  from  a  cystic  form,  and  only  indirectly  from  an 
egg.  It  is  not  so  large  as  a  pin's  head,  and  is  jDrovided  with  four 
discoid  suckers,  and  with  a  small  central  proboscis.  Between  the  pro- 
boscis, or  rostellum,  and  the  suckers  is  a  circle  of  about  twenty-six  hooks, 
ranged  with  their  points  outwards.  They  are  of  two  sizes,  and  are  large 
and  small  alternately.  The  "  head  "  is  often  black,  from  the  presence  of 
pigment.  The  "  neck "  measm'es  an  inch  in  length.  The  joints  are  at 
first  very  small  and  broader  than  they  are  long.  They  gi-adually  increase 
in  breadth  and  still  more  in  length,  so  that  at  about  a  yard  from  the  head 
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they  are  square,  and  towards  the  distal  end  of  the  strobila  their  length  is 
considerably  greater  than  their  breadth.  The  ripe  proglottides  measure 
about  half  an  inch  long  by  a  quarter  of  an  inch  in  breadth.  Tkey  have 
often  been  compared  to  melon-seeds,  and  are,  in  fact,  not  unlike  them.* 
The  '■  genital  jDores  "  or  orifices  of  the  sexual  apparatus  are  placed  in  a 
little  papilla,  which 'is  easily  recognised  on  one  of  the  free  edges,  more  or 
less  regulai-ly  on  the  alternate  sides  of  each  successive  joint.  The  "  uterus  " 
consists  of  a  central  passage,  running^  in  the  length  of  the  proglottis,  and 
giving  off  at  right  angles  from  seven  to  ten  branches  on  each  side,  which 
again  have  complex  secondary  branches.  A  good  way  of  observing  their 
characters  is  to  compress  a  tapeworm-joint  [proglottis)  slightly  between  two 
plates  of  glass,  and  hold  it  up  to  the  light. 

The  eggs  are  nearly  globular,  and  measure  0-03  mm.  in  diameter.  They 
have  a  shell  or  capsule  of  considerable  thickness,  witk  rod-shaped  projec- 
tions, which  closely  cover  its  surface,  and  give  it  the  aspect  of  being 
marked  witk  minute  radiating  lines. 

Tke  cystic  form  or  "  bladder-worm  "  wkick  forms  a  previous  stage  in  tke 
development  of  tke  Tcenia  solium  is  called  tke  Cysticercus  celluloses  (sc. 
t-elce).  It  is  found  ckiefly  in  tke  pig,  occasionally  in  tke  monkey,  tke  dog, 
and  some  otker  animals,  including  man  kimself.  In  tke  pig  it  occurs  in 
the  liwr  or  the  brain,  but  more  often  in  the  connective  tissue  between  tke 
fasciculi  of  tke  voluntary  muscles.  Pork  so  affected  is  said  to  be  "  measly  " 
(;".  e.  spotted).  Its  relation  to  tke  taenia  is  indicated  by  exact  similarity  of 
tke  scolex  to  tke  kead  of  tkat  tapeworm,  and  kas  been  proved  by  experi- 
ment. Van  Beneden,  Leuckart,  and  otkers  administered  proglottides  of 
T.  solium  to  pigs,  and  tke  result  was  tkat  tke  flesk  of  tke  animal  became 
fuU  of  cysticerci.  Two  montks  and  a  kalf  are  required  for  tke  full  develop- 
ment of  tke  cysticercus.  From  observations  made  by  Stick  it  is  probable 
that  its  life  witkin  tke  tissues  (at  least  in  man)  is  limited  to  from  tkree  to 
five  years ;  ke  found  tkat  at  tke  end  of  suck  a  period  cysticerci  in  tke  sub- 
cutaneous tissues,  wkick  kad  been  plainly  felt  tkrougk  tke  integimient, 
became  flaccid  and  skrank  away  until  tkey  disappeared. 

Tke  converse  experiment  to  tkat  of  feeding  joigs  witk  tke  proglottides  of 
the  taenia  is  the  administration  of  cysticerci  to  human  beings.  This  has 
been  occasionally  done,  the  subjects  being  either  criminals  condemned  to 
death,  or  persons  who  volunteered  for  the  purpose.  Kiichenmeister  gave 
a  criminal  twenty  cysticerci  on  two  occasions,  once  four  months,  and  again 
two  months  and  a  half  before  his  execution;  nineteen  tapeworms  were 
aftenvards  found  in  his  intestines.  A  young  man  Avko  of  kis  own  accord 
swallowed  four  cysticerci  in  Leuckart's  presence  began,  for  tke  first  time 
in  kis  life,  to  pass  proglottides  tkree  montks  and  a  half  afterwards,  and  a 
month  later  took  a  dose  of  kousso,  witk  tke  result  tkat  ke  passed  two^  tape- 
worms, eack  about  two  yards  long. 

Tke  name  Tcenia  solium,]  given  to  tkis  parasite  by  Linnsus,  was  meant 
to  imply  tkat  it  occurred  singly  in  tke  intestine ;  and  tke  same  notion  is 
expressed  by  tke  Frenck  title,  ver  solitaire.    But  tkis  is  a  mistake;  two 

*  Hence  they  were  called  and  the  worm  Tcenia  cucurliiina.    According  to 

Kuchenme.ster,  the  Arabs  call  the  complaint  "  Chabb-al-kar,"  i.  e.  pumpkin-seed  Aristotle 
makes  the  sa,ne  comparison  :  "  The  flat  mawworm  produces  bodies^^^ikecolocyntk  seeds  by 
which  physicians  detect  its  presence."—'  Hist.  An.,'  lib.  v  cap  xi.v 

t  It  should  have  been  written  T.  .sola.  The  same  notion  was  e'xpressed  bv  the  specific 
name  T  soMar^a  (Bradley).  Of  other  synonyms.  T.  cucurbUina  ( lllLsT retliTcVto  ihe 
prog  ottide.  (Gmelin)  and  T.  armata  (Brera)  to  the  booklets.  I   is  if  en  called 

the    armed  tapeworm,"  the  mawworm,  or  the  "  pork  tapeworm." 
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or  three  are  oeca.sionully  present  iit  once,  and  cases  are  recorded  in  which 
many  have  been  passed  by  u  single  patient. 

This  taenia  is  more  common  in  adults  than  in  children,  and  it  has 
been  often  found  in  butchers  and  in  cooks,  a«  might  be  expected,  since  it 
is  derived  from  measly  pork.  Out  of  Europe  it  has  been  observed  in  India, 
Algiers,  and  America.  Tlie  duration  of  life  of  T.  soliuvi  was  estimated  by 
Leuckart  at  from  ten  to  twelve  years;  but  Cobbold  mentions  the  case  of 
a  patient  who  was  infested  with  it  for  sixteen  years. 

The  cystic  form,  Ci/sticercus  cellnfosoe,  is  also  sometimes  found  in  the 
human  subject,  and  this  is  the  only  known  instance  in  which  man  is  liable 
to  both  the  larval  or  cystic,  and  the  mature  or  strobila  form  of  a  cestode 
entozoon.  As  a  bladder-worm  the  parasite  has  been  most  often  observed  in 
the  eye  and  in  the  brain  ;  but  it  is  also  present  in  the  muscles  and  sub- 
cutaneous tissue,  where  it  is  apt  to  escape  notice.  It  is  often  solitary,  or 
present  only  in  small  numbers ;  but  in  Stich's  case,  at  Berlin,  more  than 
three  hundred  could  be  felt  through  the  skin. 

The  writer  only  twice  saw  cysticercus  of  the  subcutaneous  tissue ;  in 
one  case  the  cysts  were  very  numerous,  and  were  found  after  death  under 
the  skin  of  an  old  man. 

In  the  other,  a  young  and  healthy  man  was  found  to  have  a  multitude 
of  small  painless  tumours  under  the  skin  of  the  trunk  and  limbs  ;  one  of 
them  only  was  inconvenient — in  the  lower  eyelid.  Tbis  Avas  removed  and 
found  to  be  a  cysticercus.  The  case  is  described  and  figured  in  the 
'  British  Jom-n.  of  Dermatology '  for  1892  (vol.  iv,  p.  366). 

A  person  who  has  a  tapeworm  in  the  intestine  does  not  derive  cysticerci 
directly  from  its  ova ;  they  mvist  first  pass  through  the  stomach,  where 
their  shells  are  removed  by  the  action  of  the  gastric  juice.* 

Very  few  of  those  who  have  a  tapeAvorm  become  affected  with  cysti- 
cerci;  although  von  Graefe  found  that  among  thirteen  patients  Avith 
cysticercus  in  the  eye  five  had  tapcAvorms. 

2.  Tcenia  mediocanellataf  (Kiichenmeister)  was  long  confounded  with 
T.  solium.  The  "  head  "  in  T.  mediocanellata  is  flattened,  and  has  neither 
proboscis  nor  circle  of  hooks ;  there  is  often  much  pigment  deposited 
round  the  four  suckers.  The  strobila  is  much  broader  than  that  of  T. 
soliiun,  so  that  each  segment  has  a  square  form  ;  and  its  Avater-vascular 
system  is  more  simple  in  its  arrangement.  It  is  often  called  the  "  un- 
armed "  tapcAAwm,  to  distinguish  it  from  T.  solktrn,  Avhich  is  armed  Avith 
its  circle  of  hooks. 

The  strobila  also  presents  peculiarities  which  enable  us  to  determine  the 
species  before  the  head  can  be  obtained.  It  is  considerably  longer  than 
T.  solium  ;  Leuckart  says  that  it  may  reach  12  feet  in  length.    It  is  also 

*  It  is  remnrkable  that  such  patients  do  not  more  commonly  become  affected  with 
bladder-worms.  For  the  ova  are  very  npt  to  hang  iibout  the  anus,  and  must  frequently  be 
carried  thence  at  nisht-time,  and  finally  misrht  reach  the  alimentary  canal.  Moreover, 
lone-continued  retchinfj  might  bring  some  of  the  joints  into  the  stomach.— C.  H.  F. 

+  Siinonifm.t.—TcBnia  inermis—T.  xaqinafa—V.ec'f-tiipev.orm.  Kuchenmeister  pave  the 
specific  name  "  mediocanellata,"  believing  that  it  h.ad  a  median  water-vessel  beside  the  two 
lateril  ones-  but  this  was  apparentlv  an  accidental  peculiarity  of  a  malformed  specimen. 
This  "tapeworm  has  only  been  recognised  as  a  distinct  species  since  Kuchenmeister  s  ongmal 
account  of  it  was  published  in  1852.  Bremser.  indeed,  had  previoxisly  noticed  that  the 
t£Enia5  which  he  obtained  from  human  beings  in  Vienna  had  no  hooks;  but  he  thought  that 
they'had  dropped  off  by  reason  of  the  nge  of  the  worms. 
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firmer  in  texture  and  flatter,  and  of  a  darker  colour  towards  its  distal 

extremity.  -  •  + 

In  T  soliain.  the  uterus  is  full  of  ova  at  about  the  200th  joint;  m 
T.  mediocanellata  not  before  the  360th  or  iOOth  joint.  The  ripe  proglot- 
tides are  larger  than  those  of  T.  solium,  measuring  three  quarters  of  an 
inch  in  length,  and  a  quarter  to  one  third  of  an  inch  in  breadth.  They 
more  generally  rupture  and  discharge  their  ova  while  in  the  intestine,  so 
that  those  which  are  passed  ^Jcr  anum  are  often  shrivelled  and  empty.  ^ 

The  specific  peculiarity  of  the  proglottides  of  the  beef-tapeworm  is 
the  foim  of  the  uterus.  This  has  from  twenty-five  to  thirty  branches  on 
each  side  of  its  longitudinal  channel  (T.  solium  having  only  from  seven  to 
ten) ;  they  are,  therefore,  packed  much  more  closely ;  they  are  simply 
forked  over  and  over  again,  and  terminate  in  round,  club-shaped  ends,  not 
in  the  broad,  notched,  or  leaf-like  pouches  which  are  seen  in  the  pork- 
tapeworm.  The  ova  closely  resemble  those  of  T.  solium  in  their  minute 
:size  and  thickness  of  the  capsule,  but  are  somewhat  oval  ia  shape. 

Another  pecidiarity  of  T.  mecliocanellata  is  its  liability  to  malforma- 
tions. Sometimes  there  are  two  or  three  genital  pores  in  a  single  pro- 
glottis, each  corresponding  with  a  separate  double  sexual  apparatus  ;  some- 
times the  segmentation  is  incomplete;  sometimes  a  supernumerary  pro- 
glottis projects  by  the  side  of  the  continuous  line  of  joints.  The  most  re- 
markable malformation  is  the  existence  of  two  distinct  chains,  united  in 
their  whole  length  by  one  edge,  so  as  to  form  a  "  double  monster." 

The  source  of  Tcenia  mediocanellata  remained  long  undetermined.  It 
had,  however,  been  observed  that  the  tapeworm  w'hich  Avas  known  to  be 
common  in  Abyssinia  belonged  to  this  species,  and  that  the  inhabitants 
ate,  not  raw  pork,  but  raw  beef  and  mutton.  It  was  also  noticed  that 
infants  to  whom  grated  raw  beef  Avas  given  under  medical  advice  were 
liable  to  tapeworm,  and  this  was  in  one  instance  found  to  be  "  unarmed." 
Kiichenmeister  related  the  case  of  a  patient  who  had  harboured  this  para- 
site ever  since  a  particular  period  when  he  had  fed  several  times  on  raw 
laeefsteaks.  Putting  these  facts  together,  Leuckart  came  to  the  conclusion 
that  the  bladder-Avorm  coiTesponding  with  this  teenia  probably  occurred  in 
homed  cattle.  He  therefore  in  1861  gave  part  of  a  strobila  on  two  occa- 
sions to  a  young  calf.  Twenty-five  days  after  taking  the  first  portion  of 
tapew^orm  the  calf  unexpectedly  died.  The  muscles  (including  the  heart), 
the  lymphatic  glands,  and  other  parts,  Avere  full  of  minute  round  or  oval 
vesicles,  embedded  in  an  opaque,  Avhitish  substance,  Avhich  made  them  much 
more  conspicuous  objects  than  they  Avould  otherAvise  have  been.  They 
looked  like  tubercles,  but  Avere  the  cystic  form  of  T.  mediocanellata. 

This  bladder-Avorm  has  but  a  brief  existence;  if  its  liost  is  allowed  to 
remain  alive,  it  perishes  and  calcifies  in  about  eight  months. 

The  frequency  of  T.  mediocanellata  as  compared  Avith  T.  solium 
varies,  as  might  be  expected,  in  different  countries,  according  as  the  joeople 
live  more  on  beef  or  on  pork.  It  is  stated  that  in  Bavaria  and  Wiirtem- 
berg  the  armed  tapeworm  is  never  met  Avith,  whereas  in  North  Germany 
it  occurs  almost  to  the  exclusion  of  the  unarmed  species.  In  the  United 
States  T.  mediocanellata  is  commoner  than  T.  solium,  and  Bothriocejjhalus 
probably  only  occurs  in  the  case  of  immigrants  from  countries  Avhere  it 
•abounds.  In  England  Cobbold  found  that  T.  solium,  is  more  common 
among  people  of  the  loAver  class,  who  eat  much  pork,  Avhereas  T.  ■medio- 
<-anellata  occuYH  in  those  Avho  are  better  off,  and  eat  more  veal  or  beef. 
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He  believed  that  the  latter,  on  the  whole,  is  the  tape.-orm  most  prevalent 

^pSL^tTon^ 

A  third  species  of  the  same  genus,  T.  na^m,  was  once  discovered  by 
been  di'o  l'^.'  ^^^^^^^^V']       '''''''''''        ^^^^      Cairo,  and  others  have 

iX.     r     ;         '"'^'^'^  the  West 

Indies.    1.  ecUnococcus  has  never  been  found  as  a  strobila  in  man. 

3.  The  only  other  species  of  tapcAvorm  which  is  common  in  man  is 
BothnoctTphalm  latus  (Bremser),  or  the  "  broad  tapeworm."  It  is  said  to 
have  been  originally  distinguished  in  the  seventeenth  century  by  Felix 
1  lator,  who  called  it  Tcenia  prima,  to  distinguish  it  from  the  worm  after 
named  T.  sohum  by  Linnaeus,  which  he  called  T.  secunda.  It  is  lar-er  in 
every  dimension  than  any  other  human  parasite.  It  measures  eight  to 
twenty  or  even  twenty-six  feet  in  length,  and  has  from  three  to  four  thou- 
sand joints.  In  the  middle  of  the  strobila  they  are  nearly  half  an  inch 
broad  by  one  seventh  of  an  inch  in  length  ;  but  towards  the  distal  end  thev 
increase  m  length  and  diminish  in  breadth  until  at  last  their  form  is  almost 
square. 

This  tapeworm  has  a  longitudinal  projecting  ridge  traversing  its  whole 
length.  Its  head  is  unarmed;  it  is  club-shaped,  and  has  two  deeplv 
grooved  longitudinal  suckers,  one  on  each  side,  whence  it  takes  its  c^eneric 
name  of  "  pit-headed."  The  reproductive  organs  differ  altogether  in  appear- 
ance from  those  of  the  taeniae.  The  genital  pore  lies  in  the  middle  of  each 
segment,  opening  upon  its  ventral  surface.  The  uterus  is  an  unbranched 
tube,  which  is  bent  on  itself  four  or  five  times  each  way;  and  when 
distended  with  ova,  its  loops  make  it  resemble  a  rosette. 

The  eggs  are  larger  than  those  of  the  taenise ;  they  measure  0-07  mm. 
in  length,  and  are  oval  in  form,  with  an  operculum  or  lid  at  one  end  which 
allows  the  escape  of  the  embryo.    The  capsule  is  comparatively  thin. 

A  peculiarity  of  this  tapeworm  is  that  its  joints  do  not  come  away 
singly,  but  in  fragments  of  the  strobila  from  two  to  four  feet  in  length. 

Like  the  taeniae,  the  broad  tapeworm  is  usually  single,  but  like  them, 
two  specimens  are  occasionally  found  in  the  same  patient.  In  the  '  Patho- 
logical Transactions '  for  1890,  Dr  Montague  Murray  records  the  occuiTence 
of  no  less  than  seven  tapeworms  of  this  species,  which  were  found  un- 
attached, in  an  entangled  mass,  in  the  caecum  of  a  man  who  died  of  tuber- 
cular meningitis  Avithout  abdominal  symptoms.  He  was  an  Englishman  by 
birth,  but  had  lived  several  j^ears  in  Sweden,  Finland,  and  Russia. 

The  Bothriocephalus  latus  is  almost  limited  to  the  inhabitants  of  certain 
countries  of  Europe.  The  locality  in  which  it  is  best  known  is  the  western 
part  of  Switzerland ;  in  Geneva  one  person  in  ever}'  four  is  said  to  harbour 
it.  It  occurs  in  the  north-west  of  Russia,  in  East  Prussia,  in  Sweden 
(where  the  whole  population  of  one  province  seems  to  have  been  infested 
with  it),  and  also  in  Poland,  Holland,  and  Belgium.  It  is  doubtful  whether 
it  has  ever  appeared  in  England. 

The  source  from  which  this  parasite  enters  the  human  body  has  not  yet 
been  certainly  determined.  The  observation  has  long  been  made  that  the 
districts  in  which  it  is  met  with  are  low-lying  regions,  situated  either  near 
the  sea,  or  at  least  near  some  large  lake  or  river,  and  it  has  been  suspected 
that  the  corresponding  bladder-worm  inhabits  some  kind  of  fish,  or  possibly  a 
fresh-water  mollusc.    Sahuon,  trout,  and  pike  are  especially  likely  to  be 
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the  resting-place  of  the  immature  form  of  the  bothriocephalus.  This  view 
derives  support  from  the  fact,  first  discovered  by  Schubart,  but  more  fully 
investigated  by  Enoch  in  1862,  that  after  keeping  the  ova  several  months 
in  water,  each  of  them  gives  out  an  embryo  possessing  the  usual  six  hooks, 
but  enclosed  in  a  membrane  covered  with  long  delicate  cilia.  These  enable 
it  to  keep  up  a  constant  rotatory  movement,  like  that  of  a  volvox.  After 
four  to  six  days,  it  escapes  from  the  ciliated  membrane  and  becomes  free. 
Its  further  fate  has  as  yet  eluded  observation.* 

Another  species,  B.  cordatus,  has  been  more  than  once  observed  m 
human  beings  in  Greenland,  and  a  third,  B.  cristatus,  twice  in  France. 

Symptoms  of  tcqjeivorms  (/ener ally. —The  effects  of  the  presence  of  a 
cestoid  worm  in  the  human  intestine  are  due  not  to  the  loss  of  material  by 
the  development  of  the  parasite,  but  to  the  reflex  symptoms  produced  by 
its  movements.  Adults  and  healthy  children  seldom  experience  discomfort ; 
it  is  only  when  proglottides  or  portions  of  their  strobila  are  evacuated,  that 
a  suspicion  arises  that  they  are  not  perfectly  well.  When  this  has  once 
happened,  the  patient  often  begins  for  the  first  time  to  complain  of  pains 
and  other  symptoms,  of  which  nothing  had  before  been  heard,  although 
the  parasite  must  have  been  present  for  several  months.  The  sensations 
caused  by  it  are  described  as  an  "  uncomfortable  feeling  in  the  abdomen," 
"a  colicky  pain,"' a  "gnawing  pain  at  the  epigastrium."  Sometimes  the 
patient  is  convinced  that  he  can  feel  the  movements  of  the  worm ;  and  it 
must  be  remembered  that  the  sluggish  contractions  of  the  strobila  outside 
the  body  are  not  the  limit  of  its  activity  in  the  warmthL  of  the  intestine. 
Leuckart  speaks  of  the  vigorous  movements  of  its  segmented  body,  the 
continual  play  of  its  suckers,  and  the  bendings  of  its  neck.  It  usually 
hangs  at  length,  but  sometimes  it  is  bent  on  itself,  or  rolled  up. 

Foulness  of  the  breath,  irregular  and  craving  appetite,  constipation,  or 
diarrhoea,  have  been  ascribed  to  the  presence  of  a  tapeworm  in  the  human 
subject.  It  is  also  supposed  to  cause  itching  of  the  anus,  itching  of  the 
nose,  grinding  of  the  teeth,  headache,  giddiness,  lassitude,  and  faintness. 
Patients  are  said  to  have  been  cured  of  hysterical  fits,  epilepsy,  and  even 
mania  by  the  expulsion  of  the  worm.  That  hysteria  may  thus  be  cured 
may  be  well  believed,  as  the  following  case  seems  to  prove. 

Graves  relates  the  case  of  a  young  lady,  who  was  attacked  with  what  were  regarded  as 
alarming  symptoms  of  bronchitis.  She  had  a  dry,  hollow  cough,  which  was  repeated  every 
five  or  six  seconds,  night  and  day,  whether  she  was  asleep  or  awake.  Bleeding,  tartar 
emetic,  blisters,  antispasmodics,  were  tried  in  turn,  but  without  result,  until  Graves  gave 
up  the  case  in  despair.  At  last  she  had  a  sudden  attack  of  colic,  for  which  an  old  servant 
of  the  family  gave  her  a  full  dose  of  oil  of  turpentine  with  castor  oil.  She  passed  a  large 
piece  of  tapeworm,  and  from  that  moment  every  pulmonary  symptom  disappeared. 

The  bothriocephalus  is  said  to  give  rise  to  more  marked  symptoms  than 
the  tseniee,  but  it  also  may  be  altogether  latent.  Bremser  mentions  the 
case  of  a  Swiss,  who  had  been  eleven  years  away  from  his  native  country 
before  he  discovered  that  he  was  the  host  of  this  parasite. 

Prophylaxis. — To  prevent  the  development  of  tapeworms  in  the  human 
intestine,  meat  which  contains  cysticerci  should  not  be  eaten  at  all ;  and 
all  meat — and  also  fish,  particularly  salmon  and  pike — should  be  so  well 

*  Knoch  thought  that  he  had  proved  that  the  administration  of  proglottides  of 
bothriocephalus  to  puppies  led  to  the  direct  development  of  the  tapeworm  in  their 
intestine,  but  the  validity  of  his  experiments  wiis  disproved  by  Leuckurt. 
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Measly  pork  may  often  be  easily  recognised;  the  bladders  are  of  con- 
siderable size  and  nmy  be  present  in  very  large  numbers.  But  it  is  remark- 
able that  in  the  flesh  of  horned  cattle  cysticerci  have  never  yet  been  seen 
except  after  the  experimental  administration  of  proglottides  of  T  medio- 
<-anellata  to  the  animals  (p.  453).  The  ox  or  heifer  is  a  more  cleanly  feeder 
tiian  a  pig,  and  so  its  only  chance  of  being  infected  with  the  cysticercus  is 
by  swallowing  stray  ova  on  the  grass  it  eats  or  in  the  water  it  drinks 

Happily  cysticerci  cannot  survive  the  temperature  of  boiling  water- 
but,  for  more  reasons  than  one,  sausages  which  are  underdone  in  the  middle 
should  be  avoided. 

In  this  country  several  cases  have  been  recorded  of  tapeworms  infecting 
persons  who  have  been  addicted  to  eating  meat  raw.  But  the  most  strikin- 
instance  is  that  given  by  Kaschin,  of  the  Biirater  of  the  Baikal.  These 
people  live  almost  exclusively  upon  flesh,  which  they  neither  properly  clean 
nor  thoroughly  cook ;  and  they  eat  from  tables  that  are  never  washed,  and 
are  used  for  cutting  up  the  meat.  Even  Avhen  stationed  as  Cossacks  at 
Irkutsk,  after  they  had  been  away  from  their  native  country  for  years,  they 
were  infested  with  tapeworms  to  such  an  extent  that  in  130  autopsies  only 
two  bodies  were  found  to  be  free  from  the  presence  of  the  parasite  :  often 
there  w-ere  several,  and  once  as  many  as  fifteen  in  the  intestines  of  the 
same  individual. 

The  curative  treatment.— Thi^  consists  in  the  administration  of  some 
substance  which  has  the  power  of  killing  the  parasite  without  injuring  its 
host.  At  the  present  time  no  drug  is  used  so  largely  for  this  purpose  as 
the  liquid  extract  (or  "  oil ")  of  male  fern.  A  dose  of  from  fifteen  to  thirty 
minims  may  be  effectual,  but  at  Guy's  Hospital  we  have  been  in  the  habit 
of  giving  a  drachm.  Sir  William  Gull  published  in  the  '  Guy's  Hospital 
Reports  '  (3rd  series,  vol.  i,  1855)  a  series  of  200  cases  thus  treated  with 
much  success.  It  never  does  any  serious  harm,  but  often  produces  sick- 
ness ;  and  Cobbpld  recorded  unpleasant  effects  on  the  nervous  system  from 
a  large  dose. 

Another  useful  drug,  derived  from  Abyssinia,  is  kousso,  which  consists 
of  the  dried  flowers  of  the  Braye.ra  anthehnintica  ;  from  a  quarter  to  half 
an  ounce  of  this  is  infused  in  boiling  water,  and  swallowed,  powder  and  all. 

Oil  of  turpentine,  again,  is  often  effectual :  from  half  an  ounce  to  two 
ounces  may  be  taken,  and  a  single  dose  is  less  apt  to  cause  strangury. 
A  decoction  of  the  bark  of  the  pomegranate  root  is  another  valuable  anthel- 
mintic ;  three  or  four  doses  of  one  or  two  ounces  each  should  be  jriven  at 
intervals  of  an  hour ;  but  it  often  causes  faintness  and  giddiness.  Lately 
thymol  has  been  highly  recommended. 

Whatever  medicine  may  be  chosen,  it  is  advisable  for  the  patient  to 
fast  for  several  hours  before  taking  it,  so  that  the  alimentary  canal  being 
empty,  the  drug  may  with  more  certainty  come  into  contact  with  the  tape- 
worm. For  the  same  reason  a  dose  of  castor-oil  is  sometimes  given  three 
or  four  hours  before  the  anthelmintic. 

The  administration  of  one  of  the  remedies  above  mentioned  almost 
always  brings  away  a  large  portion  of  the  tapeworm,  if  there  is  a  fully 
developed  strobila  in  the  jjatient's  intestine ;  but,  unfortunately,  it  usually 
breaks  at  the  neck.  The  head,  or  rather  the  scolex,  remains  behind,  and 
at  once  begins  to  form  fresh  segments. 
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If  the  parasite  is  a  ttenia,  it  is  remarkable  that  an  interval  of  three 
months  (Cobbold  says  thirteen  weeks)  is  almost  invariably  found  to  elapse 
before  proglottides  again  begin  to  be  passed.  Dr  Fagge  repeatedly  saw  this 
occm-  the  very  day  which  had  been  predicted.  This  period  of  three  months 
corresponds  exactly  with  the  length  of  time  which  is  required  for  the  full 
development  of  the  tapeworm  from  the  scolex ;  so  that  it  seems  to  follow 
that  under  the  influence  of  anthelmintics  the  usual  line  of  fracture  is  close 
to  the  head.* 

The  patient  must  always  be  told  to  look  very  carefully  m  his  evacua- 
tions for  the  head,  the  appearance  of  which  should  be  described  to  him. 
An  enthusiastic  practitioner  may  himself  search  for  it.  Cobbold  recom- 
mends that  the  whole  mass  of  faeces  should  be  passed  through  a  sieve.  If 
the  head  be  not  discovered,  the  patient  may  either  wait  for  three  months 
to  learn  Avhether  the  treatment  has  been  effectual,  or  he  may  take  a  second 
dose.  One  would  have  thought  it  doubtful  whether  drugs  would  act  satis- 
factorily upon  a  tapeworm  of  which  nothing  but  the  head  is  left;  but 
Cobbold  relates  one  instance  in  Avhich,  having  brought  away  almost  the 
whole  of  a  tapeworm  with  one  dose  of  male  fern,  he  gave  another  dose  the 
next  day,  and  succeeded  in  finding  the  head  with  its  four  suckers  m  the 
patient's  faeces. 

Hydatids. — Natural  history  and  development.— have  seen  that 
every  tapeworm  in  the  course  of  its  development  passes  through  a  remark- 
.able  phase,  in  which  it  forms  a  bladder  embedded  in  the  substance  of  a 
host,  and  'filled  with  a  transparent  fluid.  What  is  commonly  called  a 
hydatid  of  the  liver  is  the  cystic  stage  of  a  minute  tapeAvorm,  Avhich  in- 
habits the  intestine  of  the  dog,  and  is  called  Tcenia  echinococcus.  When 
fully  grown  this  measures  only  four  millimetres,  or  about  the  sixth  of 
.an  inch,  and  consists  of  only  three  or  four  segments,  of  Avhich  the  last  alone 
contains  developed  sexual  organs.  It  is  veiy  common  in  London  dogs,  and 
is  often  present  in  large  numbers.  Its  ova  are  discharged  with  the  faeces 
•of  the  host  and  enter  the  human  stomach  either  in  drinking-water,  or  on 
the  leaves  of  lettuce,  cresses,  or  other  raw  vegetables. 

When  an  ovum  of  the  echinococcus-tapeworm  has  thus  found  its  way 
into  a  human  host,  it  at  once  enters  upon  the  Avonderful  transmigration 
above  described.  The  gastric  juice  dissoh^es  its  shell  and  liberates  the 
embryo  as  a  larva,  or  smlex,  Avith  its  six  chitinous  hooks,  to  bore  its  Avay 
through  the  Avails  of  the  stomach  or  small  intestine.  Its  further  course  is 
not  ahvays  the  same  (p.  449) ;  but  hydatids  are  far  more  common  in  the 
liver  than  anyAvhere  else,  because  the  embiyo,  in  piercing  the  Avail  of  the 
stomach  or  intestine,  generally  falls  into  one  of  the  rootlets  of  the  portal 
vein,  and  is  at  once  Avashed  aAvay  by  the  stream  of  blood,  until  it  is  arrested 
in  a  portal  capillary  Avithin  the  liver. 

Having  thus  reached  its  destination,  the  scolex  acquires  four  suckers 
and  more  numerous  booklets,  tAventy-eight  to  fifty-tAvo,  arranged  in  tAvo 
circles.  As  it  groAvs  larger  it  becomes  converted  into  a  laminated  cyst, 
lined  Avith  a  layer  of  granular  cells  and  containing  a  transparent  fluid.  It 
also  becomes  surrounded  by  a  layer  of  vascular  connective  tissue  Avhich 

*  It  no  doubt  sometimes  happens  that  the  creature  breaks  iu  the  muUlle,  particuhirly 
if  tlic  (lose  of  the  uiitlielmintic  is  iuiuicquate.  But  this,  nt  any  rate,  may  lie  siiiil. — thiit 
if  a  portion  of  tajieworm  he  brought  awiiy,  in  which  piirt  ol  the  narrow  neck  is  recognised, 
and  if  the  patient  should  in  much  less  than  three  montlis  Iwyiu  to  jiass  proglottides  per 
■antim,  it  is  certain  that  more  than  one  tajuiu  is  present.  — C.  H.  F. 
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grows  With  Its  growth.  This  capsule  of  a  hydatid  is  formed  from  the 
human  tissues,  with  which  the  hydatid  itself  lies  in  contact 

Up  to  this  point  the  development  of  the  echinococcus  is  like  that  of  the 
7eT^Ei::  -  ^  ^3;,«ticercus.    But  the  further^  a 

ve  y  ditteient.  The  cysticercus,  m  order  to  complete  its  development  has 
only  to  orm  a  single  "head"  or  "  scolex."  But  in  the  ecCcoccu? 
instead  of  a  single  bud,  many  form  on  the  inner  surface  of  the  parent  ^Ys  ' 
gro^nng  from  the  "granular  layer"  or  endocyst,  and  pushing  nto  the 
vesicle,  like  an  invagination.    These  buds,  or  deuLcolicel  do  not  deve  Ip 

;rdioirw'''  'T  '''''''  ''''''  ^^^"^'^  ''''  -  ----  attached  by 

pedcle  but  soon  become  detached.  It  is  then  called  a  "daughter-cyst" 
whi  e  the  original  hydatid  that  encloses  it  is  termed  the  "  niSthei^st'" 
Each  daughter-cyst,  again,  may  develop  one  or  more  "granddaughter'" 
cysts  m  Its  interior.  In  this  way  the  echinococcus  becomes  filled  with 
smaller  vesicles  of  various  sizes,  which  may  amount  to  thousands  Occa- 
sionally certain  echinococci,  described  as  "pill-box  hydatids,"  contain 
smaller  vesicles  arranged  like  a  "  nest "  of  pill-boxes.  Sooner  or  later  the 
little  buds  or  protrusions  cease  to  form  detached  vesicles,  and  develop  into 
1? /'T^'"''''''"'  ''''''  V^dicles  of  which  are  persistent;  these  are 
called  brood  capsules,"  because  they  give  origin  to  a  variable  number  of 
scolices  or  heads,"  each  of  which  has  its  row  of  hooklets  and  its  four 
suckers,  and  is  capable,  under  favourable  circumstances,  of  c^rowino-  into  a 
taenia.  These  scolices  or  heads  alone  used  to  be  called  echinococci ;  and  this 
use  of  the  term  accords  both  with  its  derivation  (exi"os,  hedgehoo-  •  k,',kkoc 
gram  or  berry)  and  ^vith  the  intention  of  Rudolphi,  who  invented  it.  But 
at  the  present  day  the  term  echinococcus  is  applied  to  the  whole  animal 
with  its  daughter-cysts,  brood-capsules,  and  scolices. 

One  difference  between  a  cysticercus  and  an  echinococcus  is  that, 
whereas  the  former  gives  rise  only  to  one  scolex,  and  can  therefore  ulti- 
mately form  only  a  single  tapeworm,  the  latter  may  develop  thousands. 

Echinococci  do  not,  however,  always  pass  through  the  changes  above 
described.  Sometimes  they  fail  to  produce  scolices  and  daughter-cysts, 
and  are  then  described  as  "  sterile  hydatids "  or  "'  acephalocysts."  "The 
term  acephalocyst  was  invented  by  Laennec,  who  believed  that  the  hydatid 
which  infests  the  human  subject  never  produced  scolices,  although  he 
was  aware  of  their  presence  in  hydatids  from  the  lower  animals.*  It  is 
said  that  Bremser,  in  1821,  first  discovered  scolices  in  hydatids  taken  from 
the  human  body.  Bright  gave  a  drawing  of  them  in  the  '  Guy's  Hospital 
Reports  '  for  1837.  Even  after  it  was  recognised  that  the  hydatids  of  man 
usually  contain  scolices,  they  were  still  called  acei^halocysts,  and  the  term 
may  properly  be  applied  to  those  hydatids  which  are  really  sterile.  This 
is  said  to  be  more  frequent  in  the  case  of  hydatids  infesting"  the  brain  than 
in  those  of  any  other  organ. 

Mioltijjle  hydatids. — Sometimes,  but  in  the  hmnan  subject  veiy  rarely, 
instead  of  budding  internally  to  form  daughter-vesicles,  the  echinococcus 
produces  them  externally.  In  this  way  the  liver  may  become  riddled  with 
hydatids,  not  contained  in  any  mother-cyst,  but  penetrating  its  tissue  in  all 
directions,  and  even  invading  the  neighbouring  organs. 

*  "There  is  no  doubt  tliat  the  hydatids  in  the  livers  of  sheep  are  animalcules;  they 
have  been  often  seen  to  move  when  taken  out  of  the  liver  and  put  into  waim  water."-^ 
Mattliew  Hsiillie,  1797.  The  discovery  of  the  nature  of  liydatids  was  made  by  the 
naturalist  Pnllas  in  1760. 
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A  remarkable  case  of  this  exogenous  echinoeoccus  once  occurred  in  Guy's  Hospital, 
under  the  care  of  Dr  llees.  A  boy  was  admitted  with  what  seemed  to  be  ertusion  ot  tluia 
into  the  right  pleura,  and  enlargement  of  the  liver;  but  when  the  chest  was  punctured 
with  a  trocar,  hydatids  escaped.  Ultimately  he  died,  and  it  was  found  tliat  the  liver, 
diaphragm,  and  right  lung  were  full  of  hydatids,  which  were  all  budding  externally. 

A  remarkable  form  of  hydatid,  developed  by  this  process  of  external  gem- 
mation, is  styled  "  multilocular  "  by  Continental  pathologists.  It  forms  a 
solid  globular  mass  in  the  liver,  as  large  as  a  fist  or  a  child's  head.  Its 
periphery  is  Avell  defined,  and  it  can  be  shelled  out  of  the  tissue  in  which  it 
lies ;  but  on  section  it  is  found  to  be  divided  by  trabeculae  into  a  number 
of  small  cavities  of  irregular  form,  each,  containing  a  mass  of  gelatinous 
hydatid  membranes  pressed  closely  together  and  small  cysts  containing 
scolices.  Tlie  individual  cysts  are  never  larger  than  peas,  and  are  often 
as  small  as  millet-seeds.  Virchow  supposes  that  the  parasite  occupies  the 
lymphatic  vessels.  A  multilocular  hydatid  tumour  often  undergoes  soften- 
ing in  its  centre,  and  forms  a  suppurating  cavity,  sometimes  Tvith  secondary 
peritonitis  and  jaundice.  This  form  of  hydatid  tumour  seems  hitherto 
not  to  have  been  observed  in  England.* 

Dr  Mitchell  Bruce  and  Mr  Sheild  have  recorded  a  curious  case  in  ^vhich 
a  hydatid  cyst  of  the  liver  underwent  degeneration  into  a  tough,  gelatinous 
substance,  which  prevented  it  from  collapsing  after  puncture  ('  Med.-Cliir. 
Trans.,'  Feb.  9th,  1892). 

The  hydatid  fluid  has  characters  different  from  those  of  any  other 
liquid  that  is  met  with  in  the  chest  or  abdomen,  but  not  unlike  those  of 
the  cerebro-spinal  fluid.  It  is  limpid  or  veiy  slightly  opalescent,  its  sp.  gr. 
is  1007  to  1009,  or  a  little  higher ;  it  contains  no  albumen,  so  that  it  does 
not  coagulate  either  when  boiled  or  on  the  addition  of  nitric  acid.f  There 
is  only  a  trace  of  sodic  carbonate  and  chloride.  When  a  glass  containing 
hydatid  fluid  is  held  up  to  the  light,  one  can  often  see  floating  in  it  delicate 
white  bodies,  so  minute  as  to  be  only  just  visible,  which  rapidly  settle  to 
the  bottom  of  the  vessel.  These  are  clusters  of  scolices,  either  still  en- 
closed in  their  brood  capsules  or  (if  the  latter  are  ruptured)  kept  together 
by  their  common  stalk.  They  appear  under  the  microscope  as  round 
bodies,  with  oval  calcareous  corpuscles  scattered  through  their  transparent 
substance,  and  each  with  its  crown  of  booklets  and  its  four  suckers,  usually 
retracted  into  the  interior  of  the  cystic  body.  Often  they  are  still  alive, 
and  can  be  seen  to  move.  It  was  formerly  supposed  that  the  scolices,  or 
'•  echinoeoccus  heads,"  became  detached  from  the  main  wall  of  the  parent 
cyst  in  the  course  of  their  growth,  and  that  they  co\ild  swim  about  in  the 
fluid.  But  this  was  a  mistake ;  they  are  naturally  fixed,  and  are  only  set 
free  during  the  operation  of  paracentesis. 

The  discovery  of  a  hydatid  scolex,  or  of  one  of  the  indestructible  hook- 
lets,  in  a  cyst  of  doubtful  nature,  is  of  course  conclusive,  and  the  mem- 
branous outer  wall  of  a  hydatid  cyst  also  has  distinctive  microscopical 
characters.  It  is  made  up  of  very  thin  concentric  layers  ;  and  the  smallest 
portion  is  seen  imder  the  microscope  to  be  marked  with  delicate  parallel 
lines.    A  piece  of  hydatid  membrane  rolls  itself  up,  so  that  the  originally 

*  Frerichs  suggested  that  a  specimen  in  the  museum  of  Guy's  Hospital,  which  is  labelled 
"colloid  cancer  of  the  liver,"  might  be  a  multilocular  hydatid.  But  some  years  ago  I  ciire- 
fuUy  examined  tliis  specimen,  and  could  not  discover  any  trace  of  a  parasite. — C.  H.  V. 

t  Hydatid,  like  cerebro-spinal,  fluid  contains  a  trace  of  grape-sugar,  and  succinnte 
of  ammonia  has  also  been  found  in  it. 
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iliithi  Chemically  it  consists  of  a  modification  of 

£rents     It  iiuteresting  question  whether  there  is  any  natural 

Inmt  to  the  life  of  the  echinococcus.  ]{eynul  is  said  to  have  met  with  a 
patient  m  whom  a  tumour  of  the  neck  had  existed  from  the  a-e  of 
seventeen  to  sixty,  and  when  punctured  gave  issue  to  hydatids,  all  Appa- 
rently hvmg;  and  Budd  recorded  the  case  of  a  lady  who  died  at  the  a-e 
of  seventy-three,  and  who  was  believed  to  have  had  two  hydatid  tumours 
since  she  was  eight  years  old.  But  dead  hydatids  are  frequently  discovered 
when  the  patient  has  died  at  a  much  earlier  age*  The  fibrous  capsule 
ot  a  dead  hydatid  is  often  of  cartilaginous  hardness,  or  in  cn-eat  part 
calcified.  "  ®  '■ 

Anatomical  disfributian.—Echinococci  are  seldom  found  anywhere 
else  than  in  the  liver. f  Leuckart  supposed  that  for  everj^  three  cases  of 
hydatid  of  the  Uver  there  may  perhaps  be  one  in  some  other  organ,  but 
€ven  this  estimate  is  probably  above  the  mark. 

Davaine  collected  very  carefully  all  published  cases  of  hydatids  occurrint^ 
m  other  parts  of  the  body  than  the  liver,  and  he  found  that  among  200 
<;ases  there  were  about  iO  of  hydatids  of  the  lung's,  about  30  ot  the 
muscles  and  subcutaneous  comaective  tissue,  30  of  the  kidneys,  26  of  the 
pelvis,  20  of  the  nervous  centres,  17  of  the  bones,  and  10  of  the  heart. 

When  an  echinococcus  develops  itself  in  one  of  the  lunc/s,  it  is  found  as 
a  rule  in  the  base  of  the  right  lung,  a  fact  probably  due  to  the  six-hooked 
embryo  having  penetrated  into  the  chest  from  the  liver,  or  to  a  primaiy 
hepatic  cyst  opening  into  the  lung.  Thus  pulmonary  echinococci  are 
almost  always  migrated  parasites  of  the  liver.  Clinically,  hydatid  disease 
of  the  lung  is  scarcely  likely  to  be  suspected  until  one  or  more  of  the 
daughter-cysts  have  been  expectorated.  It  produces  hemoptysis  or  puru- 
lent expectoration  with  fever,  and  has  frequently  been  taken  for  phthisis. 

Hydatids  of  the  brain  have  occasionally  been  met  Avith  in  the  dead- 
house  ;  the  symptoms  are  undistinguishable  from  those  of  other  cerebral 
tumours.  The  capsule  of  a  cerebral  hydatid  is  exceedingly  thin  and  deli- 
cate, and  the  cyst  is  sometimes  acephalic  (p.  iSS). 

Echinococci  have  been  found  in  the  heart,  where  they  may  give  rise  to 
varied  symptoms,  or  sometimes  to  none  at  all. 

The  siJJeen  is  very  rarely  the  seat  of  a  hj'-datid  cyst.  In  one  case  of 
the  kind  there  was  a  large  tumour  in  the  left  hypochondrium,  but  until  an 
autopsy  had  been  made,  it  remained  uncertain  in  what  organ  the  parasite 
was  seated.    Hydatids  of  the  kidney  are  not  nearly  so  rare. 

In  the  pleura  and  the  pericardium  the  echinococcus  cj'st  may  grow  to 
considerable  size,  without  the  formation  of  a  capsule  round  it ;  but  this  is 
said  not  to  be  the  case  with  the  peritoneum,  in  Avhich  hydatids  are  described 
as  always  having  a  proper  capsule.  Hydatid  of  the  peritoneum  may  be 
mistaken  for  cystic  disease  of  the  ovaries ;  and  an  attempt  has  several 
times  been  made  to  remove  such  a  tumour  by  ovariotom3\  Occasionally 
hydatid  cysts  are  found  in  different  parts  of  the  abdominal  cavity,  some  of 

*  Cruveilhier  supposed  tlitit  tbc  eutraiice  of  bile  into  the  capsule  may  cause  the  death 
of  the  parasite.  But  this  seems  very  doubtful,  for  I  once  found  two  dead  hydatids  in  the 
same  liver,  one  of  them  containing  bilc-stained  matter,  while  the  contents  of  the  other 
were  colourless;  and  it  seems  unreasonable  to  attribute  the  one  death  to  the  toxic  action 
of  tiie  bile,  and  to  leave  the  other  unexplained. — C.  H.  F. 

t  On  the  treatment  of  hydatid  tumours  in  the  liver,  see  an  important  discussion  at  the 
Clinical  Society  in  December,  1887  ('  Trans.,'  vol.  x.\i). 
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them  having  been  developed  in  the  omentmn,  and  others  in  the  interspaces 

between  the  different  viscera.  ,  .  ,    ,     ,       -4.  le 

Lastly  there  is  a  local  variety  of  hydatid,  which  develops  itselt  m  the 
pelvis  between  the  bladder  and  the  rectum,  or  behind  the  rectum,  in 
men  and  behind  the  uterus  in  women.  In  these  cases  the  six-hooked 
embryo  doubtless  falls  into  the  serous  cavity  when  it  has  penetrated  the 
walls  of  the  stomach,  and  rolls  into  the  most  depending  part  of  the  peri- 
toneal sac  The  result  is  the  formation  of  a  tumour  which  may  assume  an 
oval  form  exactly  like  that  of  a  distended  bladder,  and  may  occupy  pre- 
cisely the  same  situation.  In  a  case  of  this  kind  which  occurred  m  our 
wards  it  was  supposed  that  the  bladder  was  full,  but  of  course  the  catheter 
failed  to  crive  relief ;  the  patient  died,  but  until  the  autopsy  its  real  nature 
was  not  even  suspected.  Bright  relates  a  similar  instance,  and  several 
others  have  been  placed  on  record  by  different  observers ;  so  that  when- 
ever a  fluid  ti.unom-  is  felt  in  this  position,  which  cannot  be  reduced  by 
passing  a  catheter,  the  possibility  of  a  hydatid  should  be  considered. 

Nematoid  worms.— The  remaining  intestinal  worms  belong  to  the 
Nematoidea*— a  group  of  uncertain  affinities,  parasitic,  but  widely  differing 
in  structure  from  the  Cestoid  worms,  and  Avithout  the  same  remarkable 
transformations. 

The  common  round-worm  {Ascaris  lumbricoides,  Lmn.)  is  an  almost 
universal  parasite  in  the  human  intestine  all  over  the  world,  and  most 
animals  are  infested  by  allied  species  and  genera. 

The  distinction  between  what  is  natural  and  pathological  fails  here,  as. 
in  many  other  cases.  Parasitical  animals  and  plants  exist  everywhere  and 
by  as  good  a  right  as  their  hosts.  It  is  as  "  natural "  for  a  man  to  have 
worms  in  his  bowels  as  pediculi  in  his  hair,  and  both  entozoa  and  epizoa  are 
found  in  quadrumana  and  all  other  mammals.  The  cleanliness  of  the  most 
civihsed  communities  is  only  maintained  by  constant  effort,  and  freedom 
from  external  and  internal  parasites  is  as  "  artificial "  as  freedom  of  a  well- 
kept  garden  from  weeds. 

As  its  specific  name  imphes,  the  ascaris  is  not  unlike  the  common  earth- 
worm {Lumbricus  terrestris)  in  appearance.  When  alive  it  is  of  a  reddish- 
hvovm.  colour  with  a  tinge  of  yellow  ;  but  after  its  death  this  colour  slightly 
fades,  and  it  becomes  gi-eyish.  It  has  a  disagreeable  smell,  which  cannot 
be  removed  by  washing,  and  which,  according  to  Leuckart,  has  its  seat  m 
the  deeper  muscular  layers. 

Dr  Bastian  and  some  others  have  suffered  from  irritation  of  the  eyes, 
sneezing,  and  other  symptoms  like  those  of  hay-catan-h  after  dissecting  this, 
worm. 

The  female  is  fifteen  inches  long  ;  the  male,  which  is  comparatively 
seldom  met  with,  measures  only  ten  inches ;  its  circumference  is  also  much 
less  than  that  of  the  female.  They  are  both  cylindrical  in  form,  tapering 
at  each  end,  but  rather  more  gradually  towards  the  head  than  the  tail. 

The  ova  are  elliptical  in  form,  much  larger  than  those  of  the  taenia, 
and  not  unlike  the  eggs  of  bothriocephalus  in  size  and  shape. 

The  life-histoiy  of  this  parasite  has  not  yet  been  completely  ascertained. 

*  Sometimes  spelt  "Nematoda."  The  word  is  derived  regularly  from  vrma,  a  thread,, 
and  ddoc,  appearance.  The  group  nearly  corresponds  with  the  Coelelniiiithiii,  vers  ento- 
zoaires  cavitaires  of  Cuvier. 
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The  female  discharges  ova  which  certainly  do  not  undergo  any  development 
while  they  are  m  the  human  body.    After  their  escape  wfth  the  ^^eT, 
however,  an  embryo  slowly  appears  in  each  egg  if  it  be  kent  in  wlr  n 

formerlylupposed  thi  L  ova 
■  V  :  tab  's  or   rur^nfjr;  1^^  -  ^-king-water  or  upon  uncocked 
Wn!       /  ir     '  ^  P''"''"^  through  the  stomach,  the  em- 

biyos  gradually  became  developed  into  full-grotn  worms.  But  several 
German  investigators  have  deliberately  swaUowed  large  numbers  of  ova 
and  no  specimen  o  the  ascaris  has  hitherto  been  obtained  in  thi"  way  ' 
Leuckart  thought  it  most  probable  that  the  ova  are  swallowed  by  some 
intermediate  host-perhaps  the  larva  of  some  insect-and  that  within  ks 
body  the  embryos  pass  through  changes  which  fit  them  to  be  tranlf  r  ed  to 
the  human  intestine;  but  there  is  no  proof  that  another  host  is  needed 

ihe  Ascarts  lumhricoides  is  rare  in  infants  under  a  year  old   and  is 
most  common  m  children  between  three  and  ten  years  of  age  '  as  wa 
tow^r'^  It  is  more  common  in  ilral  district^' tL  fn 

towns,  and  particularly  m  low  and  damp  localities ;  and  it  is  met  with  more 
often  m  the  autumn  than  at  any  other  season.  Those  who  are  poor  and 
dirty  are  more  subject  to  it  than  others.  In  the  insane  it  is  very  common  • 
a.mong  thirty  lunatics  of  dirty  habits  in  the  Hofheim  Asylum  there  was  no 

the  West  Indian  islands,  Cayenne,  and  Brazil,  the  negroes  at  all  ages  are 
with  scarcely  an  exception,  infested  with  round-worms.    In  Europe  thev 
appear  to  be  particularly  common  in  Finland  and  Holland 

The  round-worm  inhabits  the  small  intestine.  It  may  be  solitary  or 
there  may  be  two,  three,  or  any  number  of  them.  When  numerous  they 
are  often  coiled  together  in  knots,  and  they  have  sometimes  been  found 
obstructing  the  intestine.  Children  have  been  known  to  pass  some  hundreds 
of  them  m  the  course  of  a  few  weeks;  and  Cruveilhier  found  more  than  a 
thousand  m  the  intestine  of  an  idiot. 

It  is  probable  that  each  individual  worm  remains  only  a  few  months 
withm  the  body  of  its  host.  If  they  pass  down  into  the  large  intestine 
they  are  voided  from  the  anus,  either  alone  or  with  the  fjeces  If  they 
make  their  way  upwards  into  the  stomach  thev  are  generally  vomited 
Sometimes  a  worm  is  discharged  through  the  nose  ;  and  it  has  even  been 
known  to  enter  the  larynx,  and  cause  death  bv  suffocation. 

A  curious  point,  to  which  Cobbold  drew  attention,  is  that  the  ascaris 
IS  apt  to  insinuate  itself  into  any  kind  of  small  ring  that  may  be  swallowed 
l)y  Its  host,  such  as  the  "  eye  "  which  answers  to  a  •■'  hook,"  or  the  shank 
•of  a  button.    A  single  worm  has  been  found  with  two  buttons  thus  attached. 

The  parasite  sometimes  makes  its  way  into  the  bile-duct  or  <^all-bladder 
setting  up  jaundice,  or  even  suppuration  in  the  liver.  It  has  sometimes 
escaped  into  the  peritoneal  cavity  through  the  floor  of  an  intestinal  ulcer, 
and  has  been  found  in  an  abscess  at  the  umbilicus  or  in  the  groin.  After 
Its  removal  the  abscess  has  generally  been  found  to  heal. 

The  s?/mptoms  produced  by  these  worms  vary  according  to  their  number 
txnd  the  irritability  of  their  host.  A  single  Ascaris  lumhricoides,  or  even 
two  or  three,  would  scarcely  cause  appreciable  discomfort.  When  sym- 
ptoms arise,  they  are  said  to  be  uneasiness  in  the  abdomen,  nausea,  foulness 
of  breath,  irregularity  of  appetite,  flatulence,  and  the  presence  of  mucus 
in  the  stools. 

In  certain  cases  the  presence  of  round-worms  is  reported  to 'have  caused 
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reflex  symptoms  like  those  ascribed  to  tapeworms :  dilatation  of  the  pupils, 
squinting,  irritation  of  the  nostrils,  and  grinding  of  the  teeth,  in  sleep. 

When  the  round-worms  occur  in  large  numbers  it  is  possible  that  the 
loss  of  material  involved  in  the  formation  of  its  countless  ova  may  directly 
aSect  the  nutrition  of  the  host,  especially  if  the  host  is  a  child. 

But  far  more  serious  cases  have  been  recorded,  of  fatal  obstruction 
caused  by  masses  of  the  parasites  rolled  up  together.  Some  of  these  are 
probably  not  genuine;  but  Dr  Beaven  Kake  reported  an  undoubted  case 
which  occurred  in  a  negro  child  in  Trinidad  (■'  Guy's  Hospital  Gazette,' 
March  8th,  1890).  It  is  also  possible  that  the  presence  of  worms  may 
lead  to  invagination. 

Increasing  cleanliness  of  habits  and  care  in  the  preparation  of  food 
have  no  doubt  diminished  the  frequency  of  round-worms  in  civilised 
countries.  In  China,  where  the  population  is  excessive,  the  food  scanty, 
and  sanitary  precautions  absent,  the  expulsion  of  enormous  numbers  of 
this  parasite  forms  part  of  the  daily  routine  of  practice,  and  the  effects 
of  the  ascaris  are  far  more  serious  than  those  commonly  seen  in  Europe. 

Diagnosis. — There  are  two  conditions  under  which  one  has  to  deal  with 
this  parasite: — either  when  a  patient,  generally  a  child,  presents  some  of 
the  symptoms  just  enumerated;  or  when  one  ascaris  has  been  passed 
jyer  anum,  and  there  is  a  question  whether  there  are  still  others  in  the 
intestine.  In  this  case  one  has  to  bear  in  mind  that  impostors  have  been 
known  to  bring  earthworms  with  them,  which  they  pretend  to  have  passed 
from  the  bowels.  The  true  lumbricus,  however,  is  readily  distinguished 
from  an  ascaris;  it  is  much  redder,  it  tapers  less  at  its  extremities,  and  it 
has  rows  of  small  bristles,  which  aid  it  in  locomotion ;  its  mouth  is  a  short 
fissure  on  the  under  surface  of  its  rounded  head,  whereas  the  mouth  of  the 
Ascaris  hwibricoides  is  a  triangular  aperture  at  the  more  pointed  end  of 
the  animal,  surrounded  by  three  tubercles  or  lips. 

When  the  presence  of  this  parasite  in  the  intestines  is  suspected,  the 
question  may  readily  be  answered  by  a  microscopical  examination  of  the 
patient's  fseces,  which,  if  the  worm  is  there,  are  sure  to  be  full  of  its  eggs.* 

The  ova  are  elliptical  in  form,  measuring  of  an  inch  by  -j^o  of  an 
inch  ;  they  are  of  a  brownish  colour  and  nodulated  on  the  surface,  from  a 
thick  layer  of  an  albuminous  substance  deposited  outside  their  proper  shell. 

Dr  Ransom  gives  (in  Reynolds'  'System  of  Medicine,'  vol.  iii,  p.  197)  the  case  of  a 
■child  who  was  admitted  into  hospital  for  abdominal  pnins  and  disordered  digestion,  and 
Ijecause  she  had  passed  two  i-ound-worms  previously.  The  evacuations  contained  the  eggs 
of  the  parasite.  Medicines  on  severnl  occasions  brought  away  one  or  more  specimens  of 
tlie  ascaris,  and  her  symptoms  entirely  disappeared.  But  ova  were  still  detected  in  the 
stools,  and  therefore  she  was  kept  under  treatment  three  months  and  a  half  longer,  until 
seventeen  worms  in  all  had  been  passed.  No  more  of  the  ova  could  then  be  discovered,  and 
■she  was  accordingly  sent  out  of  the  hospital. 

Treatment. — Santonine  appears  to  be  the  most  eflScient  drug  in  ex- 
pelling the  ascaris.  The  dose,  for  an  adidt,  is  from  three  to  six  grains  twice 
daily,  and  for  a  child  one  to  three  grains ;  but  while  it  is  being  taken,  an 
-occasional  purgative  should  also  be  prescribed.  An  inconvenience  sometimes 

*  The  round-worm  is  estimated  by  Eschricht  to  produce  in  the  year  some  60,000,000 
■eggs.  Tliough  the  egg  of  an  ascaris  is  extremely  minute,  its  diameter  being  a  twentieth 
of  a  millimetre,  the  total  weight  of  the  yearly  produce  of  the  eggs  comes,  according  to 
Lenckart,  to  a  mass  1740  times  that  of  the  parent  worm.  The  queen  bee  only  produces 
130  times  her  weight  in  the  form  of  eggs.  .  .  .  To  equal  the  fertility  of  the  ascaris  the 
human  female  would  have  to  produce  about  25,000  children  in  the  year. 
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produced  by  santomue  is  a  curious  temporary  disturbance  of  vision,  objects 
appearing  of  a  yellow,  green  or  blue  colour.  The  urine  may  also  be  red- 
dened.;  but  what  is  of  more  consequence,  santonins  sometimes  produces 
tenesmus,  and  even  haemorrhage  from  the  bowels.  Dr  Ransom  speaks  of 
Dnhrhos  priiriem  and  oil  of  turpentine  as  being  also  worthy  of  trial 

As  to  preventing  the  ascaris  ovum  from  entering  the  bodv,  all  that  can 
be  said  IS  that  one  should  be  careful  to  drink  only  pure  water  and  to  have  all 
solid  tood  thoroughly  cooked. 

The  allied  species  Ascaris  mystax  has  occasionally  been  observed  in  the 
human  intestine  by  both  German  and  British  helniinthologists. 

The  Oxyuris  vermicularis  (Bremser),  or  "  threadworm  "  {Germ  Maden- 
wurm),  IS  very  much  smaller  than  the  round-worm  just  described     It  was 
formerly  called  Ascaris  vermicularis,  and  this  name  is  not  quite  obsolete 
for  threadworms  are  still  called  "  ascarides;"  but  the  term  is  incorrect,  and 
liable  to  mislead.* 

The  oxyuris  is  like  a  small  piece  of  white  thread.  The  female  measures 
four  tenths  of  an  inch  in  length,  the  male  one  sixth  of  an  inch.  The  latter 
is  much  less  often  seen  ;  it  is  supposed  that  there  is  about  one  male  in  ten. 
They  taper  towards  the  tail,  as  their  generic  name  denotes. 

Threadworms  occur  only  in  the  large  intestine,  the  csecum,  and  colon, 
as  well  as  the  rectum.  The  bile-pigment  can  be  recognised  in  their  bodies. 
They  are  often  present  in  vast  numbers,  and  are  found  either  singly  in  the 
mucus  of  the  bowel,  or  matted  together  into  little  balls. 

The  eggs  of  oxyuris  are  oval  in  form,  and  flattened  on  one  side,  with  a 
smooth  surface  and  thin  membranous  shell.    They  measure  yj-Vo  of  an  inch 

-rro  of  an  inch.  Unlike  those  of  the  Ascaris  lumhricoides,  they  already 
contain  embryos  when  deposited.  It  might  therefore  be  supposed'  that  the 
oxyuris  could  multiply  in  the  human  intestine  for  an  indefinite  period  ; 
but  some  good  observers  believe  that  the  ova  ax-e  incapable  of  undergoing 
development  until  they  have  passed  into  the  external  world,  and  been  again 
swallowed.  This  theory  is  supported  by  analogy;  and  Leuckart  never 
found  young  oxyurides  in  number  approaching  that  of  the  ova,  whereas, 
if  they  were  developed  directly  from  the  eggs,  they  ought  to  be  abundant. 
But  Dr  Guillemard  (•  Allbutt's  System,'  vol.  ii,  pp.  1032,  1035)  considers  that 
both  round-worms  and  threadworms  are  probably  developed  from  ova  with- 
out the  help  of  any  intermediate  host. 

The  oxyuris  emerges  from  the  rectum  of  its  host,  especially  at  night ; 
it  creeps  about  the  anus,  and  in  women  may  pass  into  the  vagina.  It  is 
therefore  conceivable  that,  as  Kiichenmeister  supposed,  the  worm  might 
obtain  direct  access  to  a  fresh  host.  But  the  migration  of  threadworms 
probably  occurs  as  follows.  The  worms  and  their  ova  often  become  adhe- 
rent to  the  skin  and  hair  about  the  anus ;  they  dry  up,  and  ultimately 
break  do\ra  into  dust,  containing  enormous  numbers  of  ova  still  capable 
of  springing  into  life  if  brought  under  suitable  conditions.  Thus  every 
opportunity  is  afforded  for  "  self-reinfection."  Grassi  ascertained  by  experi- 
ment that  a  single  infection  by  ova  through  the  mouth  will  keep  up 
successive  swarms  of  worms  and  eggs  for  five  or  six  weeks. 

Again,  every  faecal  evacuation  of  a  person  infested  with  threadworms 
probably  contains  numberless  ova,  which  may  be  carried  into  drinking- 

*  Efcymologically  the  word  aaKap'iQ  (from  aoKapiltiv,  to  leap)  is  applicable  rather  to 
the  threadworm  than  to  tlie  less  active  roniid-worm. 
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water,  taken  up  by  flies,  deposited  upon  vegetables  and  fruits,  and  so  in 
countless  ways  gain  access  to  a  fresh  host. 

The  symjjtonis  produced  by  threadworms  are  due  to  the  irritation  they 
produce  by  creeping  about  the  anus.  Pruritus  comes  on  generally  soon 
after  the  patient  is  in  bed,  but  sometimes  earlier  in  the  evening.  Marchand 
quotes  the  account  which  a  man  gave  of  his  own  sufferings,  as  follows  :  — 
'•  Every  evening  about  5  or  6  o'clock,  when  I  first  feel  the  worms,  I  become 
pale  and  troubled,  and  sometimes  I  have  even  shivered;  my  companions 
often  notice  it ;  I  am  restless  and  obliged  to  walk  about ;  if  I  am  at  a  place 
of  entertainment,  I  leave  instantly  and  hasten  to  employ  a  cold  enema ; 
this  does  not  always  give  me  relief,  and  I  am  then  in  torture ;  I  tear  my 
perinseum  and  scrotum,  and  am  obliged  to  micturate  every  instant."  Irri- 
tability of  the  bladder  is  sometimes  caused  by  the  presence  of  thread- 
worms, and  they  sometimes  excite  priapism  or  nymphomania.  Another 
occasional  symptom  is  tenesmus ;  and  the  faeces  may  contain  a  large  excess 
of  mucus.  Cruveilhier  recorded  the  case  of  a  child  who  was  awakened 
every  night  at  the  same  hour  by  an  agonising  pain  in  the  anal  region,  so 
that  he  screamed  and  writhed  about  in  bed.  The  periodicity  of  the  attacks 
led  to  the  administration  of  quinine,  but  with  no  success,  until  thread- 
worms were  looked  for  and  the  cause  discovered. 

The  treatment  is  a  less  easy  matter  than  might  be  expected.  Watson 
often  relieved  patients  of  threadworms  by  prescribing  infusion  of  quassia 
as  an  injection.  Lime-water,  solutions  of  chloride  of  sodium,  or  of  per- 
chloride  of  iron  also  have  been  recommended,  injected  every  third  or  fourth 
day  for  two  or  three  weeks. 

Since  the  oxyuris  occurs  in  the  caecum  and  in  the  upper  part  of  the- 
colon,  Cobbold  recommended  active  saline  cathartics,  repeated  for  several 
days  in  succession,  before  enemata  are  given,  also  large  draughts  of  infu- 
sion of  gentian,  and  an  Indian  remedy — Aristolochia  hracteata.  The 
introduction  of  a  little  mercurial  ointment  within  the  verge  of  the  anus 
before  the  patient  goes  to  bed  will  effectually  prevent  threadworms  from 
creeping  out  of  the  rectmn ;  but  this  plan  requires  some  caution,  lest  sali- 
vation should  follow.  Relief  is  afforded  to  the  itching  by  the  application 
of  carbolic  oil  or  dilute  red  oxide  ointment  or  cocaine. 

Children,  particularly  about  five  or  six  years  old,  are  much  more  com- 
monly infested  with  threadworms  than  grown  persons,  but  they  are  also 
more  easily  freed  from  their  presence  than  adults. 

If  the  above  view  of  the  life-histoiy  of  the  oxyuris  is  complete,  scru- 
pulous cleanliness  in  all  the  surroundings  of  a  patient  is  the  only  pro- 
phylaxis. 

The  TricJiocephalus  dispar*  (Rudolphi),  another  nematode  worm,  has 
its  seat  in  the  caecum.  It  is  remarkable  for  its  very  long  thread-like  neck, 
which  forms  about  two  thirds  of  its  whole  length  of  one  and  a  half  to  two- 
inches ;  and  it  was  formerly  called  Triclmrus  from  a  mistake  between  the 
head  and  the  tail.  The  female,  which  is  more  numerous,  lies  coiled  up 
in  the  mucus.  This  parasite  appears  to  give  rise  to  no  symptoms ;  it 
has  scarcely  ever  been  discovered  in  the  evacuations,  and  possesses  no 
clinical  interest. 

As  its  ova  may  be  found  in  the  feeces,  it  is  well  to  mention  that  they 
are  bluntly  spindle-shaped,  with  transparent  ends,  and  that  they  measure 

*  Ascaris  trichiura  (Linn.),  Trichurus  (Buttner). —  Germ.  Peitschenwurra. 
VOL.  II.  30 
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0-023  mm.  in  breadth  by  0-051  mm.  in  length,  somewhat  less  than  those 
oi  oxyuris. 

The  Anajlostomum  duodetmU*  (Dubini)  is  of  far  greater  importance 
although  happily  it  is  not  found  in  this  country.  It  is  occasionally  met 
with  m  Italy,  and  was  discovered  at  Milan  by  Uubini  in  1843-  it 
occurs  also  in  Sardinia  and  in  Sicily.  It  is  almost  universal  among  the 
natives  of  Egypt,  where  it  was  discovered  by  Griesinger  and  Bilharz  in  1851. 
<See  Dr  Sandwith's  monograph,  read  at  the  Congress  held  in  Rome  in 
1894.)  It  is  common  in  Spain,  in  Northern  and  Central  Africa,  the  East 
and  West  Indies,  Peru,  and  Brazil.  In  Northern  Europe— Bonn,  Chem- 
nitz, St  Etienne,  and  Liege— it  has  been  found  in  miners.  At  a  'meeting 
of  the  Pathological  Society  in  1867,  some  specimens  of  it  from  Brazil  were 
exhibited  by  Dr  Hermann  Weber.  (See  his  paper,  with  figures,  'Path. 
Trans.,'  xviii,  p.  274.)  It  is  still  very  common  in  Egypt  and  in  some  parts 
of  Hindoostan  (Dobson). 

It  must  be  borne  in  mind  that  this  parasite  is  often  present  -without 
the  serious  symptoms  to  be  described ;  in  fact,  the  host  may  appear  to  be 
in  ordinary  health. 

The  sclerostomum  inhabits  chiefly  the  jejunum,  generally  lying  between 
the  valvulse  conniventes,  with  its  mouth  firmly  fixed  in  the  mucous  mem- 
brane by  means  of  its  four  conical  chitinous  teeth.  The  female  occurs  in 
larger  numbers  than  the  male. 

The  sclerostomiun  is  a  small  round  worm  with  its  head  bent  nearly  at 
right  angles.  The  male  measures  nearly  half  an  inch  in  length  ;  the  female 
seven  tenths  of  an  inch.  It  may  be  present  in  enormous  numbers,  for 
1250  have  been  counted  in  a  single  patient.  It  feeds,  not  upon  the  intes- 
tinal contents  like  other  worms,  but  upon  blood,  which  fills  its  digestive 
■canal,  and  gives  its  body  a  red  colour.  It  fixes  itself  firmly  by  means  of 
two  pairs  of  teeth  (of  which  the  ventral  pair  is  the  larger)  into  the  mucous 
membrane  of  the  duodenum  or  jejunum ;  and  within  its  mouth  there  are 
two  moveable  blades,  which  doubtless  serve  to  incise  the  tissues. 

The  spot  to  which  it  is  attached  is  indicated  by  ecchymosis ;  and 
probably,  if  it  shifts  its  position,  the  punctures  which  it  leaves  may  go  on 
bleeding.  The  intestines  are  sometimes  found  full  of  blood  after  the 
patient's  death,  although  haemorrhage  from  the  bowels  seldom  occurs  during 
life.  The  body  of  the  worm  usually  hangs  free  Avithin  the  gut,  protected 
more  or  less  by  the  ridges  of  the  mucous  membrane;  but  sometimes  it  is 
rolled,  up. 

The  female  sclerostomum  lays  numerous  eggs,  which  are  oval  bodies, 
with  a  thin,  transparent  shell,  of  nearly  the  same  size  as  those  of  the 
oxyuris,  but  less  elongated,  measuring  only  length.    They  also 

differ  in  having  no  operculum,  and  in  their  yolk  being  undivided  or  only 
just  segmented  at  the  time  of  their  expulsion  in  the  faeces,  whereas  the 
eggs  of  the  oxyuris  already  contain  embryos. 

The  life-history  of  the  sclerostomum  has  not  been  directly  traced,  but 
it  is  believed  to  be  the  same  as  that  of  the  allied  Dochmius  trigonocejilialus 
of  the  dog.  If  this  be  correct,  the  ova  become  hatched  when  they  pass  into 
mud  or  water,  and  produce  slender  worais  which  exhibit  active  movements. 
These  require  no  intermediate  host,  but  develop  into  sexually  mature  ani- 
mals before  they  are  swallowed  and  reach  the  human  alimentai-y  canal. 

*  Also  liiiown  as  Sclerostomum  duodenale  (Cobbold),  as  Strongyhts  or  Dochmius  duo- 
denalis  (Leuckiii't,  Diesing),  and  as  Sir.  quadridentatus  (von  Siebold). 
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The  parasite  is  met  with  chiefly  in  hot  climates,  where  men  are  often 
compelled  to  drink  water  from  dirty  pools  exposed  to  contamination  m 
every  way. 

Since  hundreds  and  even  thousands  of  these  parasites  are  sometimes  pre>- 
sent  in  the  same  individual,  it  is  not  surprising  that  they  should  give  rise 
to  gi'ave  anjemia. 

It  was  Griesinger  who  showed,  in  1854,  that  the  form  of  anaemia  known 
as  Eg}'ptian  chlorosis  was  due  to  the  presence  of  this  parasite  ('  Arch.  f. 
phys."^  Heilkunde,'  xiii,  557).  Wucherer,  of  Bahia,  found  in  1886  that  the 
same  symptoms  depend  on  the  same  cause  in  Brazil ;  and  Dr  Strachan  has 
reported  cases  from  Jamaica  ('  Brit.  Med.  Journ.,'  June  27th,  1885).  In 
fact  this  form  of  severe  and  sometimes  fatal  ana&mia  has  been  met  with 
in  all  the  warmer  parts  of  the  world. 

The  ancylostomum  was  the  cause  of  epidemic  anseania  among  the 
workmen  in  the  St  Gotthard  Tunnel  in  1880  (see  a  paper  by  Dr  Bugnion, 
•  Brit.  Med.  Journ.,'  March,  1881,  p.  882).  One  of  these  cases  came  under 
the  care  of  Prof.  Baumler,  of  Freiburg.  Similar  epidemics  of  anaemia  have 
been  observed  among  miners  in  Hungary,  Germany,  Belgium,  and  France, 
the  wai-mth  of  this  underground  habitat  being  apparently  essential  to  the 
life  of  the  parasite. 

It  is  remarkable  that  at  least  in  Egypt  the  disease  is  very  rare  iu 
women,  and  in  children  under  twelve  years  old.  Among  402  patients  Dr 
Sandwith  found  only  three  females — one  grown  woman  and  two  girls  about 
thirteen.  It  is  much  less  common  among  the  negroes  and  in  the  Soudanese 
regiments  than  among  the  Egyptian  fellaheens ;  and  it  is  only  very  rarely 
seen  in  Europeans.  But  the  '  Lancet '  (Feb.  1st,  1890)  relates  the  case  of 
an  Englishman  who  was  subject  to  anaemia  in  India,  was  treated  in  London, 
sent  to  Australia  for  his  health,  and  the  cause  of  his  malady  was  at  last 
discovered  and  cured  by  a  physician  in  Heidelberg. 

The  resulting  antemia  may  prove  fatal  in  a  few  weeks,  or  it  may  run  on 
indefinitely,  unless  death  occurs  by  dysentery.  At  first  the  patient  appears 
well  nourished,  but  at  length  he  becomes  wasted  and  dropsical.  The  sym- 
ptoms are  those  which  follow  constant  loss  of  blood  from  any  cause:  — 
giddiness,  sleepiness,  dyspnoea,  and  in  advanced  cases,  oedema.  The  tem- 
perature is  usually  normal  or  subnormal.  The  number  of  red  blood-discs 
is  diminished  sometimes  from  4  to  1  million  per  cubic  millimetre.  The 
haemoglobin  is  reduced  to  50  or  30  per  cent,  of  the  normal. 

If  vmrecognised,  this  "  tropical  anaemia "  may  last  for  years,  until  the 
patient  is  at  length  carried  off  by  diarrhoea,  pneumonia,  or  some  other 
accidental  malady.    More  rarely  the  fatal  termination  is  by  dropsy. 

Microscopically  the  eggs  may  be  recognised  by  diluting  the  faeces  with 
water,  stirring,  and  examining  the  sediment.  They  are  much  like  those  of 
oxyuris,  but  more  slender  in  shape.  The  worms  themselves  remain  fixed 
in  the  intestine,  but  after  a  purge  may  be  discovered  in  the  faeces. 

Detection  of  the  ova  or  worms  is  the  only  way  of  distinguishing  anaemia 
thus  produced  from  other  kinds  of  symptomatic  anaemia,  and  from  the 
severest  form  described  by  Addison  as  idiopathic,  and  since  called  pernicious. 

The  drugs  which  have  been  used  in  the  treatment  of  this  disease  are 
oil  of  male  fern,  santonine,  oil  of  turpentine,  assafoetida,  and  aloes ;  but 
thymol  in  large  doses  (introduced  by  Bozzolo  in  1880)  is  now  found  to  be 
the  most  effectual  treatment.  Prophylaxis  depends  entirely  on  enforcing 
habits  of  personal  cleanliness. 
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Strnnrjylus  {E untrongylus)  [/iff as*  is  u  very  large  neuiatoid  worm  in- 
habiting the  pelvis  of  the  kidney  in  certain  Carnivora,  and  very  rarely 
occurring  in  human  beings.  It  is  not  very  uncommon  in  dogs  and  wolves,, 
in  the  coatimondi  (Nasna),  racoon,  otter,  and  seal,  and  has  also,  it  is  said' 
been  met  with  in  horses  and  oxen.  Most  recorded  cases  in  man  are- 
spurious,  and  refer  to  ascaris  or  to  fibrinous  clots  passed  2?er  urethram. 
Kiichenmeister  quoted  fourteen  cases,  but  only  those  of  Grotius  (1595),. 
Euysch,  and  Blasius,  and  a  more  recent  one  of  Moublet,  seem  to  be  authen- 
tic. Diesing  can  only  adduce  three  clear  cases.  A  specimen  in  the 
Hunterian  Museum  is  said  to  be  taken  from  the  human  kidney. 

This  species  is  the  largest  nematoid  entozoon  known.  The  male  grows 
to  a  length  of  ten  inches,  and  the  female  to  thrice  that  length.  One  huge 
strongj^us  of  this  species  -was  found  free  in  the  abdominal  cavity  of  one  of 
the  Esquimaux  dogs  which  McClintock  took  on  his  arctic  expedition  in 
search  of  Sir  John  Franklin.  It  was  sent  from  Greenland  to  Steenstrup,  at 
Copenhagen,  and  by  him  given  to  Leuckart,  who  based  his  account  of  the 
strongylus  on  that  specimen  from  the  dog  and  two  others,  one  from  a  coati, 
and  the  other  from  an  American  mink  (JIustela  vison). 

An  allied  but  much  smaller  species  {Stronffylus  armatus),  after  it  has 
v/andered  from  the  caecmn  or  colon,  affects  the  blood-vessels,  and  produces 
aneurysms  in  the  mesenteric  arteries  in  horses  and  asses. 

Trichimi  »x>iraUs\  (Owen). — This  nematode  is  truly  an  intestinal  worm, 
although  it  was  long  after  its  discovery  only  known  as  occasionally  found 
in  the  muscles.  Its  life-history  is  not  unlike  that  of  the  other  nematodes- 
Avhich  infest  the  human  intestine ;  the  i>rincipal  difference  being  that, 
instead  of  its  ova  passing  out  through  the  rectum,  they  develop  within, 
the  parent  worm  into  young  trichinae,  w^hich,  as  soon  as  they  are  born, 
begin  an  active  migration  among  the  tissues  of  their  host. 

Tiedemann,  in  the  year  1822,  first  noticed  the  presence  of  Avhite  stony 
concretions  in  the  human  muscles,  but  he  did  not  describe  them  further,, 
and  Leuckart  doubts  whether  these  were  trichina  capsules.  In  this  country 
Hilton  was  the  first,  in  1832,  to  record  the  fact  that  he  had  met  with  the- 
encysted  trichinae.]:  He  could  not  determine  their  precise  nature,  but 
thought  that  they  were  probably  very  small  cysticerci.  Next  Sir  James- 
Paget,  then  a  student  of  St  Bartholomew's,  independently  described  them. 
Two  years  later  Owen  showed  that  they  w-ere  hollow  capsules,  and  that 
each  of  them  had  coiled  up  within  it  a  minute  nematoid  worm,  to  which  he 
gave  the  name  of  Trichina  sjjiralis,  and  fully  described  its  anatomy. 

The  capsules  enclosing  the  w^orm  are  just  visible  to  the  naked  eye ;  they 
measure  inch  in  length,  and  y^^y  inch  in  breadth.  They  are  lemon- 
shaped,  and  their  long  diameter  is  always  in  a  line  with  the  muscular  fibres 
among  which  they  lie.  They  occur  in  all  striped  muscles,  even  in  the' 
tensor  tympani,  but  are  most  numerous  in  the  diaphragm  and  the  muscles 
of  the  trunk.  The  heart  is  sometimes  affected,  but  in  unstriated  muscles 
they  are  never  met  wdth,  so  that  the  oesophagus  contains  them  only  in  its 
Tipper  part.  They  have,  however,  been  found  in  the  subcutaneous  fat,  and 
in  the  intestinal  walls.    They  feel  gi-itty  when  touched  with  a  knife. 

*  Strougylus  {ffTpoyyiXoc),  round, 
t  Hair-worm — 6pi^,  rpixoe,  a  hair. 

J  'London  Medical  Gazette,'  1833,  p.  fi05.  Owen's  paper  is  in  the  'Zool.  Tran?.,' 
vol.  i,  p.  315  (1835).  The  oldest  preparation  of  trichinre  is  one  of  the  steruo-hyoid  muscle- 
in  the  Guv's  Museum,  put  up  by  Hodgkin  in  1828. 
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,owin.-  to  the  deposition  of  calcareous  matter  3  this  soinetinies  renders 
theur  altogether  opaque,  but  is  usually  present  only  in  their  exti-emities, 
leuvin<^  the  middle  transparent,  so  that  under  the  microscope  the  little 
^•ormln  the  interior  is  at  once  visible.  There  is  an  excellent  description 
of  the  trichina,  with  figures  by  Dr  Bristowe  and  the  late  Mr  Rainey,  m  the 
'Pathological  Transactions'  for  lS5i ;  and  good  plates  are  given  m 
Cobbold's  •  Entozoa.' 

Not  only  swine  (tlie  usual  bearers  of  the  disease  to  man),  but  rats 
above  all,  also  cats  and  dogs,  hedgehogs  and  moles,  horses  and  calves, 
rabbits  and  guinea-pigs,  are  liable  to  infection.  The  muscles  of  birds 
remain  free  from  invasion,  though  the  worms  multiply  in  their  intestines ; 
and  trichina  do  not  breed  in  cold-blooded  animals. 

The  earliest  experiments  which  threw  light  upon  the  way  in  which  the 
trichina  gains  access  to  the  human  body  were  those  of  Herbst,  who  in 
1851  showed  that  when  flesh  containing  trichinae  was  given  to  ammals, 
they  in  turn  became  infested  with  the  parasite.  He  did  not  trace  the 
intermediate  steps,  and  naturalists  were  led  astray  by  Kiichenmeister's 
hypothesis  that  the  trichina  was  a  stage  in  the  development  of  Triclw- 
.ceplialus  clispar.  In  1860,  however,  Virchow  and  Leuckart  showed  that 
this  was  not  the  case.  They  fed  animals  with,  trichinous  meat,  and  found 
that  the  worms  at  once  escaped  from  their  capsules  and  developed  into 
sexually  mature  entozoa  of  a  previously  undescribed  kind. 

The  experiment  has  since  beea  repeated  by  many  observers,  aiid  with 
uniform  results.  An  animal  to  which  trichinous  flesh  has  been  given  is 
Tiilled  at  the  end  of  forty-eight  hours ;  and  the  mucus  lining  its  alimentary 
canal  is  found  to  contain  numerous  minute  living  worms  already  sexually 
mature.  They  are  not  visible  to  the  naked  eye,  but  are  easily  recognised 
under  the  microscope.  The  majority  of  them  are  females ;  these  measure 
one  twelfth  to  one  ninth  of  an  inch  in  length  (2—3  mm.).  The  males  are 
■smaller,  being  only  iV  to  of  an  inch  long  (1-2— 1-6  mm.).  If  the  host 
be  left  until  the  sixth  day  before  it  is  killed,  the  female  worms  contain 
free  embryos,  Avhich  may  be  Avatched  under  the  microscope  as  they  are 
extruded  and  move  about  the  field.  It  is  estimated  that  at  least  150 
young  are  produced  by  each  female  trichina. 

It  is  therefore  clear  that  from  the  sixth  or  seventh  day  onward  after 
the  ingestion  of  trichinous  flesh  by  man  or  any  other  animal,  living  trichina- 
embryos  are  poured  in  large  numbers  into  the  alimentary  canal.  Thence 
they  find  their  way  to  the  peritoneum,  the  lymph-glands,  the  viscera,  and 
the  muscles.  Probably  the  embryos  enter  the  blood-stream,  and  ultimately 
reach  the  tissues  through  the  walls  of  the  systemic  capillaries.  In  the 
voluntary  muscles  alone  do  they  find  the  conditions  necessary  for  their, 
further  development;  for  if  they  enter  other  tissues  they  either  perish 
•or  migrate  again  until  they  reach  their  proper  seat.  Even  when  they  have 
reached  the  muscles  they  seem  at  first  to  move  on  in  the  course  of  the 
fibres,  for  they  are  found  in  larger  numbers  towards  their  tendinous  inser- 
tions than  elsewhere,  as  though  these  formed  obstacles  arresting  their 
further  progress.  They  have  sometimes  been  distinctly  seen  within  the 
sarcolemma,  but  more  often  between  the  fibres.  Once  lodged  in  the 
muscles  they  grow  rapidly,  and  acquire  an  alimentary  canal,  and  rudi- 
mentary sexual  organs.  At  this  stage  they  roll  themselves  up,  and  round 
each  of  them  a  capsule  is  developed  about  the  fourth  week  after  their 
immigration.    It  consists  originally  of  an  exudation  due  to  the  irritation 


^'^^  NEMATOID  WORMS 

blins  '"DrThT,HM  ^""^^^^  -  ti-^  calcification 

beg  ns.  Di  Ihudichum  says  that  in  rabbits  he  has  seen  the  capsules  per- 
lectly  opaque  ^ylthm  ten  weeks;  but  in  the  human  subject  caldficat  on  L 
not  complete        less  than  a  year,  and  Kupprecht  found  capsules  "ti 

Calciiication  of  the  capsule  does  not  always  destroy  the  trichina  within 
activity,  but  m  course  of  time  it  may  itself  perish 

kT^"''  ^'''^''''^  '^^^'^  "^'^^  contained  in  the  muscles  of  the 
human  body  is  enormous.  From  data  obtained  in  animals  it  has  been 
estimated  at  from  twenty  to  thirty  millions. 

After  the  invasion  of  trichina-embryos,  the  muscle-fibres  lose  their 
striation,  become  brittle  and  homogeneous,  and  show  numerous  minute 

ZlZT'  ''''^^'^  ''Pl'^''''       ^  P^l^  reddish-grey 

Trichmiasis.— At  the  time  when  Leuckart  and  Virchow  were  workin- 
out  experimentally  the  life-histoiy  of  the  trichina,  Zenker  had  just  observed 
a  case  m  which  the  parasite  caused  a  fatal  illness  in  the  human  subiect 
On  Januaiy  12th,  1860,  a  girl  was  admitted  into  the  Dresden  Hospital 
suffering  from  what  at  first  appeared  to  be  fever.    She  died,  and  on  post- 
mortem examination  the  characteristic  lesions  of  enteric  fever  were  absent 
but  the  muscles  were  full  of  living  trichinae  as  yet  unencapsuled.    The  -irl 
had  been  m  the  service  of  a  butcher,  who  had  killed  a  pig  about  a  week 
before  her  illness  commenced.    She  had  been  employed  in  making  sausa-es 
of  the  pork,  and  had  veiy  likely  eaten  some  of  it  in  an  uncooked  state 
Ihe  sausages  and  a  ham  from  the  pig  were  examined  and  found  to  contain 
trichinae.    It  was  also  ascertained  that  the  butcher  and  two  other  persons 
had  been  taken  ill  about  the  same  time,  but  had  recovered.* 

Sy7nptoms.~Many  cases  have  since  been  recorded,  so  that  the  clinical 
aspect  of  trichiniasis  is  now  well  known.  At  first  it  is  undistin-^uishable 
from  those  of  other  febrile  diseases.  The  patient  complains  of  loss  of 
appetite,  sleeplessness,  and  a  sense  of  extreme  lassitude  and  depression,  and 
It  may  be  of  nausea  and  vomiting ;  but  at  the  end  of  a  week,  or  a  little 
later,  the  arms  and  legs  begin  to  be  stiff  and  painful.  The  elbows  and 
knees  become  flexed,  and  great  pain  is  produced  by  any  attempt  to 
straighten  them.  After  a  time  the  limbs  are  sometimes  rigidlv  extended, 
and  the  body  is  as  though  aflected  with  opisthotonos.  The  muscles  are 
tender  to  the  touch ;  when  grasped  they  feel  hard  and  swollen,  and  as  if 
they  were  distending  the  fasciae  in  which  they  are  enclosed.  The  jaws  are 
often  closed  for  several  weeks,  after  which  the  muscles  may  become 
suddenly  relaxed  again,  with  an  audible  crack.  Movements  of  the  eyes  are 
painful,  and  the  power  of  accommodation  is  lost.  The  breathing  becomes 
shallow  and  hurried  from  implication  of  the  thoracic  muscles,  until  cough- 
ing, sneezing,  and  yawning  become  almost  impossible. 

About  the  end  of  the  second  week  the  eyelids  are  observed  to  be  oede- 
matous,  and  sometimes  the  whole  face  and  neck.  Afterwards  the  legs  and 
the  parts  round  the  joints  become  swollen. 

In  trichiniasis  the  temperature  seldom  rises  above  102°  Fahr.  There 

*  Leuckart  ('Die  nieiisclilicheu  Parasiten,'  vol.  ii,  p.  525)  recalls  the  early  observatiou 
of  a  case  of  "pneumouia  and  pericarditis  with  muscular  rlieuniatisni,"  i.e.  of  trichiniasis, 
at  Bristol,  by  Dr  Wood,  iu  1835  {'  Lond.  Med.  Gnz.,'  p.  190). 
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often  profuse  sweating,  and  a  miliary  eruption  may  appear.    The  pulse 
foretimes  very  rapid;  the  tongue  is  red,  slightly  furred,  and  rather 
dry;  and  diarrhoea  may  occur,  especially  m  severe  cases. 

if  the  patient  dies,  it  is  usually  in  the  fourth  or  fifth  week  of  the 
attack  but  sometimes  much  earlier-from  pyrexia,  pneumonia,  or  ^ceratK>n 
of  the  colon.    If  he  recovers,  convalescence  is  tardy,  lasting  thi-ee  or  foui 

'"'"^t^nosis.-Well-marked  cases  are  not  difficult  to  recognise  :  for  the 
symptoms,  taken  together,  are  unlike  those  of  any  other  disease.  Manson 
says  that  the  nearest  approach  to  trichiniasis  is  Beri-beri-one  a  myosit  s, 
tZ  other  a  neuritis.  The  diagnosis  may  be  established  by  the  micx-o- 
scopical  examination  of  a  minute  portion  of  muscle  removed  during  the 
patient's  hfe.  Rupprecht  found  many  adult  worms  m  the  stools  of  patient, 
to  whom  large  doses  of  calomel  had  been  given 

The  disease  often  occurs  as  an  epidemic.  Thus,  at  Pl^uen  m  1862, 
thirty  persons  were  attacked  about  the  same  time.  At  Hettstadt,  near 
the  Hartz  Mountains,  four  separate  outbreaks  of  trichmiasis  occuri-ed  be- 
tween September,  1861,  and  March,  1864;  in  the  most  important  of  these 
158  persons  were  attacked,  of  whom  twenty-eight  died.  Other  epidemics 
have  been  observed  at  Stassfurt,  Dessau,  Leipzig,  and  elsewhere. 

In  En-land  the  only  cases  of  trichiniasis  which  have  been  detected 
durin-  life,  or  attended  with  symptoms  (since  Wood's  in  1835)  are  those 
recorded  in  1871  by  Mr  Dickinson,  of  Workington,  in  Cmnberland.  The 
patients  were  a  farmer's  wife,  his  daughter,,  and  a  serving  man.  They  had 
all  been  eating  sausages  and  pork  from  one  of  the  farmers  home-fed  pigs, 
the  flesh  of  which  was  found  by  Cobbold  to  be  full  of  trichmse. 

Possibly  cases  due  to  the  migration  of  trichina-embryos  into  the  muscles 
do  really  occur  from  time  to  time  in  this  country,  bxit  are  overlooked. 
Indeed  the  fact  that  encapsuled  trichinae  are  now  and  then  found  m  the 
bodies  of  those  who  have  died  of  other  complaints,  shows  that  the  necessary 
conditions  for  the  entrance  of  this  parasite  into  the  human  body  are  not 
entirely  absent  in  England.      But  even  encapsuled  and  harmless,  the 
trichina  is  rarely  met  with  here  as  compared  with  its  frequency  m  Ger- 
many    In  Dresden,  Zenker  detected  it  in  four  out  of  136  post-mortem 
examinations ;  and  in  Berlin  Virchow  found  it  six  thnes  in  the  course  of  a 
single  year ;  but  often  only  a  small  number  of  trichinae  were  present,  so 
that  they  might  easily  have  been  overiooked.    Probably  in  such  cases  the 
symptoms,  if  any,  would  be  very  slight,  and  might  be  attributed  to  "  rheu- 
matism."   Even  on  the  Continent  the  disease  is  far  more  common  m 
Northern  Germany  than  elsewhere,  and  most  common  of  all  in  Saxony. 
In  districts  where  pork  is  not  eaten  raw  it  is  very  rare.      Next  to 
Germany,  it  is  most  common  in  the  United  States ;  but  is  also  recorded 
in  India,  and  by  Guillemard,  at  Amoy. 

The  severity  of  a  case  of  trichiniasis  appears  to  depend  upon  the  number 
of  embryos  which  penetrate  into  the  muscles.  Thus  the  most  important 
guide  to  prognosis  is  believed  to  be  the  state  of  the  patient's  limbs,  as 
regards  mobility  and  pain  on  movement.  The  mortality  in  different  epi- 
demics varies  greatly— from  2  to  30  per  cent.  Children  are  said  almost 
always  to  recover. 

Treatment. — The  first  indication  is  to  expel  as  many  of  the  trichinoe  as 
possible  from  the  alimentary  canal.  For  this  puri^ose  castor  oil  is  recom- 
mended, or  calomel  in  full  doses,  repeated  at  intervals.    Manson  advises 
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nJtVtlZTT,^:'  trichiniasis,  animals  intended  for  human  food 
must  be  i^ept  out  of  the  Avaj  of  trichinous  flesh.    Piers  doubtless  derive 

-""^r^^^^^  ^'y'  for  rats  are%he^nlle'rn 
mcnmae  beaiers  of  all  animals,  and  devour  their  own  dead.    Tile  trichina 
retains  its  vitality  after  the  flesh  containing  it  has  become  putrid  nd 
after  snaoking,  pickling,  freezing,  and  even  heating  to  a  decree  as  hiW  as 
sometimes  reached  in  the  deeper  parts  of  half-cLked  po?k  ^ 

hunrxn  frr.ll  T  ''""'^'r.^  ''J'^^^^  should  by  accident  be  used  for 
human  food,  all  danger  is  obviated  if  the  meat  is  cooked  throughout. 

Filaria  sanguinis  nocturna.f~In  1866  Wucherer  detected,  in  cases 
of  chylous  urme  occurring  in  Brazil,  certain  minute  living  orc^aki  ms  tl  e 
embryos  of  a  nematoid  worm.    Six  years  later,  in  1872,  the  late  Dr  T  K 
fo^'tint  tv' discovered  similar  embryos  in  the  blood.    It  was  soon 
;  o?       ?N  ''''  '^""^^^^^  occurrence,  and  that  the  haematozoon  (as  it 

^as  called)  was  by  no  means  limited  to  persons  affected  with  chyluria  In 
Southern  China,  for  instance,  among  1000  natives  taken  at  random,  about 
100  are  said  to  be  infested  with  this  parasite.  In  that  distr-ict  similar 
larval  entozoa  (as  of  Filarm  immitis)  are  very  common  in  the  blood  of 
dogs  and  m  many  species  of  birds,  so  that  their  presence  in  man  did  not 
suii^rise  experienced  helminthologists.  Among  those  who  harbour  the 
Filaria  mnguims  honiinis  (as  Lewis  termed  it)  some  appear  to  be  in 
perfect  health  but  otliers  suffer  from  lymphangitis  with  varicosity  of  the 
mgumal  lymphatics,  lymph-scrotum,  elephantiasis,  or  chyluria 

The  discovery  of  the  parent  worm  from  which  the  embrvos  found  in  the 
blood  are  derived,  was  effected  in  1876  by  Dr  Bancroft,  "'of  Brisbane,  in 
Australia.  He  first  obtained  a  dead  specimen  from  a  lymphatic  abscess  in 
the  arni,  and  afterwards  four  living  ones  from  a  hydrocele  of  the  spermatic 
cord.  These  he  sent  to  England  to  Dr  Cobbold,  who  gave  to  the  entozoon 
the  name  of  Filaria  Bancrofti.  It  is  now  ascertained  to  be  the  mature 
form  of  the  nocturnal  Filaria  sanguinis.  The  length  of  the  female  is  from 
three  to  three  and  a  half  inches ;  its  breadth  from         to  It  has  a 

circular  mouth,  destitute  of  papillse,  a  narrow  neck,  and  a  bluntly  pointed 
tail.  Its  body  is  smooth,  and  of  an  opaline  appearance,  and  it  has  been 
described  by  Dr  Manson  as  looking  "like  a  delicate  thread  of  cat-ut 
animated  and  wriggling."  This  observer,  in  1880,  while  operating  on  a 
case  of  lymph-scrotum,  removed  at  the  same  time  a  portion  of  a  living 
worm,  and  showed  that  it  lay  in  the  interior  of  a  dilated  lymphatic.  He 
also  proved  that  the  parasite  is  naturally  viviparous,  for  he  saw  fully 
formed  embryos,  exactly  like  those  which  are  found  in  the  blood,  escaping 
from  the  vagina.  The  embryo  in  the  blood  is  always  enclosed  in  a  delf- 
cate  sac  or  sheath,  which  fits  it  accurately,  except  that  a  collapsed  or 
unoccupied  part  is  seen  projecting  behind  either  the  head  or  the  tail, 
according  to  the  direction  in  which  the  worm  happens  to  be  moving;  and 

*  Friederich  gave  picrate  of  potash  in  one  case  whicli  ended  in  recovery;  but  live 
trichinje  were  afterwards  found  iu  t.his  patient's  muscles.  Glycerine  has  been  administered 
in  cases  of  trichiniasis  in  the  United  States,  in  the  hope  of  killing  the  trichina)  by  abstract- 
ing water. 

t  Filaria,  a  threadworm  {filum,  a  thread).    The  worms  discovered  in  the  human 
blood  belong  to  at  least  three  species — F.  nocturna,  F.  diurna,  and  F.  persfans. 
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it  seems  now  to  be  certain  that  this  sheath  is  nothing  else  than  the  en- 
velope or  shell  of  the  ovum,  which,  as  the  embryo  develops,  yields  before 
its  vigorous  spontaneous  movements,  and  so  continues  to  be  stretched  out 
over  ?he  worm.  The  size  of  these  embryos  is  such,  that  they  can  traverse 
the  lymph-paths  through  any  glands  that  may  come  in  their  way,  and 
so  passing  on  from  the  lymphatic  vessel  in  which  the  parent  worm  lies 
into  the  thoracic  duct,  at  length  reach  the  blood-vessels.  Their  diameter, 
indeed,  is  only  about  -j^^^",  not  more  than  that  of  the  leucocytes  which 
circulate  through  the  lymph-glands  ;  their  length  is  about 

So  long  as  the  embryos  of  the  filaria  remain  in  the  blood,  they  continue 
the  same  size,  and  show  no  indication  of  further  development.  This  fact 
is  of  itself  sufiEcient  to  suggest  that  they  are  waiting  to  be  transferred  to 
some  other  host ;  and  it  seems  to  have  occurred  independently  both  to  Dr 
Bancroft  at  Brisbane,  and  to  Dr  Manson  at  Amoy,  that  this  host  might 
probably  be  some  species  of  mosquito  which  feeds  on  human  blood.  Dr 
Manson  came  to  this  conclusion,  in  1877,  and  afterwards  discovered  that 
the  filaria  above  described  is  only  present  in  the  cutaneous  blood-vessels 
dm-ing  the  night.  At  about  6  or  8  p.m.  they  begin  to  make  their 
appearance  ;  by  midnight  their  numbers  reach  the  maximum ;  as  morning 
approaches  they  become  fewer  and  fewer ;  by  8  or  9  a.m.  they  cease  to  be 
discoverable.  Probahly  during  the  day  they  may  be  all  collected  in  the 
pulmonary  capillaries,  or  in  those  of  the  deeper  structures  generally,  and  at 
night  visit  the  vessels  of  the  skin. 

Dr  Stephen  Mackenzie  recorded  in  the  '  Piithologicjil  Transactions '  for  1882  observa- 
tions made  at  intervals  of  three  hours  for  weeks  together,  and  the  periodicity  was 
found  to  be  as  complete  as  it  possibly  could  be.  Dr  Mackenzie  also  submitted  his  patient 
to  the  experiment  of  having  his  habits  of  life  reversed,  so  that  for  nearly  three  weeks  he 
remained  out  of  bed  all  night,  and  rested  in  the  daytime,  the  hours  of  his  meals  being 
arranged  accordingly ;  the  result  was  that  during  this  time  the  filarite  were  found  in  the 
blood  during  the  day,  but  not  at  all,  or  only  in  much  smaller  numbers  during  the  night. 
Moreover,  they  were  not  tempted  to  come  out  during  the  day  by  even  the  thickest  London 
fog. 

The  filaria's  habit  of  entering  the  capillaries  of  the  integument  at  night- 
time is  adapted  to  bring  them  within  reach  of  the  proboscis  of  a  nocturnal 
blood-sucker  like  the  mosqviito. 

Dr  Manson  persuaded  a  Chinaman,  known  to  be  infested  with  the 
filaria,  to  sleep  in  a  "  mosquito  house."  Next  morning  the  gorged  insects 
were  caught  and  examined.  The  blood  in  their  stomachs  was  found  to 
contain  filarite  in  even  larger  nimibers  than,  that  of  the  man  from  whom  it 
had  been  derived.  It  is  supposed  that  they  become  entangled  in  the 
proboscis  of  the  mosquito,  and  ai-e  so  removed  from  the  blood-vessels. 
Having  reached  their  new  host,  they  lose  their  sheaths,  grow  to  the  length 
of  one  thirtieth,  of  an  inch,  and  acquire  a.  distinct  alimentary  canal,  a  mouth 
with  three  or  four  nipple-like  papilla,  and  rudiments  of  generative  organs. 
Their  movements  also  become  extremely  active.  These  changes  are  com- 
pleted in  from  four  to  six  days.  During  this  time  the  mosquito  has  been 
digesting  her  single  meal  and  maturing  her  own  ova ;  she  noAv  deposits 
them  on  the  surface  of  water,  after  which  she  dies,  and  probably  falls 
into  the  water  on  which  her  eggs  are  laid. 

The  filaria  next  makes  its  way  out  of  tlie  body  of  the  dead  insect 
into  the  water.  The  next  step  is  that  it  is  swallowed  by  a  hmnan  being, 
from  whose  stomach  it  bores  a  passage  into  the  thoracic  duct  or  into 
some  lymphatic  vessel ;    and   along   this   it   then    works  up  stream,  in 
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obedience  to  some  strange  instinct,  until  it  reaches  a  spot  which  it  takes 
for  its  permanent  abode.  Here  we  must  suppose  that  it  is  joined  by  an- 
other parasite  of  the  opposite  sex,  after  which  it  furnishes  to  the  lymph- 
channels  and  to  the  blood-current  of  its  host  those  swarms  of  larvae  which 
formed  the  starting-point  of  our  inquiry  as  to  the  life-historj^  of  the  ento- 
zoon.  How  long  the  parent  worm  lives  vre'  do  not  as  yet  know ;  but  a 
case  observed  by  Dr  Manson  shows  that  it  may  be  not  less  than  thirty- 
two  years;  he  found  living  filarise  in  the  blood  of  a  man  aged  fifty,  who 
had  had  lymph-scrotum  from  the  age  of  eighteen.  There  is  some  reason 
for  supposing  that  it  may  be  killed  by  an  acute  disease  in  the  host. 

Dr  Stephen  Mackenzie's  patient  was  attacked  with  rigors  as  the  result  of  going  out  of 
the  hospital  on  a  cold  and  windy  day  in  October,  and  after  the  following  day  no  embryos 
were  ever  discoverable  in  his  blood.  Pleurisy  set  in,  and  an  abscess  formed  near  the  ieft 
collar-bone;  and  when  he  died  two  and  a  half  months  later  no  trace  of  the  worm  could  be 
found.  Dr  Mackenzie  supposes  that  it  became  dislodged  during  the  rigor,  and  reacbino- 
the  termination  of  the  thoracic  duct  on  the  left  side  of  the  neck,  excited  both  the  pectoral 
abscess  and  also  the  pleurisy.  However  this  may  be,  it  seems  clearly  to  have  perished 
from  an  early  period  of  the  man's  fatal  illness,  and  its  body  to  have  disappeared. 

An  important  matter  to  determine  is  how  the  filaria  injures  the  lym- 
phatic vessels.  Dr  Hanson's  ('Path.  Trans.',  1882)  hypothesis  is  that  so 
long  as  the  discharge  of  embryos  goes  on  after  the  manner  above  described, 
the  parasite  is  perfectly  innocuous  to  its  host.  But  from  some  cause  or 
other  it  happens  in  certain  cases  that  instead  of  the  larval  filarise  enclosed 
in  their  sheaths,  ova  in  a  much  earlier  stage  of  development  are  extruded 
from  the  maternal  vagina.  Manson  has  twice  obtained  such  ova  from  the 
lymphatics.  According  to  Manson,  they  measure  jVo"  in  breadth  by 
in  length ;  according  to  Cobbold,         by  yoVo"-  either  case  their 

transverse  diameter  is  far  greater  than  that  of  the  embryos;  and  they 
thus  fail  to  pass  along  channels  which  the  embryos  would  find  no 
difficulty  in  traversing.  Manson  supposes,  for  instance,  that  when  they 
are  carried  by  the  lymj^h-stream  to  a  gland  they  become  impacted  in  the 
small  channels  formed  by  the  afferent  vessel.  The  result  must  be,  as 
anastomosing  paths  become  one  after  another  obstructed,  a  more  or  less 
complete  stasis  of  lymph,  not  only  in  the  neighbourhood  of  the  spot  where 
the  parent  worm  is  situated,  but  also  in  the  whole  of  one  or  both  of  the 
lower  limbs,  and  in  the  scrotum. 

The  pathological  effects  of  the  filaria  will  be  described  hereafter  in  the 
chapter  on  affections  of  the  urine  and  in  that  on  elei^hantiasis. 

Filaria  sanguinis  diurna  is  only  known  on  the  West  Coast  of  tropical 
Africa.  It  appears  in  the  cutaneous  blood-vessels  only  during  the  day. 
Its  host  is  unknown,  but  is  probably  some  dipterous  day-fly.  Manson  con- 
jectures that  its  mature  or  parental  form  may  be  Filaria  loa. 

A  third  worm  whose  embiyos  may  infest  the  human  blood  is  Filaria 
sanguinis  perstans,  which  may  be  found  either  by  day  or  by  night.  It  also 
has  only  been  discovered  on  the  Congo  and  the  Guinea  Coast.  Like  the 
diurnal  species,  it  does  not  api^ear  to  have  any  relation  to  chyluria  and 
lynaphatic  diseases. 

The  Guinea-worm  {Dracunculus  medinensis*)  is  an  enormously  long 

*  The  specific  name  refers  to  their  frequent  occurrence  in  Medina  and  otber  parts  of 
Arabia  (cf.  Plutarch,  'Sympos.,'  viii,  9). 


FILARIA  SANGUINIS— DRAOUNOULUS,  ETC.  475 

nematoid  worm  from  one  to  three,  or  even  five,  feet  in  length,  of  which  the 
female  only  is  known.  It  inhabits  the  subcutaneous  tissue,  usually  ot  the 
legs,  to  wliich  it  gains  access  from  the  water-tanks  in  India,  Egypt,  Arabia, 
the  coast  of  Guinea,  and  other  hot  countries.  Its  effects  are  purely  those  of 
local  irritation,  but  they  are  often  severe. 

Dr  Manson  has  made  out  its  history.  The  worm  lays  her  eggs,  or, 
rather,  embryos,  for  it  is  viviparous  in  water.  They  then  enter  the  body 
of  a  common  fresh-water  crustacean,  cyclops,  which  apparently  conveys  them 
to  the  human  stomach  in  drinking-water.  Thence  the  embryo  bores  its 
way  to  the  subcutaneous  tissues,  always  seeking  the  lower  extremities, 
where  it  is  most  likely  to  find  water.  The  worm  (how  and  where  impreg- 
nated is  not  yet  known),  as  soon  as  the  sore  it  makes  is  opened  under 
water,  pours  out  its  living  embryos.  If  the  leg  be  moistened  with  water 
even,  the  instinct  of  the  worm  makes  it  eject  a  little  millcy  fluid  containing- 
thousands  of  them. 

A  suppurating  sore  is  thus  produced  which  may  persist  for  years.  The 
natives  draw  out  a  portion  of  the  intruder  and  wind  it  round  a  stick,  which 
they  attach  to  the  patient's  leg;  but  before  it  is  all  thus  extracted,  the 
worm  often  breaks.  The  modern  treatment  is  to  cut  down  on  the  parasite,, 
lay  open  its  track,  and  dress  the  wound  mth  phenol  or  other  germi-  and 
vermi-cidal  application. 

Trematoda. — Two  members  of  this  very  distinct  group  of  animals, 
mostly  parasitic  in  habit,  have  been  found  in  the  hmnan  body.  One  of 
these,  the  liver-fluke  {Fasciola  hepatica  or  Distomii/in  Ivepatiaiivi*)  infests 
the  gall-passages,  but  it  is  very  rarely  found  in  man,  at  least  in  civilised 
Europe — it  is  said  to  be  more  common  in  Bosnia.  In  sheep  it  causes  a 
common  disease,  the  sheep-rot,  after  passing  through  an  intermediate 
stage,  first  as  a  free  cercaria,  then  in  the  tissues  of  a  fresh-water  snail, 
Limngea,  and  lastly  as  a  free-living  inhabitant  of  wet  pastures. 

The  other  Trematode  worm  {Bilharzia  iKzmatohia)  inhabits  the  pelvic 
veins  of  persons  living  in  Egypt  and  Natal,  and  produces  serious  hsematuria. 
Its  ova  are  passed  out  in  the  urine,  and  are  recognised  by  a  pointed  process 
at  one  end,  or  in  some  cases  by  a  second  spike  projecting  from  the  side 
of  the  egg.  This  worm  will  again  be  noticed  in  the  chapter  on  Hgematuria. 
It  was  described  by  Griesinger,  who  named  it  after  Bilharz,  its  discoverer 
in  Cairo  in  1855. 

Acanthocephala. — ^A  thorn-headed  worm,  Eclvinorlvynchus,  sp.,  has 
only  once  been  certainly  discovered  in  the  human  intestine  by  Lambl 
('Prager  Vierteljahrschrift,'  Feb.,  1849).  A  second  case,  reported  from 
Netley  in  1872,  is  doubtful.    It  is  common  among  pigs  in  England. 

Acarina. — A  parasite  belonging  to  the  class  Arachnida,  and  to  the  same 
order  of  mites  as  that  to  which  the  Acarus  and  the  Deniodex  appertain,  is 
occasionally  found  in  the  liver,  but  it  is  always  dead  and  encysted.  It  is 
called  Pentastoma  tcenioides,  and  has  no  clinical  significance.  We  have 
frequently  noted  it  at  Guy's  Hospital. 

Psorospermia  have  been  occasionally  recorded  in  the  human  liver. 


*  Fasciola,  dim.  of  fascia,  band  or  tape.  Distomum,  a  name  given  under  the  strange 
mistake  that  the  two  suclcers  are  mouths. 
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These  oval  encysted  parasites,  probably  a  phase  in  the  development  of 
Gre-annidae,  are  frequently  found  clustered  into  opaque  white  nodules  in 
the  livers  of  rabbits,  and  when  extremely  numerous  produce  emaciation  and 
•death.  They  have  been  recognised  in  the  alimentary  canal  and  liver  or 
other  glands,  not  only  of  mammals  and  fishes,  but  also  in  insects,  moUusks 
and  worms,  and  are  probably  ubiquitous.  They  are  rarely  met  with  in 
man,  and  still  more  rarely  produce  symptoms ;  but  possibly  some  cases  of 
tubercles  m  the  liver  have  really  been  examples  of  this  disease.  A  remark- 
able case  was  published  by  Mr  Silcock  in  the  '  Path.  Trans.'  (xli,  p.  .320). 
An  excellent  account  of  our  present  state  of  knowledge  concerning  these 
parasitic  monozoa,  with  plates  and  ample  references,  is  contributed  by  Dr 
Delepine  to  the  same  volume  of  the  '  Pathological  Transactions '  (1890, 
p.  346).  The  parasitic  nature  of  the  organisms  described  in  cancerous 
cells,  and  regarded  as  allied  to  psorospermia,  has  been  much  contested,  and 
•at  present  has  not  been  established  (vol.  i,  p.  97). 

The  remaining  animal  parasites  of  the  human  body  are  the  amoebae, 
or  Plasmodia,  whicli  have  been  described  in  the  chapter  on  Malaria  (vol  i. 
p.  397). 
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TnnP  28fcl,  1754 -Bv  way  of  prevention  therefore,  I  this  day  sent  for  my  friend  Mr 
HuS  the  greatliirgeJn  'nd  Anatomist  of  Covent  Garden  ;  and  tho>  my  Belly  was  not 
ye?  veiT  full  and  tight:  he  let  out  ten  quarts  of  water,  the  young  sea-surgeon  attending  the 
operation,  not  as  a  performer  but  as  a  student.  ^^^^^^^^ ,  zisbon. 

Acute  Septic  Peritonitis— CTimcaZ  symptoms— Origin  :  secondary  to  visceral- 
disease— baciUary -puerperal  -uroimic— extreme  rarity  of  idiopathic  acute- 
peritonitis— Morbid  anatomy— Local  and  circumscribed  pentomtis—iSub- 
phrenic  suppuration— Diagnosis— Treatment :  medical  and  operative 

Chronic  Peritonitis— PeniowmZ  adhesions — Thickening,  general  and  local — 
liver,  spleen,  omentum— Locular  and  general  effusion— Freguency— Causes. 

Tubercle  of  the  Vv.m'YOiii'E^JM.- Anatomy— Symptoms— Age  and  sex 
Diagnosis — Prognosis — Treatment. 

Cancer  of  the  Peritoneum— Co7?i7JionZ?/  secondary — Anatomy- Symptoms. 

MGm^^— Physical  signs— diagnosis— Chylous  ascites— inflammiatory  and  obstruc- 
tive ascites— Prognosis— Treatment  by  drugs  and  by  paracentesis. 

The  peritoneum  is  part  of  the  great  body-cavity  {coelom)  formed  by  the 
mesoblast  splitting  into  somatopleure  and  splanchnopleure.  It  is  a  huge 
areolar  space  or  lymph-sac,  and  its  most  intimate  pathological  relations  are 
not  with  skin  or  mucous  membranes — not  even  with  the  joints  or  the  so- 
called  arachnoid  space— but  with  the  pleura,  pericardium,  and  tunica^ 
vaginalis. 

The  diseases  of  these  three  divisions  of  the  same  original  cavity  are  very 
similar:  acute  inflammation,  serous  or  purulent,  traumatic  or  septic; 
chronic  adhesive  inflammation,  with  more  or  less  thickening  and  hyper- 
trophy;  chronic  irritative  effusion,  and  passive  dropsical  effusion — hydro- 
thorax,  hydropericardium,  and  ascites.  All  three  serous  membranes  are 
liable  to  be  invaded  by  tubercle,  and  also  by  cancer.  All  three  are  prone 
to  follow  the  pathological  fate  of  the  viscera  which  they  cover ;  they  are  all 
apt  to  suffer  in  the  course  of  Bright's  disease;  and  lastly,  we  not  infre- 
quently see  them  all  affected  together,  often  by  inflammation  or  tubercle,, 
and  more  rarely  by  cancer. 

On  the  other  hand,  rheumatism  seldom  or  never  affects  the  peritoneum 
as  it  does  the  pericardium,  and  peritonitis  is  seldom  or  never  the  result  of 
exposure  to  cold,  as  pleurisy  undoubtedly  is. 

Although  peritonitis  is  not  so  constant  a  companion  of  inflammation  in. 
any  abdominal  viscus  as  is  pleurisy  of  pneumonia,  yet  it  is  most  often 
secondary  to  inflammation  of  one  or  other  of  the  organs  it  covers,  the 
effect  ranging  from  the  adhesions  which  slowly  form  about  an  enlarged 
liver,  spleen,  or  ovary,  to  the  rapid  and  violent  inflammation  which  blazes: 
up  when  pus  or  fsecal  material  finds  its  way  into  the  cavity.  The  most 
important  viscera  from  this  point  of  view  are,  for  men-patients  the  intes- 
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tines  and  the  stomach,  next  the  gall-bladder,  and  then  the  urinary  bladder 
In  the  case  of  women  the  ovaries,  Fallopian  tubes,  and  uterus  ^  up 
peritonitis  more  frequently  than  any  other  viscera  ^ 
yaiZies^''^  peritonitis,  as  we  see  it  clinically,  into  the  foUowing 

fl^.^'it'''*'''  ^""^'f*^^^'  suppurative,  virulent,  affecting  the  whole  cavity  of 
the  abdomen :  always  secondary  to  perforation  or  to  some  septic  process 
as  m  puerperal  fever  after  childbirth.  P^^^t^hb, 

2.  Acute,  sero-fibrinous,  or  sero-purulent,  but  local  and  circumscribed  • 
traumatic,  or  secondary  to  visceral  inflammation  or  to  Bright's  disease 

d.  Chi'onic,  adhesive,  local,  hypertrophic. 

4.  Chi-onic,  with  serous  effusion,  sometimes  latent. 

5   Tuberculous,  with  adhesions,  thickening,  and  effusion,  serous  or  sero- 
purulent,  occasionally  haemorrhagic. 

6.  Cancerous,  with  adhesions,  thickening,  and  effusion,  usually  of  blood- 
stained serum. 

^^^'''^  PeritoxNitis.— This  disease  is  both  fatal  and  common.  In 
1873,  taking  a  year  at  hazard,  of  434  inspections  made  at  Guy's  Hospital 
m  at  least  52  death  was  directly  attributable  to  acute  peritonitis,  or  nearly 
one  m  eight.  In  1898,  twenty-five  years  later,  of  449  inspections  made  in 
the  same  hospital,  42  were  due  to  peritonitis.  In  ahnost  eveiy  case  fatal 
peritonitis  is  septic,  and  secondary  to  injury  or  disease  of  the  abdominal 
viscera,  or  to  an  infective  process. 

Sjpiiptoms.—These  vary  greatly  in  different  cases,  and  they  are  often  so 
masked  as  to  make  recognition  peculiarly  difficult. 

If  we  take  the  case  of  an  apparently  healthy  person,  who  is  suddenly 
seized  with  peritonitis,  we  shall  find  him  lying  in  bed  on  his  back,  with  his 
knees  drawn  up,  his  features  pinched  and  drawn,  his  eyes  sunken  and  dark. 
There  is  no  sweat,  and  his  face  is  pale,  but  its  watchful,  anxious  look  is  like 
that  of  a  patient  with  rheumatic  fever. 

He  complains  of  sharp,  sometimes  cutting  or  burning  pain  in  the 
ahdomen.  This  is  constant,  but  liable  to  aggravation  if  he  changes  his 
posture,  if  he  coughs  or  sneezes  or  strains,  and  also  when  there  is  move- 
ment of  gas  in  his  intestines.  He  dreads  pressure,  even  the  lightest  appli- 
cation of  the  hand.  Tenderness  may  either  be  diffused  equally  over  the 
whole  surface,  or  may  be  most  intense  at  some  particular  spot,  probably 
the  starting-point  of  the  inflammation.  The  movements  of  the  diaphragm 
cause  so  much  pain,  that  in  breathing  the  patient  instinctively  uses  the 
upper  ribs  only;  the  inspirations  are  therefore  shallow,  and  are  repeated 
forty  or  fifty  times  a  minute. 

An  attack  of  peritonitis  sometimes  begins  with  shai-p  rigors.  These  are 
followed  by  more  or  less  fever.  The  temperature  may  rise  to  104°  or  to 
105° ;  but  it  is  important  to  remember  that  a  normal  temperature  gives 
no  certainty  that  peritonitis,  and  even  purulent  peritonitis,  is  not  present. 
We  found  the  same  exceptions  in  cases  of  pleurisy,  and  even  of  empyema. 
AVhen  death  is  approaching,  the  temperature  falls  to  normal,  or  below  it, 
and  the  hands  and  feet  are  icy  cold.  As  Mr  Syraonds  has  remarked,  the 
temperature  keeping  up  during  the  period  of  repose  in  perforative  perito- 
nitis— when  shock  is  over,  and  vomiting  and  pain  have  yielded  to  starvation 
and  opium — is  often  a  valuable  sign  that  the  danger  is  not  over  (Address 
to  the  Hunterian  Society,  Feb.,  1899).    The  pulse  is  frequent,  ranging  from 
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100  to  150.  At  first  it  is  often  small,  hard,  and  strong— the  wiry  pulse. 
I'n  the  later  stages  it  becomes  still  smaller,  feeble,  compressible  irregular, 
_-the  thready  pulse;  it  may  be  imperceptible  for  some  hours  before  death. 
In  fatal  cases  this  usually  occurs  by  collapse,  the  mind  often  remaining 
clear  to  the  last  moment.  But  there  may  be  great  restlessness  towards  the 
end,  the  patient  tossing  about  in  delirium  for  an  hour  or  two  before  death, 
and  careless  of  the  posture  he  assumes. 

The  fact  that  the  inflammation  penetrates  to  the  subserous  and  muscu- 
lar coats  may  be  one  reason  why  there  is  constipation  in  peritonitis.  The 
bowels  can,  however,  be  moved  by  giving  purgatives,  if  this  dangerous 
mistake  is  committed ;  and  in  puerperal  peritonitis  diarrhoea  is  as  frequent 

as  constipation.  .,     •,•  m 

Vomiting  is  sometimes  the  earliest  symptom  of  acute  pentomtis.  ihe 
tongue  is  small,  furred,  and  dry.    When  the  case  is  approaching  a  fatal 
termination  the  patient  is  sometimes  tormented  by  obstinate  hiccough; 
micturition  is  often  painful  and  difficult,  particularly  in  pelvic  peritonitis, . 
and  the  urine  is  scanty  and  high-coloured. 

The  surface  of  the  abdomen  is  not  only  tender  to  the  touch,  but  also 
much  harder  than  natural  by  a  conservative  reflex  action,  which  interferes 
with  physical  examination,  but  is  of  great  diagnostic  import.  After  a 
time  it  is  distended,  sometimes  enormously,  with  gas  which  accumulates  m 
the  paralysed  bowels— a  condition  called  tympanites  and  meteonsmus  by 
the  Greek  writers.  The  abdominal  walls  early  become  immovable  m 
breathing;  the  recti  and  other  muscles  are  rigid,  and  the  semilunar  and 
transverse  markings  may  be  plainly  discerned  through  the  integuments. 

At  first  the  percussion-note  is  everywhere  tyimpanitic,  usually  of  a 
liigher  pitch  than  in  health,  but  after  a  time  it  may  become  short  and  tym- 
panitically  dull  from  extreme  distension.  Sometimes  we  can  detect  one  or 
more  circumscribed  regions  of  dulness,  which  point  to  local  effusion.  A 
friction-sound  like  that  of  pleurisy  may  be  detected  by  the  stethoscope 
occasionally,  but  seldom  in  acute  general  peritonitis.  Fluctuation  points 
to  the  case  becoming  chronic,  and  an  audible  rub  to  its  being  local. 

As  stated  above,  symptoms  are  often  so  little  marked  that  it  needs 
much  care  and  experience  not  to  overlook  the  presence  of  peritonitis. 

JEtioIogy. — Acute  peritonitis  is  probably  always  of  septic  origin,  and  is 
most  commonly  caused  by  extension  from  a  viscus — as  a  rule  a  hollow 
viscus.    For  the  cavities  in  the  abdomen,  besides  being  liable  to  undergo 
perforation  and  to  discharge  then-  contents  into  the  serous  cavity,  are  also 
more  subject  than  the  solid  viscera  to  those  septic  forms  of  inflammation 
which,  when  they  reach  the  peritoneal  surface,  excite  the  same  unhealthy 
action  there.    Thus  cirrhosis  of  the  liver  does  not  set  up  acute  or  general 
peritonitis,  nor  does  chronic  inflammation  of  the  ovaries,  nor  the  swollen 
spleen  of  ague  or  of  enteric  fever;  but  a  ruptured  hepatic  abscess,  a  per- 
forated gall-bladder,  a  sloughing  appendix  cseci,  a  ruptured  bladder  or 
ovarian  cyst,  or  septic  conditions  of  the  uterus  or  Fallopian  tubes  after 
delivery  or  abortion — these  are  almost  certain  to  produce  acute  and  fatal 
peritonitis.    An  embolic  block  in  the  spleen  from  ulcerative  endocarditis 
may  occasionally  set  it  up,  and,  in  a  few  instances  noted  in  the  2^ost- 
niortem  records  at  Guy's  Hospital,  its  starting-point  was  suppuration  of 
the  kidney.      Another  exceptional  origin  is  in  softening  of  tuberculous 
lymph-glands. 

A  perforating  ulcer  of  the  stomach  at  once  sets  up  general  septic  peri- 
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tonitis ;  and  a  perforating  intestinal  ulcer  will  do  the  same ;  most  fre- 
quen  Iv  a  typhoid  ulcer,  but  even  tuberculous  ulcers,  which  ar;  much  1  ss 
likely  to  perforate,  have  done  so  in  several  cases  in  our  experience  Intes- 
tinal strangulation  always  causes  septic  peritonitis;  but  chronic  obstruction 
and  mere  fc^ecal  impaction  may  also  produce  fatal  peritonitis  by  ulceration 
and  perforation  o  the  dilated  part  of  the  gut  above  the  seat  of  obstruction 
Lastly  must  still  be  mentioned  surgical  operations  on  the  abdominal  orirans 
as  occasional  causes  of  peritonitis,  although  this  is  now  very  rare 

Typhlitis  in  both  sexes  and  pelvic  suppuration  in  women  are  probably 
the  two  most  frequent  of  all  causes  of  secondar}^  peritonitis;  and  next 
perforation  of  the  stomach  or  bowel. 

In  some  of  these  cases  the  cause  is  obvious ;  in  others  obscure  The 
patient  may  be  attacked  when  apparently  in  perfect  health,  as  when  the 
starting-point  of  the  disease  is  a  deep  ulcer  of  the  stomach  or  duodenum  • 
and  even  when  it  is  a  typhoid  ulcer  of  the  ileum,  the  occurrence  of  perito- 
nitis may  be  the  first  indication  of  illness,  for  enteric  fever  may  in  excep- 
tional cases  be  latent.  Another  of  the§e  obscure  causes  of  peritonitis  is 
typhlitis. 

In  most,  if  not  in  all  cases,  puerperal  peritonitis  starts  from  a  septic  or 
sapraemic  state  of  the  lining  membrane  of  the  uterus,  which  infects  the 
peritoneum  either  along  the  Fallopian  tubes  or  through  the  sinuses  and 
venous  chamiels,  which  are  often  filled  with  pus.  Miscarriages,  again, 
are  not  rarely  followed  by  peritonitis ;  and  it  may  also  be  set  up  by  extra- 
uterine foetation,  a  pelvic  hsematocele,  gonorrhoeal  suppuration  of  a  Fallo- 
pian tube,  or  sloughing  of  an  ovary.  The  most  careful  vaginal  examination 
should  therefore  be  made  in  every  case  of  obscui-e  peritonitis  in  a  woman. 

When  we  cannot  trace  acute  peritonitis  to  a  primary  local  disease,  there 
is  no  doubt  that  it  is  always  secondary  to  some  general  septic  infection. 
Sometimes  the  bacilli  of  tubercle,  sometimes  the  streptococci  of  suppura- 
tion, and  sometimes  the  specific  microbe  of  Enteric  fever,  or  a  virulent 
form  of  Bacillus  coli  is  found  in  the  exudation.  Peritonitis  is  veiy  rare 
after  Scarlatina;  but  epidemic  peritonitis  of  doubtful  origin  has  been 
ascribed  to  the  specific  microbes  of  erysipelas  or  of  influenza. 

Of  predisposing  causes  of  acute  peritonitis,  Bright's  disease  is  the  only 
one  well  ascertained.  Of  this  sixteen  cases  were  observed  in  Guy's  Hospital 
between  the  years  1854  and  1872.  The  inflammation  Avas  generally  suppu- 
rative ;  and  there  was  often  a  marked  absence  of  vascular  injection  of  the 
serous  membrane.  The  kidneys  were,  as  a  rule,  enlarged,  and  in  a  more  or 
less  advanced  stage  of  tubal  nephritis;  but  in  three  cases  they  were  con- 
tracted, with  a  wasted  cortex. 

Rheumatic  peritonitis  has  been  described.  If  the  term  is  used  in  its 
proper  sense,  as  denoting  relation  to  rheumatic  fever,  it  can  only  be  said 
that  such  cases  are  exceedingly  rare,  if  they  exist  at  all.  It  is  certainly 
strange  that  the  peritoneum  should  not  share  the  so  frequent  fate  of  the 
pericardium  and  pleura  in  rheumatism,  as  it  does  in  renal  disease;  but 
such  exceptions  meet  us  everywhere  in  patholog}\ 

In  1874  several  children  at  a  school  at  Wandsworth  M-ere  attacked  at 
the  same  time  with  acute  peritonitis.  The  late  Dr  Anstie  investigated  this 
epidemic ;  and  the  conclusion  at  which  he  arrived  was  that  the  disease  was 
caused  by  exposure  to  the  influence  of  sewer  gas.  It  was  in 
making  an  autopsy  in  one  of  the  fatal  cases  that  he  received  the 
wound  in  his  finger  which  cost  his  valuable  life.    Dr  Shirley  Murphy  has 
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since  met  with  the  following  case,  which  appeared  to  be  attributable  to  a 
similar  cause. 

A  woman,  aged  thirty-six,  died  on  her  way  to  the  Homertou  Fever  Hospital.  The 
autopsy  slioxved  that  acute  peritonitis  was  the  cause  of  death.  The  coils  of  intestine  were 
inntied  to-ether  by  lymph,  but  the  intestines,  uterus,  and  other  viscera  were  liealtliy,  ami 
no  loci.l  starting-point  for  the  inttanunatiou  could  be  discovered.  It  was  afterwards  ascer- 
tained that  the  patient  had  been  living  in  a  house  the  drain-pipe  of  which  was  obstrucieU, 
so  that  for  two  or  three  weeks  the  sewage  had  been  spread  over  the  yard.  When  first  taken 
ill  she  shivered,  fainted,  and  vomited ;  next  day  she  complained  of  pain  in  the  left  iliac 
fossa,  with  purging;  and  two  days  later  she  died. 

Anato7nij.— The  changes  which  occur  in  acute  peritonitis  present  con- 
siderable variations,  but  rather  of  degree  than  kind.  They  are  essentially 
the  same  as  in  other  serous  membranes.  The  surface  first  becomes  red- 
dened, from  injection  of  the  minute  vessels.  This  injection  is  often  not 
uniform,  but  is  especially  marked  along  two  longitudinal  lines,  which  run 
over  the  bowel,  at  a  little  distance  from  one  another,  parallel  with  the 
attachment  of  the  mesentery.  The  explanation  of  this  appears  to  be  as 
follows: — In  health  atmospheric  pressure  keeps  every  part  of  the  serous 
surface  in  contact  with  some  other  part ;  the  intestines  are  not  (as  one  is 
apt  to  suppose)  regularly  rounded  tubes;  they  are  flattened  against  one 
another  and  the  abdominal  wall.  But  the  distension  caused  by  peritonitis 
leads  them,  by  physical  necessity,  to  assume  a  cylindrical  form;  and  the 
result  is  that  blood  is  forcibly  drawn  into  the  angular  spaces  between 
them.  The  red  lines  so  produced  were  therefore  called  "  suction-lines  "  by 
Moxon.  They  are  wanting  when  the  intestines  fail  to  become  distended, 
when  air  has  access  to  the  peritoneal  cavity,  and  perhaps  also  when  in- 
flammatory effusion  is  poured  out  very  early  and  in  large  quantity. 

The  further  morbid  appearances  vary  according  as  the  inflammation 
leads  to  the  effusion  of  lymph  or  to  suppuration  without  adhesions.  In  the 
former  case  the  membrane  becomes  dull  and  lustreless,  and  very  soon 'it 
presents  shreds  and  small  patches  of  fibrin;  in  the  latter  case  it  is  even 
more  lustrous  than  in  health,  and  feels  greas^  to  the  touch. 

The  coagulated  lymph  (i.  e.  fibrin)  forms  a  layer  of  greater  or  less  thick- 
ness, which  may  either  be  limited  to  certain  parts  or  cover  the  whole  sur- 
face of  the  serous  membrane.  Microscopically  it  consists  of  fibrinous 
threads  which  cross  one  another  in  all  directions,  leaving  interspaces  in 
which  are  masses  of  leucocytes.  The  observations  of  Rindfleisch,  Ranvier, 
and  Klein  have  proved  that  some  of  the  cells  are  derived  by  proliferation 
from  the  endothelium ;  others  are  exuded  leucocytes.  Klein,  in  his  '  Ana- 
tomy of  the  Lymphatic  System,'  describes  the  lesser  omentimi  and  mesen- 
teiy  as  oedematous  and  swollen  to  five  times  their  natural  thickness  in 
cases  of  experimental  peritonitis  in  animals ;  and  effusion  into  the  sub- 
serous tissues  accounts  for  the  fact  that  after  death  from  peritonitis  the 
serous  membrane  can  be  stripped  off  so  readily. 

When  the  inflammation  is  severe,  more  or  less  turbid  fluid  is  also 
effused,  and  under  the  microscope  this  always  contains  numerous  leucocytes. 
When  they  are  numerous  enough  to  cause  opacity,  the  liquid  is  said  to  be 
purulent ;  but  every  gradation  may  occur  between  inflammatory  serum 
and  pure  pus.  All  depends  upon  the  proportion  of  leucocytes  to  the  fibrin 
and  serum. 

If  the  peritonitis  is  of  moderate  intensity,  it  leads  to  adhesion  of  the 
opposed  surfaces  of  the  serous  membrane.    This  appears  to  be  brought 
about  by  the  cells  embedded  in  the  fibrin.    Some  pass  into  spindle-cells. 
VOL.  II.  31 
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and  ultimately  form  perfect  connective  tissue ;  while  others  develop  into 
blood-vessels,  the  walls  of  which  at  first  consist  entirely  of  opposed  cells 
These  new  vessels  are  very  soft,  and  readily  give  way  if  the  exudation-fibrin 
IS  subjected  to  pressure  or  traction.    Spots  of  hemorrhage  are  therefore 
often  seen,  and  sometimes  the  amount  of  blood  effused  is  very  great 
What  IS  called  htemorrhagic  peritonitis  appears  to  arise  in  this  way. 

The  adhesions  resulting  from  peritonitis  may  be  universal,  the  cavity 
being  obliterated  and  the  abdominal  organs  united  together  by  dense  con- 
nective tissue,  from  which  they  have  to  be  dissected  out  when  a  -poi^t- 
mortem  examination  is  made.  More  frequently  the  opposed  surfaces  adhere 
m  certain  places  only.  They  still  move  on  one  another  as  in  health ;  and 
thus  the  tissue  which  connects  them  becomes  stretched  into  bands  or  cords 
which  may  acquire  a  considerable  length.  These,  as  we  have  seen,  are 
frequent  causes  of  intestinal  strangulation  (pp.  414,  425). 

Even  after  effusion  of  a  large  quantity  of  fluid,  the  two  surfaces  may 
at  last  come  together  and  unite.  The  connecting  fibres  seem  to  be 
formed  from  the  cells  of  a  layer  of  granulation  tissue,  which  covers  each 
surface,  and  is  derived  from  the  endothelium  of  the  serous  membrane. 
Even  pus  may  dry  up  and  become  converted  into  a  caseous  mass  embedded 
in  the  fibrous  tissue  of  the  adhesions. 

Circumscribed  iJeritonitis. — In  many  cases  of  peritonitis,  and  those  the 
most  vii'ulent,  the  inflammation  starts  from  some  one  spot  and  rapidly 
spreads  over  the  whole  abdomen.  This  process  is  accelerated  by  the  move- 
ments of  the  intestines,  so  that  parts  already  inflamed  are  brought  into 
contact  Avith  others  and  infect  them.  Moreover,  when  the  stomach  or 
intestine  has  been  perforated,  the  extravasated  matters  may  be  afterwards 
discovered  in  the  most  distant  parts  of  the  cavity. 

•  But  even  the  acute  sejotic  jjcritonitis  of  which  we  are  now  speaking, 
does  not  always,  spread  over  the  whole  of  the  peritoneum.  The  omentum 
often  seems  to  check  its  progress,  or  the  pus  poured  out  may  be  limited 
by  agglutination  of  two  serous  surfaces.  Thus  peritonitis  starting  from 
the  uterus  may  lead  to  a  circumscribed  abscess  occuppng  the  pelvis ;  in 
one  case  of  this  kind  the  pus  was  discharged  through  the  bladder  during 
life,  and  in  another  through  the  umbilicus.  So  also  peritonitis  arising  from 
iilceration  of  the  intestine  often  gives  rise  to  localised  collections  of  pus, 
especially  when  the  csecal  appendix  is  the  starting  point  of  the  disease.  The 
■abscess  then  forms  a  swelling  in  the  right  iliac  fossa.  It  sometimes  points 
near  the  crest  of  the  ilium,  but  not  infrequently  it  passes  down  below 
Poupart's  ligament  and  discharges  in  the  groin.  In  other  cases,  again,  it 
makes  its  way  backwards  towards  the  loin,  and  upwards  to  the  liver ;  or 
it  opens  into  the  rectum  or  bladder.* 

The  bowels  sometimes  communicate  freely  with  an  abscess  of  this  kind, 
and  much  faecal  matter  may  be  discharged  with  the  pus.  In  one  case  for 
a  considerable  time  before  the  patient's  death  almost  all  the  fteces  passed 
through  an  opening  in  the  groin ;  in  that  instance  the  abscess  was  secon- 
dary to  cancerous  disease  of  the  caecum.  The  fact,  however,  that  the  pus 
discharged  from  a  circumscribed  abscess  in  the  abdomen  has  a  faecal  odom- 
does  not  prove  that  there  is  a  communication  with  the  intestine ;  for  matter 
collected  in  the  neighbourhood  of  the  bowels  may  acquire  such  an  odom- 

*  Such  abscesses  are  sometimes  difficult  to  distinguish  from  tliose  caused  by  diseased 
bone,  nud  the  difficulty  is  increased  by  the  fact  that  when  the  crest  of  the  ilium  lies  in  the 
way  of  the  pus,  part  of  it  sometimes  becomes  denuded  of  its  periosteum,  so  as  to  be  within 
easy  reach  of  a  probe. — C.  H.  V. 
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from  diffusion  of  the  intestinal  gases.    Again,  as  an  exception,  the  intes- 
tine may  be  perforated  from  outside  by  a  suppurating  gland.    .  . 

A  rai-e  form  of  circumscribed  abscess  in  the  peritoneal  cavity  is  limited 
to  the  sac  of  the  lesser  omentum.  In  one  such  case  this  cavity  contained 
two  or  three  pints  of  pus,  the  inflammation  having  started  from  disease  of 
the  pancreas. 

Subjjhrenic  a&scess.— Suppuration  limited  to  one  or  other  hypochondi-ium 
is  by  no  means  uncommon.  In  the  '  Guy's  Hospital  Keports '  for  1873-4 
Dr  Fagge  recorded  several  cases  of  this  kind.  In  some  of  them  the  abscess 
startecffrom  an  ulcer  of  the  stomach,  or  other  disease  in  the  neighbour- 
hood, but  in  others  it  resulted  from  some  direct  injuiy,  particularly  when 
seated  in  the  right  hypochondrium.  In  cases  of  the  latter  kind  the  suppu- 
ration is  often  preceded  by  a  circumscribed  effusion  of  blood,  Avhich  may 
itself  form  a  distinct  swelling,  analogous  to  the  pelvic  affection  known  as 
peri-uterine  hsematocele. 

lu  one  of  the  most  interesting  of  these  cases  of  subphrenic  abscess,  the  patient  had 
been  kicked  in  the  left  side,  and  came  in  with  a  large  rounded  tumour  in  the  hypochon- 
drium After  a  time  we  found  that  air  had  entered  it,  for  curious  musical  sounds,  syn- 
chronous with  the  heart's  beat,  were  heard  over  it,  and  the  percussion-note  became 
tyrapauitic.  Yet  there  were  no  symptoms  indicative  of  constitutional  disturbance,_and  the 
man  left  the  hospital  refusing  to  believe  that  anything  serious  was  the  matter  with  him. 
Some  time  afterwards  he  returned,  saying  that  he  had  vomited  a  quantity  of  matter,  and 
that  the  tumour  had  disappeared;  on  examination  no  trace  of  it  could  be  discovered. 

Cases  of  abscess  in  the  hypochondrium  do  not  often  terminate  so  favourably. 

When  the  subdiaphragmatic  abscess,  or  hypophrenic  empyema,  to  use 
its  correct  name,  communicates  with  the  stomach  or  intestine,  there  is 
naturally  gas  as  well  as  pus  in  the  cavity.* 

Prof.  Leyden,  of  Berlin,  has  since  proposed  the  title  of  "subphrenic 
pyopneumothorax "  for  this  important  pathological  condition  {'  Zeitschr.  • 
f.  kl.  Med.,'  1880) ;  but  pneumothorax  is  just  Avhat  it  is  not,  and  there  is  no 
reason  to  alter  the  generally  accepted  name  under  which  Dr.  Fagge 
described  it. 

In  the  left  hypochondrium,  beside  cases  of  traumatic  origin,  the  most 
frequent  are  those  which  depend  on  a  perforated  gastric  ulcer,  but  suppu- 
ration may  also  begin  in  or  about  the  spleen. 

In  the  right  hypochondrium,  beside  traumatic  cases  and  those  which 
arise  from  caries  of  the  ribs,  a  subphrenic  abscess  may  be  caused  by  suppu- 
rating hydatids,  a  perforated  hepatic  abscess,  and  particularly  by  the  form  of 
tropical  abscess  described  by  Dr  Cantley  as  formed  between  the  liver  and 
the  peritoneum,  or  by  suppuration  which  has  begun  in  the  bile-passages  and 
burrowed  round  to  the  posterior  margin  of  the  liver.  In  several  cases  it  has 
been  traced  to  a  perforated  appendix,  which  has  caused  pus  to  burrow  up- 
wards;  in  others  it  may  be  due  to  pyelitis  from  calculus  or  some  other 
cause  affecting  the  right  kidney,  and  in  one  of  Mr  Mayo  Robson's  cases  it 
Avas  caused  by  a  suppurating  ovary. 

The  pus  sometimes  finds  its  way  upwards  through  the  diaphragm,  caus- 
ing a  secondary  true  empyema  or  pyopneumothorax,  or  possibly  opening 
into  the  pericardium,  or  along  the  aorta  into  the  posterior  mediastinum. 

The  symptoms  of  a  subphrenic  abscess  are  those  of  pus  at  the  base  of 
the  chest  mingled  with  gas  if  its  origin  is  in  perforation  of  the  stomach. 

*  Perhaps  the  earliest  case  on  record  of  circumscribed  abscess  of  the  hypochondrium 
containing  pus  and  tras,  was  that  published  by  T)r  G.  H.  Barlow  in  tlie  '  Medical  Gazette' 
for  181-5,  the  report  being  furnished  by  Samuel  Wilks,  then  a  student  of  Guy's  ITosjiital. 
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The  difficulty  therefore  is  to  distinguish  it  from  empyeuxa  or  (on  the  left 
side)  from  pyopneumothorax.  The  physical  signs  are  the  same  The 
absence  of  preceding  pleurisy  or  pneumonia  or  phthisis,  and  the  presence 
0  preceding  symptoms  of  a  gastric  ulcer,  of  typhlitis,  or  of  abdominal  suppu- 
ration, are  probab  e  grounds  for  a  diagnosis.  Dr  Lee  Dickinson  «ienti!,ns 
It,  "7°^*"^'*  diagnosis  of  hypophrenic  abscess  from  empyema. 

h«  !f.'  T  'T^!-  ^""'"f  ^'^'^  inspiration  in  the  former  condition;  and 
that  after  the  collection  of  pus  has  been  punctured,  the  flow  will  be  accele- 
rated during  inspiration  in  the  former,  and  during  expiration  in  empyema 
The  treatment  Avheu  the  existence  of  the  pus  is  suspected  can  only  be 
surgical,  by  probing  with  a  subcutaneous  syringe ;  and  when  it  is  found  by 
incision  and  drainage.*  '  * 

21,/^1  ^q?    T?//''*^^'"'''' u7''  ''Y'^^'^  "'x^^'-  tl'e  writer's  care.  December 

'     T  •   ^ '  f  bdominal  pain  and  obstinate  constipatiou,  but  the  rectum  contaTned 

faeces.  Ihe  pa.n  was  chiefly  in  the  left  iliac  and  hypochondriac  r;gions,  with  dulness  in  the 

lebrel  '"si  subacnie' peritonitis  a.fd  consequent  irctbao 

t^^e  bowels.  She  improved  apparently;  but  then  a  rub,  with  dulne.s  at  the  base  of  the  left 
p  enra  developed  and  this  was  followed  by  similar  signs  on  the  right  side,  with  evidence 
of  acute  hepatisation  as  well  as  pleurisy  omence 

...uiT.f'^f  ^"V  ^^^^^  '^•'"'■'^  '''''  •'^  perforated  gHstric  ulcer  in  the  posterior 

vyall  ot  the  stomach  and  suppurHtion  around  the  spleen;  recent  perforation  of  the  dia- 
phragm and  acute  pleunsy  on  the  left  side.  What  was  most  remarkable  was  the  presence 
ot  a  secondary  abscess  on  the  right  side,  under  the  diaphragm,  which  w.s  not  perforated, 
and  lecent  acute  septic  pleunsy  with  pneumonia  and  gangrene  of  the  right  lung. 

Diagnosis  of  2yeritonitis.— The  first  question  is  to  decide  when  a  person 
previously  supposed  to  be  well,  is  suddenly  seized  with  pain  in  the  abdomen, 
whether  the  attack  is  acute  peritonitis,  or  irritant  poisoning,  or  colic,  or 
hysteria,  and  this  is  sometimes  far  from  easy. 

The  chief  distinction  is  found  in  manipulation  of  the  abdomen.  In 
colic  pressure  and  friction  give  relief  ;  the  parietes  are  hard  and  con- 
tracted; the  pain  intermits  from  time  to  time,  so  that  the  patient  has 
intervals  of  ease ;  and  when  his  sufferings  are  at  their  worst  he  is  restless, 
and  tosses  about  in  search  of  relief.  In  Ivysteria,  on  the  other  hand,  there 
often  appears  to  be  the  most  extreme  tenderness  of  the  surface ;  but  if  the 
patient's  attention  be  diverted  no  further  complaints  are  made,  and  after 
a  time  considerable  pressure  is  perfectly  well  borne,  while  the  abdominal 
walls  become  soft  and  supple.  The  exaggerated  sensitiveness  to  the  lightest 
touch  is  in  such  cases  the  very  symptom  that  shows  the  absence  of  serious 
disease.  One  must  not,  however,  forget  that  acute  peritonitis  from  per- 
forating ulcer  of  the  stomach  occurs  in  anaemic  young  women  who  are  very 
likely  to  have  had  hysterical  symptoms.  It  is  possible  that  the  thermometer 
may  sometimes  show  a  rise  of  temperature  in  cases  of  mere  hysteria  :  and. 
on  the  other  hand,  pyrexia  may  be  absent  in  peritonitis. 

The  probability  that  the  pain  is  due  to  colic  is  of  course  greater  if  the 
patient  has  lately  eaten  indigestible  food,  or  if  the  gums  present  the  dotted 
lead-line. 

In  all  doubtful  cases  one  must  remember  that  to  attribute  to  peritonitis 
a  pain  really  due  to  colic  or  hysteria  is  an  error  free  from  serious  conse- 
quences, whereas  the  converse  mistake  may  be  fatal  to  the  patient ;  and  a 
few  hours'  delay  will  always  solve  the  question. 

*  Since  the  last  edition  of  this  text-book  in  1891  numerous  papers  have  appeared  on 
the  subject,  of  which  Dr  Cliftbrd  Allbutt's  in  the  '  ClinicalJournar  for  June  7th,  1893. 
and  pr  Lee  Dickinson's  in  the  third  volume  of  Allbutt's  '  System  of  Medicine,' may  be 
particularly  mentioned.  The  writer  gave  an  account  of  it  in  the  second  edition  of  the 
present  work  (1888). 
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The  rupture  of  a  concealed  aneurysm  into  the  subperitoneal  tissues  is 
another  pos  ible  cause  of  sudden  severe  pain  that  must  not  be  overlooked, 
m^W^rly  f  the  patient  fainted  when  the  attack  began,  or  was  pulseless 
^^m  th  i^-s^.  It^^nay  at  first  be  impossible  to  distinguish  this  from  per- 
foration of  the  stomach  or  intestine,  or  from  haemorrhage  m  the  bioad 

^'"ThT^iharacteristic  symptoms  of  acute  peritonitis  when  fully  developed 
as  described  above  (pp.  478,  479),  might  seem  to  leave  no  _room  for  doubt 
But  unhappily  they  are  not  so  unmistakable  as  was  once  thought  In  the 
first  place  they  may  be  present  from  severe  abdominal  pam  due  to  impac- 
^on  of  a  gall  stone^r  a\-enal  calculus,  or  to  a  twisted  Fallopian  tube  or 
epididymis!  apart  from  the  peritonitis  which  may  come  on  afterwards  or 
not.    And  secondly,  they  may  be  absent  in  some  of  the  most  severe  cases 

of  suppurating  peritonitis.  ,      -,.         ■  e 

When  it  is  clear  that  peritonitis  is  present,  the  diagnosis  of  its  cause 
remains  Among  the  numerous  affections  that  may  produce  peritonitis  few 
are  likely  to  be  latent.  Hence,  when  a  person  supposed  to  be  healthy  is 
attacked,  the  range  of  probable  causes  is  not  extensive.  Perforating  ulcer 
of  the  stomach  or  duodenum,  perforating  typhoid  ulcer  of  the  ileum,  per- 
foration of  the  gall-bladder  or  of  the  csecal  appendix,  and  pelvic  disease  m 
"the  case  of  a  woman,  are  the  chief.  j.  ,  i  • 

1  perforatino-  ulcer  of  the  stomach  or  intestine  is  commonly  fatal  m  a 
few  hours,  or  in  a  day  or  two  at  the  latest.  Hence  when  peritomtis  runs  a 
longer  course  than  this  in  a  young  male  patient  (or  even  m  a  woman,  it 
the°ovaries.  Fallopian  tubes,  and  uterus  are  healthy)  there  is  a  strong  pre- 
sumption that  it  started  from  the  caecal  appendix. 

There  is  also  a  negative  side  of  the  difficulty  in  the  diagnosis  of  peri- 
tonitis ;  acute  suppurative  peritonitis,  starting  from  sloughing  or  perfora- 
tion of  the  vermiform  appendix,  may  run  its  course  without  characteristic 
symptoms.  In  enteric  fever,  again,  perforation  of  the  intestine  may  have 
taken  place  some  hours  or  days  before  death,  without  increased  pam  or 
tenderness,  or  any  marked  aggravation  of  the  symptoms.  The  cause  of 
this  is  not  only  that  patients  suffering  from  fever  have  their  senses  and 
intelligence  stupefied,  for  peritonitis  may  remain  latent  in  those  whose 
minds°are  clear  to  the  last.  In  making  a  post-mortem  examination  after 
an  operation  for  hernia,  ovariotomy,  or  the  like,  we  have  repeatedly  found 
universal  peritonitis  when  those  who  had  watched  the  patient  most  closely 
had  detected  no  evidence  of  it  during  life. 

When  symptoms  of  intestinal  obstruction  have  been  present  for  a  few 
days,  one  can  never  assert  positively  that  peritonitis  has  not  already  set  in. 

Again,  in  the  majority  of  cases  of  acute  peritonitis  in  Bright's  disease, 
its  presence  is  first  discovered  in  the  deadhouse,  the  patient  having  at 
most  complained  of  slight  pain  in  the  abdomen. 

In  latent  forms  of  peritonitis  the  effused  fluid  is  generally  pure  pus, 
and  the  pain  of  peritonitis  may  subside  when  free  suppuration  takes  place. 

The  most  trustworthy  guides  to  a  prognosis  in  peritonitis  are  probably 
the  aspect  of  the  patient,  the  amount  of  distension  of  the  abdomen,  and 
the  frequency  of  the  pulse. 

Treatment  in  acute  peritonitis  depends  upon  its  cause.  It  was  formerly 
held  that  nothing  is  to  be  gained  by  active  interference,  and  the  adminis- 
tration of  opium  was  the  only  treatment  in,  vogue. 

The  patient  was  kept  in  bed  from  the  moment  that  peritonitis  was 
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suspected  and  the  recumbent  position  scrupulously  maintained     A  mllou- 
was  placed  beneath  the  knees  to  support  the  thighs  in  a  flexed  no  itt? 
No  purgatives  ot  any  kind  were  allowed  to  be  -iven  even  tho,,lh  f^ri! 
had  been  closed  for  many  days;  in-most  castl^it  even  ant  - 
result  was,  however,  almost  invariably  fatal 

_  Occasionally  success  followed  this  treatment,  as  is  shown  by  the  follow- 
7l  '      '''''  '^^^'^  Reports  ^2nd  seH; 

The^a'sr?fodT;i"rh'rracrta?:r''  7Z  -^-^^7*'^  -vera  pain  in  the  stomach, 
p-eviously  she  had'St^n^altl^fo  Sh'1  ti  XeT  J^V'T  'T 

She  was  the  e  o  'dprpri  h «  f  somewhat,  and  was  carefully  removed  to  the  hospital. 

nothi  e  whoever  to  d^^^  fT  °^  ^  ^'^^  '"''^  ^''^'^^  ^"^  to  have 

t-vn  ^IL  1  '«.<ii>  il-  except  two  measured  teaspoonfuls  of  toast  and  water  After 

t.vo  days  she  complained  much  of  thirst.    An  enema  of  five  ounces  of  stroni  tPnid  Wf 
tea  was  therefore  administered,  with  five  minims  of  laudanmn     Thfs  wfs  a£^^^^ 

Ecf  o   th^  t^ i''-         T'^^        ^"""•'^^  *°         °-  te^spooiiul  of  beef? tea  j  ly 
nstead  of  the  toast  and  water.    It  was  not  until  the  ninth  dav  that  she  was  nermitted  to 

cnaiged  horn  tlie  hospital.    Nearly  four  months  afterwards,  havin-  been  so  foolish  -is  to 
be  o  f  th  \' ul'tV'T         §^oo-^-:-s,  she  was  attaeked'with  the  trm:^ ympttn;: 
in  thp  ^fn?  I  1  T  "".'^  Y''^"  *°  ''i^'l  i»  "i»eteen  hours.    An  ulcer 

wh       t  l  adtpfrp  '  7''^?  ^'f  ^"-y  H  thick  layer  of  old  lymph  by 

Tt  eems  u,no  t  c  r^^'^'V"'"'^-.,  ^"  neighbourhood  there  were  old  vascular  adhesions, 
first  ittaci  rtpn^  V"''^°'"''^^°''      ^^^^  occurred  during  the 

unl^^e^s^'kUfrilleltm^i^  ''''  '''^ 

The  systematic  treatment  of  peritonitis  by  opium  was  introduced  by 
Graves,  of  Dublin,  who,  in  1822,  ordered  it  in  large  doses,  to  relieve  the 
agony  experienced  by  a  woman  in  whom  inflammation  had  set  in  after  the 
operation  for  tapping.  Her  case  seemed  hopeless ;  but  to  his  great  astonish- 
ment she  recovered. 

Two  grains  of  opium  may  be  given  at  first,  and  afterwards  one  grain 
every  three  hours,  the  action  of  the  drug  being  carefully  watched.  There 
IS  great  tolerance  of  this  remedy  in  cases  of  peritonitis.  A  lad,  who  had 
probably  never  swallowed  a  dose  of  opium  before,  once  took  as  much  as 
twelve  grains  daily,  without  being  made  sleepy  or  having  a  furred  tongue, 
and  without  his  pupils  being  in  any  way  affected  by  the  drug.  In  another 
case  the  bowels  began  to  act  regularly  every  dayl!  while  the  patient  was 
still  taking  a  grain  of  opium  eveiy  two  hours  throughout  the  dav  and 
night. 

In  many  cases  the  pain  is  much  relieved  by  a  few  leeches  applied  to  the 
most  painful  part  of  the  abdomen.  Warm  fomentations  or  large  poultices 
should  be  used  constantly,  and  changed  as  often  as  they  cool.  When  there 
is  much  meteorismus,  relief  is  often  afforded  by  a  flannel,  wrung  out  of 
boiling  water,  and  sprinkled  with  turpentine,  a'  long  tube  introduced  into 
the  rectum,  and  cautiously  pushed  upwards,  has  been  known  to  give  vent 
to  a  large  quantity  of  gas  from  the  colon ;  but  it  more  often  fails. 

If  tympanitic  distension  is  excessive,  it  may  be  justifiable  to  puncture 
the  intestine  with  a  very  small  trocar  through  the  parietes,  but  this  is 
attended  with  more  risk  than  in  cases  of  early  mechanical  obstruction, 
because  the  coats  of  the  bowel  when  inflamed  lose  their  elasticity. 

When  the  distended  and  immoveable  abdomen,  the  small' and  rapid 
pulse,  and  the  other  symptoms  above  enumerated  show  that  general  and 
acute  peritonitis  is  already  present,  the  ill-success  of  all  treatment,  even 
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them,  to  open  tue  treatment  is  now  adopted  as  the 

put  in  a  dra«''g«:  P'"^^^^^^  ^^li^t  sometmes  undoubtedly 

rule,  jtLdZ*    In   to  of  eases  of  peritonitis 

;rle*™Son  L'"enf  combined  s'utuve  o£  a  gastrie  uleer, 
!erion  of  a";ughing  intestine,  or  removal  of  a  gangrenous  appendix. 

"'''tLn:rhI~1:ru:;e  that  t^  peritonitis  is  septio  and  puru- 
lent  but  Tot  due  to  perforation,  it  is  always  good  praotioe  to  open  the 
oKr1n,Tnpn  wash.  out  the  cavity,  and  dram  it.  ..... 

The  intensely  dangerous  character  of  acute  peritonitis  is  manx- 
fest  Often  d  ath  is  inevitable,  but  even  when  peritonitis  follows 
perforation  of  an  ulcer  in  a  stomach  containing  ^-d  or  when  pe^^^^^ 
occurs  in  enteric  fever,  instances  of  recovery  are  on  record  (vol.  i,  p.  1^1  r 
S  fonn  of  peritonitis  which  is  set  up  by  ulceration  of  the  c.cal  append  . 
fs  when  properly  treated,  far  less  dangerous,  if  only  its  nature  is  correctly 
diagnosed,  and  if  it  is  treated  early  (p.  406). 

Chbonic  Irritative  PERiTomTis.-This  is  very  different  from  the  acute 
sept^rd'ease  we  have  been  studying  in  its  causes,  pathology,  and  results, 
and  the  one  seldom  or  never  ends  m  the  other. 

Anato7ny.-The  whole  surface  of  the  peritoneum  is  found  after  death  to 
be  thSned  and  opaque.    Adhesions  often  have  formed  between  differen 
parts  so  that  the  liver,  spleen,  and  stomach  may  be  umted  into  a  single  mass 
?y  firm  ctinective  tissue^  and  may  be  closely  adherent  to  the  duaphragm  -.d 

abdominal  parietes.    The  omentum  is  ^^^^^^^^y  ^l^^^.^^^^^^ 
inextricably  blended  together ;  so  that,  with  the  fat  which  it  ^^^^a^^^^^^ 
forms  a  solid  mass,  binding  the  colon  to  the  ^^^'^--l^'  -^^^Pf^l^^,"^,^; 
lating  a  tumour  during  life.    The  intestines  may  be  fixed  to  * 7f^^^ 
of  the  abdomen;  indeed  the  entire  peritoneal  cavity  may  be  obliterated  by 
adhesions.    More  commonly,  however,  the  small  intestines  are  only  adhe- 
rent among  themselves,  and  are  collected  in  a  more  or  less  rounded  mass 
in  front  of  the  spine.    Sometimes  the  membrane  which  unites  the  several 
coils  can  be  stripped  off,  leaving  the  intestines  stiU  covered  with  a  serous 
coat     This  formation  of  "  false  membranes,"  looking  like  thickening  of  the 
peritoneal  covering  of  the  viscera,  but  really  laid  over  them,  ^^^y  be  seen 
in  all  parts  of  the  abdomen.    Such  a  "  reduplication  "  of  the  capsule  of  the 
liver  is  one  of  the  most  remarkable  features  of  the  affection  known  as 
perihepatitis;  which,  besides  occm'ring  independently,  forms  part  of  many 

cases  of  chronic  peritonitis.  _  i        j-  -a-^^ct 

The  false  membranes  may  form  adhesions  among  themselves,  dividing 
the  general,  cavity  into  separate  chambers,  each  containing  fluid. 

A  woman,  aged  fortv-fouf-,  was  sent  to  Guy's  Hospit«l,  supposed  to  be  sufferiug  fi-om 
cystic  disease  of  the  ovaries.    The  physician  under  whose  cave  she  came  doubted  this,  and 

*  Amone-  the  enrlv  literature  of  ubdouiinal  section  for  peritonitis,  see  tlie  paper  by  Sir 
Thos.trtTin  tVe  '  sVBart.'s  Hosp.  Reports '  for  1873  (vol.  ix),  one  by       J- L-tev  m 
the  -  Lancet'  for  1881  (vol.  ii,  p.  863).  and  ca«es  brought  before  the  .I^^^"^  .  ^^^^'g^^ 
Chirurgicul  Society  in  1885,  by  Mr  Howard  Marsh  and  Mr  Treves,  and  before  the  Clinical 
Society  in  1887,  by  Dr  Knaggs  and  Dr  K.  Clarke,  of  Huddersheld- 
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thought  that  ther«  was  fluid  in  the  Derifnnpni  ^^■ 

autopsy  it  appeared  at  first  a   1.0'^^  rolinlf^:,-  7''^'  ^^'^  the 

could  be  seen  but  a  mass  of  cysJf  coverin^^^^  •  ^^^''^'^g 
Presently,  however,  it  was  seen  th.t  tlZ  .?.  >"  estines.  the  stomach,  and  the  liver 
the  peritoneal  eavity.    Seven    orthem  avff  ^f™''^'       ''^  "'^  "^'^^y'  in 

a  flmd  of  .nilky  appLrance,  from  the  rdLfxt^Jrreirv'le  °'  '^'^'^'^'^ 
^^^:^^::t::^i^''::^,,^:^^-^^  -ntained  a  considerable  quantity  of 
for  which  the  patient  was  adnXcf)  but  tl-t^t^^^^ 

anomalous.  After  death  thr^e Hto neku-l  I  physical  s.gns  were  in  some  respects 
by  adhesions;  one  of  them  wfs  „ We  /l '  ""^  ^^'^^inct  chan'bers 

of  the  abdomen,  and  a  th""!  fiHedlhe  right  ''''''^''^  ^''^'^'^ 

In  the  great  majority  of  cases  of  chronic  peritonitis,  however  the  small 
ntestines  are  neither  compressed  nor  adherent.    TLircoHs  a^e  Ttm 
capable  of  moving  on  one  another,  and  their  mesentery  is  fan  sh  ped  But 

Scherrom";L"-"T':^'^^  -^y' measure  'o^t 

inclies  Irom  the  spine  to  the  attached  edge  of  the  bowel  which  i«  f>.i,« 
closely  tethered  to  the  back  of  the  abdoLn,  instead  of  fll^  "fl'^ 
Moreover,  the  length  of  the  bowel  itself  is  greatly  diminishfd^It  'nav 
Tth":  '         ''''  ^^^^  duodenum  to  the  cLcum 

he  vo  "^^'^^"^  niembrane  of  the  ileum  is  thrown  into  folds,  resemW^<: 
the  valvu  ae  conniventes  of  the  jejunum.  Its  diameter  is  no  les  coTtrcted° 
so  that  it  may  hardly  admit  the  little  finger.    The  musculaJ  coat  of  th; 

ened,  so  that  it  resembles  an  india-rubber  bottle  (cf  p  365) 

In  most  cases  of  chronic  peritonitis  a  straw-coloured  flu  d  occupies  the 

the  translucent  serum  of  passive  ascites;  and  sometimes,  instead  of  bein^ 
pale.  It  IS  darkened  by  the  presence  of  blood.  It  may  contain  flakes  of 
lymph  or  even  pus ;  but  the  latter,  when  present,  is  generally  the  produc 
of  an  acute  inflammation  supervening  upon  the  ch?onic  pei-itonitis  and 
besidtf  1"'"^'.  paracentesis.  The  surface  of  the  peritoi;eum, 
besides  being  thickened,  is  opaque,  and  it  sometimes  is  not  white,  but 
slate-coloured  or  even  blackened  from  effused  blood 

J^e.— Such  chronic  peritonitis  is  far  from  being  a  rare  disease.  Dr 
^  agge  estimated  from  post-mortem  experience  on  an  average  one  case  of 
this  kind  to  two  of  ascites  from  cirrhosis  of  the  liver.  Of  his  thirty-four 
cases,  eighteen  occurred  in  males,  sixteen  in  females.  Between  twenty  and 
thirty  there  were  almost  as  many  cases  as  between  thirty  and  forty  or 
between  forty  or  fifty;  several  patients  Avere  more  than  sixty  years  old 
and  one  had  passed  the  age  of  seventy. 

Ori^m.— Sometimes  we  can  trace  chronic  peritonitis  to  Avhat  may  be 
called  a  subacute  attack.  The  peritoneum  fills  with  serum,  with  little  or 
no  pain  or  febrile  symptoms.  In  these  cases  it  may  be  removed  by  diu- 
retics or  by  tapping,  and  not  return  again,  although  more  often  it  croes  on 
to  the  ordinary  chronic  ascites  with  thickened  peritoneum.  In  other  cases 
the  process  is  insidious  from  the  first. 

In  a  remarkable  case  we  had  several  years  ago  in  Guy's  Hospital  the 
writer  saw  the  origin  of  the  disease  in  a  healthy  country  lad  of  fifteen  and 
Its  slow  increase,  until  at  last  it  proved  fatal,  after  nearlv  two  vears  Here 
there  was  a  similar  chronic  effusion  into  both  pleura  and  into  the  peri- 
cardium, with  enormous  thickening  of  all  the  serous  membranes,  includincr 
the  tunica  vaginalis,  with  which  an  open  inguinal  canal  communicated! 
There  was  no  trace  of  tubercle  found  jyost  mortem,  and  the  viscera,  includ- 
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ing  the  kidneys,  were  perfectly  healthy.  It  was  an  example  of  a  concomi- 
tant aifection  of  the  peritoneum,  pleura,  and  pericardium,  comparable  to, 
but  distinct  from,  those  of  tuberculosis  of  the  serous  membranes  which 
will  presently  be  described. 

Chronic  peritonitis  is  sometimes  traceable  to  lesions  of  the  subjacent  vis- 
cera ;  in  one  case  it  was  believed  to  have  started  from  the  caecum ;  and  in 
two  from  old  pelvic  cellulitis,  which  itself  in  one  of  them  arose  from  morbus 
cox£e.  Most  frequently,  perhaps,  perihepatitis  is  its  origin.  Like  that 
affection,  it  commonly  occurs  in  patients  who  have  Bright's  disease,  which 
may  perhaps  be  regarded  as  its  principal  cause.  Many  patients  affected 
with  chronic  peritonitis  have  been  intemperate,  and  some  have  suffered 
from  disease  of  the  heart. 

The  principal  sijmjJtom  of  chronic  peritonitis  is  the  presence  of  fluid  in 
the  abdominal  cavity.  This  can  most  conveniently  be  discussed  further  on, 
together  with  its  diagnosis,  prognosis,  and  treatment,  under  the  head  of 
iiscites  (infra,  p.  i9'3). 

Tuberculous  Peritonitis. — This  is  a  common  subacute  or  chronic  dis- 
ease, to  which  children  are  particularly  liable.  It  is  always  secondary  to 
tubercle  elsewhere. 

Anatomy. — The  peritoneum  is  covered  with  minute  grains,  Avhich,  how- 
ever, are  seldom  uniformly  distributed  over  its  surface,  but  are  more  numerous 
in  some  parts  than  others,  especially  on  the  under  surface  of  the  diaphragm 
and  in  the  flanks.  The  serous  surface  of  the  intestines  is  sometimes  com- 
paratively free.  The  omentum  often  contains  a  large  quantity  of  yellow 
and  caseous,  or  of  recent  grey  tubercle ;  and  it  is  drawn  up  into  a  flattened 
mass,  two  or  more  inches  thick,  lying  below  the  stomach  and  across  the 
colon.  The  abdomen  is  often  found  to  contain  turbid  serum  or  pus  ;  it 
is  closed  by  adhesions,  or  with  merely  a  few  scattered  collections  of  liquid 
here  and  there  between  the  viscera. 

Sometimes  the  intestines  are  firmly  matted  together,  and  tuberculous 
ulcers  perforate,  so  as  to  form  communications  at  several  points.  In  one 
case  of  peritonitis  in  a  child  under  the  writer's  care  in  1890  an  abscess 
appeared,  which  was  opened  and  formed  an  intestino-cutaneous  fistula. 

Tuberculous  affections  of  other  parts  are  associated  with  tuberculous 
peritonitis.  In  women,  the  Fallopian  tubes  are  almost  always  affected ; 
they  are  much  enlarged,  lined  with  a  thick  caseous  layer,  and  very 
often  contain  jdus.  Sometimes  the  same  condition  is  present  also  in  the 
cavity  of  the  uterus.  Moxon  believed  that  the  disease  spreads  into  the 
open  mouths  of  the  tubes  from  the  serous  surface,  since  the  tuberculous 
change  is  often  limited  to  the  ends  furthest  from  the  uterus.  In  men  the 
epididymis  or  testis  (on  one  side  or  both)  is  sometimes  the  source  of  tuber- 
culosis ;  and  when  this  can  be  made  out  during  life,  it  affords  great  help 
in  diagnosis. 

Other  serous  membranes  often  become  affected  in  the  same  way  as  the 
peritoneum.  Thus  one  or  both  of  the  pleural  cavities  may  contain  a  con- 
siderable quantity  of  fluid,  or  they  may  be  covered  Avith  tubercles  and 
closed  by  adhesions ;  and  less  frequently  we  find  tuberculous  pericarditis 
— sometimes  with  effusion  of  much  turbid  serum  or  pus. 

In  most  cases  the  lungs  and  spleen  contain  tubercles,  and  frequently  the 
liver  or  kidneys  or  the  pia  mater. 

The  intestines  often  show  tuberculous  ulcers,  and  the  mesenteric  glands 
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are  usually  enlarged  and  caseous.  In  127  cases  of  abdominal  tuberculosis 
in  children,  at  Edinburgh,  Dr  Woodhead,  in  1888,  found  the  lymph-glands 
affected  in  100,  but  in  only  14  affected  alone.  The  old  term  Tabes  mesen- 
terica  may  be  now  replaced  by  that  of  Tuberculosis  abdominalis,  including 
the  probably  primaiy  enteritis,  the  secondary  mesenteric,  and  the  tertiary 
pei'itoneal  infection. 

Symptoms. — Tuberculous  peritonitis  is  sometimes  acute,  but  never  so 
rapid  or  severe  as  that  which  follows  perforation  or  sejjtic  poisoning ;  and 
it  is  sometimes  chronic,  but  seldom  so  free  from  symptoms  and  insidious  in 
its  course  as  the  "  simple  "  chronic  peritonitis  above  described.  Subacute 
is  the  adjective  which  best  qualifies  its  symptoms  and  its  progress.  The 
first  signs  are  often  vague  and  obscure.  The  patient  feels  out  of  health 
and  loses  flesh,  and  he  comjDlains  of  pains  in  different  jDarts  of  the  abdomen. 
There  may  be  diarrhoea,  and  the  abdomen  may  be  tender  and  harder  than 
natural.  Occasionally  it  is  rather  retracted  than  enlarged,  but,  as  a  mle, 
it  is  swollen,  with  marked  fluctuation,  and  other  indications  of  the  presence 
of  fluid  in  considerable  quantity.  Clinically,  ascites  is  more  often  detected 
than  might  be  supposed  from  experience  in  the  deadhouse,  for  at  an  early 
stage  of  the  disease  the  peritoneum  frequently  contains  fluid,  which  is 
absorbed  in  its  further  progress. 

A  well-marked  case  in  a  child  is  recognised  at  once.  The  swollen 
abdomen,  more  or  less  resonant  but  with  patches  of  dulness,  and  sometimes 
with  lumps  to  be  felt,  the  diminutive  thorax  covered  only  with  skin,  the 
wasted  limbs,  pinched  features,  and  fretful  ciy,  make  up  a  characteristic 
picture. 

Age  and  sex. — Tubercle  of  the  peritoneum  is  one  of  the  common  diseases 
of  childhood ;  and  when  associated,  as  it  often  is,  with  tuberculous  ulcera- 
tion of  the  bowels  and  secondary  tubercle  of  the  mesenteric  lymph-glands 
it  assumes  the  familiar  clinical  aspect  of  tabes  mesenterica.  But  it  would  be 
a  mistake  to  suppose  that  tuberculous  jDeritonitis  is  only  a  disease  of 
early  life.  In  twenty-eight  successive  fatal  cases  at  Guy's  Hospital,  two 
patients  were  under  ten  years  of  age,  six  between  ten  and  twenty,  eight 
between  twenty  and  thirty,  flve  between  thirty  and  forty,  three  between 
forty  and  fifty,  and  four  over  fifty.  The  disease  is  more  than  twice  as- 
common  in  men  as  in  women.  Of  the  twenty-eight  cases  only  eight  were 
in  females ;  and  in  all  of  these,  with  one  exception  in  a  child,  there  was 
co-existent  disease  of  the  Fallopian  tubes. 

Diagnosis. — In  the  account  just  given  of  the  symptoms  of  tuberculous 
peritonitis  there  is  little  to  distinguish  it  from  other  forms  of  chronic  and 
subacute  abdominal  disease.  Great  assistance,  therefore,  is  often  afforded 
by  the  induration  of  the  omentum,  which  may  be  felt  as  a  rounded  tumour 
running  more  or  less  obliquely  across  the  abdomen  above  the  umbilicus. 
It  has  been  mistaken  for  the  edge  of  the  liver,  depressed  and  rounded 
by  thickening  of  its  capsule ;  but  a  resonant  percussion-note  can  be  elicited 
above  the  mass,  where,  if  it  were  an  hepatic  tumour,  there  must  have 
been  absolute  dulness. 

Another  useful  sign  is  thickening  round  the  umbilicus.  This  may 
sometimes  point  to  adhesion  of  the  small  intestine  to  the  abdominal  wall 
at  this  spot,  for  in  two  cases  a  faecal  fistula  resulted.  More  often  it  is 
caused  by  spread  of  the  inflammation  of  the  parietal  peritoneum  along 
the  track  of  the  obliterated  umbilical  vessels  and  the  urachus,  as  in  can- 
cerous disease.    In  some  of  those  rare  cases  of  tuberculous  peritonitis  in 
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which  the  abdomen  becomes  distended  with  pus,  the  umbilicus  gives  way,, 
and  allows  the  fluid  to  escape. 

The  diagnosis  of  tuberculous  peritonitis  may  be  confirmed  by  the  dis- 
covery of  coincident  effusion  into  one  of  the  pleural  cavities,  or  into  the 
pericardium. 

Lastly,  whenever  -sve  suspect  tuberculous  peritonitis  in  a  woman, 
we  must  not  forget  how  constantly  this  disease  is  associated  with  tuberculous- 
disease  of  the  pelvic  organs.  One  patient  suffered  from  amenorrhoea  for 
eighteen  months,  another  from  menorrhagia,  a  third  from  a  miscarriage 
a  month  before  her  abdomen  began  to  enlarge ;  while  a  fom-th,  after  one 
period  which  lasted  a  fortnight,  and  was  excessive,  missed  her  next  period, 
and  from  that  date  her  abdomen  began  to  swell  and  her  fatal  illness 
commenced. 

Progiiosis. — The  clinical  recognition  of  tuberculous  peritonitis  is  the  more 
important,  because  the  disease  is  by  no  means  so  hopeless  as  was  formerly 
supposed.  The  writer  has  seen  several  instances  in  which,  probably, 
recovery  took  place,  and  in  one  case  the  diagnosis  was  afterwards  proved 
to  be  coiTect  by  a  post-mortem  examination ;  for  the  patient,  a  child,  who 
had  left  the  hospital  apparently  well,  came  in  again  some  months  after- 
wards, and  died  with  tubercles  in  almost  all  parts  of  his  body;  it  was 
then  clear  that  the  peritoneum  had  been  the  seat  of  the  same  disease 
before. 

A  remarkable  instance  of  recovery  from  tuberculous  peritonitis  occurred 
to  the  late  Sir  Spencer  Wells.  The  patient,  aged  twenty-two,  was  believed 
to  have  an  ovarian  tumour,  and  had  twice  been  tapped.  It  was  decided 
that  ovariotomy  should  be  performed.  But,  on  the  abdomen  being  opened, 
the  peritoneum  was  found  studded  with  tubercles.  Some  coils  of  small 
intestine  were  floating,  but  the  great  mass  was  bound  down  with  the  colon 
and  omentum,  all  nodulated  with  tubercles,  towards  the  back  and  upper 
part  of  the  abdomen.  The  fluid  was  syringed  out  and  the  wound  closed. 
The  patient  went  through  a  sharp  attack  of  peritonitis,  but  recovered,  and 
she  afterwards  married;  six  years  later  she  was  stout  and  well. 

Treatment. — It  appears  probable  that  in  children  tuberculous  peritonitis 
may  be  cured  by  the  local  application  of  linimentum  hydrargyri.  This  prac- 
tice has  long  been  carried  out  in  our  wards,  the  liniment  being  spread 
freely  over  the  surface  of  a  flannel  belt,  which  is  stitched  tightly  round  the 
abdomen.  We  have  more  than  once  seen  the  greater  part  of  the  fluid  re- 
moved within  a  few  days  under  this  treatment,  and  the  patient  has  also 
improved  in  health  and  gained  strength.  After  recovery  there  was  naturally 
no  direct  proof  of  the  tuberculous  nature  of  the  affection;  but  there  is 
evidence  that  in  children  all  tuberculous  affections  tend  less  uniformly  to 
a  fatal  termination  than  in  adults.  It  is  no  doubt  advisable  to  give 
cod-liver  oil,  syrupus  ferri  iodidi,  and  the  lilce ;  but  in  several  cases  these 
have  failed,  and  the  mercurial  application  has  proved  successful. 

In  obstinate  cases  there  is  good  ground  to  hope  for  success,  not  by 
mere  tapping — which  is  only  useful  to  relieve  tension  or  for  diagnostic 
purposes — ^but  by  opening  the  abdomen,  washing  out  the  peritoneal  cavity, 
and  putting  in  a  glass  tube  or  flexible  drainage-pipe.  The  result  has  been 
favourable  beyond  the  writer's  expectation.  In  one  case  recovery  ensued 
even  after  a  tuberculous  ulcer  in  the  ileum  had  opened  externally  through 
the  wound.* 


*  Among  many  other  cases  recorded  at  home  and  abrond,  three  published  by  Mr 
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Maliqxant  Perito.nitis.— This— a  third  chronic  disease  to  which  the 
peritoneum  is  hable— is  both  common  and  fatal. 

Anato m I/. —mmerons  round  or  flattened  nodules  are  found  studded 
over  the  peritoneal  surface,  sometimes  isolated,  sometimes  ag<^re"ated 
together.  Often  each  little  tumour  is  distinctly  umbilicated,  and"  it^may 
send  out  processes  which  are  apt  to  pucker  and  drag  the  neighbouring 
parts  of  the  serous  membrane.  In  this  way  the  calibre  of  one  or  more 
of  the  hollow  viscera  may  be  considerably  diminished.  By  a  somewhat 
similar  process  of  contraction,  the  omentum  is  drawn  up  and  converted 
into  a  solid  mass,  which  lies  transversely  across  the  abdomen,  below  the 
stomach,  just  as  was  described  above  in  the  case  of  simple  and  of  tuber- 
culous peritonitis  (pp.  487,  490).  This  induration  of  the  omentum  is 
present  in  most  cases  of  malignant  peritonitis,  although  in  other  respects 
the  distribution  of  the  nodules  may  vary  widely.  Sometimes  the  mesentery 
is  covered  with  them;  in  other  cases  it  is  comparatively  free.  Often,  as 
Moxon  pointed  out,  the  growth  is  far  more  abundant  on  the  peritoneum 
lining  the  flanks  and  the  diaphragm  than  elsewhere. 

Histology. — The  microscopical  structure  of  the  malignant  nodules  is 
not  always  the  same.  Virchow  included  a  considerable  number  among  the 
sarcomata,  and  Dr  Fagge  found  that  they  generally  yield  but  little  "juice 
when  cut,  and  "  often  consist  of  fibres  with  a  few  spindle-cells,"  \Wthout 
iilveolar  structure  or  epithelial  elements. 

In  the  revision  of  the  Museum  specimens  by  Drs  Perry  and  Shaw  for 
their  new  catalogue,  they  have  found  the  most  frequent  elements  of  peri- 
toneal cancer  to  be  columnar  or  spheroidal  cells.  Sarcomatous  nodules 
are  usually  secondary  to  ovarian  growths,  and  alveolar  epithelial 
nodules  to  those  of  the  stomach  and  intestine.  Colloid  cancer  of  the  peri- 
toneum is  not  very  uncommon,  and  usually  secondary  to  growths  of  the 
stomach  or  of  the  broad  ligament. 

Origin  and  course. — Malignant  disease  of  the  peritoneum  is  seldom,  if 
€ver,  a  primary  aifecticn.  As  a  rule,  one  of  the  subjacent  viscera  is  the  seat 
of  a  similar  growth;  and  to  this  the  peritoneal  nodules  are  secondary. 
The  most  frequent  is,  as  Virchow  stated,  in  the  stomach  and  ovaries. 

Out  of  forty-five  consecutive  cases  of  extensive  malignant  disease  of  the 
peritoneum,  Dr  Fagge  found  only  six  with  the  abdominal  viscera  free. 
In  nineteen  the  ovaries  were  affected,  and  were  often  converted  into 
large  tumours  by  the  growth.  In  seventeen  the  stomach  was  diseased 
in  the  same  way ;  seven  times  without,  and  ten  times  with  malignant  disease 
of  the  ovaries  also.  In  three  cases  the  peritoneal  cancer  started  from  the 
uterus,  in.  two  from  the  rectum,  in  three  from  the  neighbourhood  of  the 
■pamreas.  In  two  there  was  a  hard  mass  in  front  of  the  rectum  ;  and  in 
several  cases  (including  some  of  those  in  which  the  disease  seemed  to  have 
begun  in  the  ovaries)  the  uterus  and  its  appendages  were  matted  together 
and  fixed  to  the  adjacent  parts  by  a  large  diffused  gi-owth  in  the  sub- 
peritoneal tissue. 

In  one  instance  the  affection  of  the  peritoneum  seemed  to  have  started 
from  a  cancerous  growth  in  the  ascending  colon.  The  omentum  formed 
a  solid  mass  an  inch  thick,  Avhich  was  spread  over  the  intestines,  and 
reached  down  to  the  pubes. 

The  Avay  in  which  malignant  disease  spreads  from  the  stomach  or 

Kcetley  in  the  '  Lancet'  (Nov.  IStb,  1800)  may  be  referred  to  for  tlie  sake  of  the  judicious 
rcmarlcs  at  tlie  close  of  tlic  paper. 
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ovaries  over  the  whole  peritoneal  surface  is  a  matter  of  much  interest. 
When  the  groAvth  reaches  the  serous  surface  of  an  organ,  it  is  well  known 
to  be  capable  of  infecting  the  surface  opposed  to  it  without  the  formation 
of  adhesions  between  them.  Dr  Fagge  recorded  a  good  example  _oi 
this.  The  body  of  the  uterus  was  affected  with  cancer,  which  reached  its 
outer  surface.  The  omentum  was  long  and  hung  down  into  the  pelvis,  so  as 
to  touch  the  uterus,  and  in  its  extreme  lower  end  there  was  a  hard  mass, 
exactly  resembling  the  uterine  cancer  in  its  character.  There  was  no 
malignant  growth  in  any  other  part  of  the  peritoneum.  It  is  probable  that 
such*  local  infection  of  the  omentum  is  not  uncommon,  and  forms  the 
starting-point  of  the  remarkable  change  in  this  structure  already  mentioned. 
The  infection  of  the  general  surface  of  the  serous  membrane  probably  arises 
in  the  course  of  the  movements  of  the  contained  organs.  It  is  even  possible, 
to  use  the  words  of  Rindfleisch,  that  "  the  mutual  friction  of  the  viscera 
may  detach  fragments  of  the  nodules,  and  carry  them  hither  and  thither 
over  the  smooth  surface  of  the  membrane,  until  they  find  their  way  into 
some  fold  or  recess,  when  they  give  rise  to  the  development  of  fresh 
nodules." 

Age  and  sex. — Unlike  tuberculous  peritonitis,  cancer  of  the  peritoneum 
appears  to  occur  more  frequently  in  women  than  in  men.  Out  of  the  forty- 
five  fatal  cases  referred  to  above,  only  eleven  occurred  in  males. 

Under  the  age  of  thirty  this  disease  is  exceedingly  rare.  Between  thirty 
and  forty  it  is  not  very  uncommon  in  women,  ,but  is  seldom  seen  in 
men.  In  each  sex  the  most  numerous  cases  occur  between  the  ages  of  fifty 
and  sixty ;  it  is  also  common  between  sixty  and  seventy,  and  Dr  Fagge  re- 
cords a  case  in  a  man  who  died  at  the  age  of  eighty-two. 

Diagnosis. — Clinically,  malignant  disease  of  the  peritoneum  presents  it- 
self in  different  cases  with  very  different  symptoms. 

The  growth  may,  by  the  adhesions  and  puckerings  which  it  causes,  so 
narrow  the  intestine  as  to  interfere  with  the  passage  of  its  contents,  and  to 
give  rise  to  well-marked  obstruction  by  contraction  (cf.  p.  414). 

Most  frequently  the  only  marked  symptom  of  the  disease  is  ascites.  The 
serum  is  usually  stained  more  or  less  deeply  Avith  blood.  Another  character,, 
first  pointed  out  by  Sir  William  Jenner,  is  the  occasional  presence  of  a  hard 
mass  in  the  skin  and  other  tissues  round  the  umbilicus.  Probably  the 
growth  travels  along  the  connective  tissue  in  the  path  of  the  obliterated 
urachus  or  umbilical  arteries  or  vein. 

Occasionally  the  first  sjonptom  of  malignant  disease  of  the  peritoneum 
is  an  increase  in  size  of  the  abdomen,  without  any  fluid  being  present. 
In  these  cases  the  growth  is  a  true  carcinoma,  which  has  undergone  colloid 
degeneration.*  All  the  organs  may  be  enveloped  in  thick  gelatinous 
masses,  many  of  which  are  attached  only  by  the  most  delicate  threads. 

AsciTBf.t — Apart  from  chronic  inflammatoiy  exudation  (whether  with  or 

•  Many  yenrs  ago,  when  I  was  a  senior  student  at  the  hospital,  a  medical  man  in  the 
country  asked  me,  during  the  vacation,  to  look  at  a  case  in  which  he  was  about  to  tap  for 
ascites.  I  found  that  although  there  was  very  great  enlargement  and  dulness  on  percussion 
over  the  whole  abdomen,  yet  no  fluctuation  could  anywhere  be  discovered.  I  remembered 
hearing  Dr  Wilks  describe  colloid  cancer  of  the  peritoneum,  and  ventured  to  suggest  that 
the  case  was  of  this  kind,  and  that  paracentesis  would  lead  to  no  result.  During  a  sub- 
sequent vacation  I  made  the  autopsy,  and  found  that  I  had  been  right.— C.  H.  F. 

t  Ascites  (aaKiTrjc),  from  dffKoc,  a  wine-sack,  was  recognised  by  the  Greek  physicians, 
and  distinguished  from  lymi)anites  (jvinravov,  a  drum),  the  false  or  "  windy  dropsy." 
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the  bowel  Jor  from  obe!  t  o^^  "^'^  ^'^'^^^  A^*^ 

^^aiis,  the  modified  resonance  over  the  entire  abdomen   a  deenlv  H« 
p-essed  umbihcus,  and  transverse  horizontal  folds  in  the  skin  '  Sul  obest" 

qUtly  titl'flr:';?'/^^^"       ^''^^'^  elsewhere-nt  t  r! 

quent  y  w:th  flatulent  distension,  and  only  occasionally  with  ascites 

lympanites  is  almost  as  common.  The  resonance  is  lon^  loud '  some 
times  high-pitched,  and  always  with  more  or  less  pure  tone 

Ascites  IS  distinguished  by  fluctuation,  and  by  a  peculiar  disposition  of 
■dulness  and  resonance,  to  be  presently  described  aisposition  of 

Abdominal  tumours  do  not  fill  the  whole  abdomen ;  and  they  have  the 
pecial  characters  which  point  to  the  stomach,  liver,  spleen,  or  kidneys  T.o 
kinds  of  tumour  should  always  be  thought  of  in  cases  of  aMominal  swel  in,' 
occumng  m  woman :  ovarian  dropsy,  and  a  pregnant  uterus.  The  diffe  en 
t  al  diagnosis  will  be  given  below,  but  the  possibility  of  the  latter  should 
always  be  present  to  the  mind  of  the  physician 

PJujsical  siffns.-Falp^tion  and  percussion  are  both  useful  in  revealing 
the  presence  of  flmd  in  the  peritoneal  cavity  ° 
h./f^vfT^7  employed  in  two  ways.  If  a  solid  organ  or  tumour 
1  es  at  a  little  distance  from  the  anterior  wall  of  the  abdomen,  and  separated 
fi  om  It  by  fluid,  one  can  often,  by  a  sudden  movement  of  the  fingers,  depress 
the  abdominal  wall  and  push  aside  the  fluid,  so  as  to  feel  the  solid  mass 
beneath,  as  we  could  not  if  no  fluid  were  present.  Thus  one  may  not  onlv 
detect  an  enlarged  liver,  but  also  at  the  same  time  determine  the  presence 
of  ascites.  This  procedure  is  sometimes  spoken  of  as  "  dipping  for  the 
hver:  it  requires  a  little  dexterity,  and  should  be  carefully  practised  by 
the  student. 

The  other  method  of  discovering  by  palpation  whether  there  is  fluid  in 
the  peritoneal  cavity  is  by  observing  whether  fluctuation  can  be  felt  This 
IS  not  the  peculiar  elastic  sensation  felt  in  handling  an  abscess.     "  Medical 
fluctuation  "  is  detected  by  an  impulse  given  to  the  wall  of  the  abdomen  at 
one  spot,  and  transmitted  freely  in  the  form  of  a  wave.    If,  for  example 
the  left  hand  be  placed  on  one  side  of  the  patient's  abdomen,  and  a  tap  be 
then  given  to  the  other  side  Avith  the  right,  the  left  hand  receives  a 
distinct  shock.    When  the  parietes  are  thin,  and  other  conditions  favour- 
able, the  slightest  touch  may  cause  a  thrill  that  can  be  felt  all  over  the  belly. 
There  is  perhaps  no  other  physical  sign  which  the  tyro  recognises  so  easily 
as  this.    If,  however,  the  parietes  are  massive,  with  oedema'  or  fat  or  the 
muscular  walls  are  hard,  or  loaded  with  fat,  the  detection  of  fluctuation 
may  be  difficult.    The  two  hands  must  then  be  placed  near  one  another : 
and  a  smart  tap  must  be  given  with  one  hand,  while  attention  is  closelv 
directed  to  the  reception  of  the  impulse  by  the  other.    Sometimes  the  fat 
in  the  abdominal  walls  gives  a  sensation  that  might  be  supposed  to  be  due 
to  fluctuation.    To  avoid  this  error  an  assistant  should  hold  a  thick  piece  of 
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cardboard  (a  bed-letter  in  a  ward,  a  thin  volume  in  a  house),  with  its  edge 
pretd  upon  the  median  line  of  the  abdomen  while  percussion  is  made 
^    In  some  few  cases  we  may  fail  to  obtain  fluctuation,  although  a  laige 
<iuan?ity  of  flmd  is  present;  probably  the  walls  of  the  abdomen  are  too  un- 
vieldino-  for  a  wave  to  be  transmitted.  ,     j  ,    .^a  ^r, 

'  it  is  remarkable  what  small  quantities  of  fluid  can  often  be  detect  d  m 
the  way  iust  described.  One  might  have  expected  that  un  ess  it  were 
preselt  in  large  amount  it  would  all  have  gravitated  into  the  loins  or  into 
?he  pelvis,  according  to  the  position  of  the  patient;  but  m  fact  distinct 
fluctuation  can  frequently  be  felt  over  parts  of  the  abdomen  where  the 
intestines  lie  in  contact  with  the  parietes.  *      •+  . 

Percussion  is  also  of  service  in  detecting  the  presence  of  ascites,  and 
still  more  in  distinguishing  this  from  some  other  conditions  which  resemble 
it  in  causing  abdominal  enlargement.  Whenever  the  amount  of  fluid  is  at 
all  considerable,  that  part  of  the  abdomen  which  contains  it  gives  a  dull  note 
on  percussion.  But  a  small  quantity,  lying  among  the  intestines  m  the  way 
just  described,  may  fail  to  aft'ect  the  natural  tympanitic  note,  and  this 
althouo-h  it  gives  distinct  fluctuation. 

Dilg7iosis.-Fov  the  determination  of  ascites,  however,  something  more 
is  required  than  the  mere  discovery  of  dulness  on  percussion,  or  even  of 
fluctuation.  The  former  might  be  caused  by  a  solid  tumour,  and  the  latter 
mi-ht  depend  upon  a  collection  of  fluid  within  one  of  the  hollow  viscera,  or 
in  an  adventitious  cyst.  Cystic  disease  of  the  ovary  is  by  far  the  most  im- 
portant of  all  the  afl'ections  that  may  be  confounded  with  ascites.  ±5ut 
there  are  several  other  conditions  that  have  been  mistaken  for  it.  It  is 
recorded  that  John  Hunter  once  tapped  the  bladder  m  the  behef  that 
the  patient  had  dropsy ;  and  Murchison  relates  a  case  of  ascites  m  which 
480  ounces  of  urine  were  drawn  oft'  by  a  trocar  introduced  midway  between 
the  umbiHcus  and  sternum,  on  the  supposition  that  there  was  a  hydatid 
tumour  A  large  and  elastic  tumour  may  yield  physical  signs  more  or  less 
like  those  of  ascites ;  and  so  may  a  renal  cyst,  or  even  a  pregnant  uterus. 

In  the  great  majority  of  cases  one  can  readily  distinguish  an  accumula- 
tion of  fluid  in  the  peritoneal  cavity  from  all  these  conditions  by  noticing 
which  parts  of  the  abdomen  are  dull  and  which  are  resonant  on  percussion, 
when  the  patient  assumes  different  positions  in  turn.    In  ascites  the  fluid 
tends  to  sink  towards  the  more  dependent  part  of  the  peritoneal  cavity ; 
while  the  intestines  may  be  said  (as  Aretseus  put  it*)  to  float  m  it. 
Hence,  when  the  patient  lies  upon  the  back,  the  small  intestines  fill 
the  umbilical  region,  and  there  the  percussion-note  is  tympanitic,  whereas 
in  the  flanks  it  is  dull.    But  if  the  patient  is  made  to  turn  upon  one 
side,  the  position  of  the  intestines  at  once  becomes  altered ;  whichever  side 
is  uppermost  is  now  resonant,  while  the  dulness  on  the  other  side  undergoes 
a  corresponding  increase.    When  the  patient  stands  upright,  the  fluid  gravi- 
tates towards  the  lower  part  of  the  abdomen,  which,  up  to  a  certain  level, 
becomes  uniformly  dull.    Again,  Avhen  in  ascites  the  border  of  the  dull 
region  is  percussed  firmly,  the  left-hand  finger  being  pressed  backwards 
as  much  as  possible,  one  can  often  detect  a  resonant  note  from  the  presence 
of  intestine  beneath. 

All  these  characters  are  wanting  when  enlargement  of  the  abdomen  is 


*'Ev  vdu)f)  «/\tc  tC  TO  TTtpirovciLov  inTTspux'irai,  luirXioij  ci  T<fj  vypii)  rii  tvTipa, 
KaXioiitv  iTVtKXrimv  uffKirnv.   Aretceus  :  De  Morhis  Chroii.,  lib.  II,  cup.  i. 
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due  to  cystic  disease  of  the  ovary,  or  to  pregnancy,  or  to  distension  of  the 
bkdder.  Moreover,  each  of  these  swellings  rises  from  the  pelvis  into  the 
front  of  the  abdomen,  pushing  the  intestines  backwards ;  so  that  when  the 
patient  lies  upon  the  back,  the  front  of  the  abdomen  yields  a  dull  note 
on  percussion. 

Another  sign  of  some  value  is  prominence  of  the  umbilicus,  or  occasion- 
ally the  presence  of  a  protnasion  there,  containing  fluid.  This  contrasts 
with  the  deep  depression  of  the  navel  in  cases  of  obesity.  Moreover,  in  the 
latter  case  two  transverse  lines  can  generally  be  traced — above  the  pubes 
and  above  the  umbilicus. 

It  must  be  admitted  that  in  some  exceptional  cases  of  ascites,  the  whole 
of  the  front  of  the  abdomen  is  dull,  in  whatever  i>osition  the  patient  lies. 
When  the  quantity  of  fluid  is  very  large,  the  intestines  may  stretch  the 
mesentery  to  its  full  extent,  and  yet,  perhaps,  be  unable  to  reach  the 
anterior  abdominal  wall.  But,  as  a  rule  at  least,  it  will  be  found  in  these 
cases  that  the  mesentery  has  been  shortened  by  chronic  inflammation,  or 
by  cancer,  so  that  it  tethers  the  bowels  and  prevents  their  floating  up. 

It  will  be  convenient  to  consider  here  the  special  indications  which  dis- 
tinguish pregnancy  and  an  ovarian  cyst  from  ascites. 

Pregnancy  is  distinguished  by  the  shape  of  the  tumour,  its  dulness  on 
percussion,  its  gradual  increase  from  below,  and  occasionally  by  feeling 
the  rhythmical  contractions  of  the  uterus.  The  state  of  the  breasts  and 
the  absence  of  menstruation  confirm  the  diagnosis ;  and  also  the  condition 
of  the  cervix,  the  movements  of  a  living  foetus,  and  auscultation  of  the 
beatings  of  its  heart  or  the  rush  of  blood  in  the  placenta. 

The  positive  signs  of  an  ovarian  cyst  are  often  no  less  conclusive.  The 
patient  may  be  able  to  say  that  the  swelling  began  on  one  side.  A 
careful  examination  of  the  swelling  will  often  lead  to  the  detection  of  a 
solid  nodule ;  or  the  outline  of  the  cyst  may  be  felt ;  or,  when  the  patient 
draws  a  deep  breath,  the  upper  border  of  the  tumour  may  be  seen  to 
descend.  In  ascites  the  greatest  circumference  of  the  abdomen  is  at  the 
level  of  the  umbilicus,  in  ovarian  disease  it  is  often  some  inches  lower. 
In  ascites  the  umbilicus  usually  retains  its  natural  position,  being  about 
an  inch,  nearer  to  the  pubes  than  to  the  ensiform  cartilage,  while  in 
ovarian  disease  its  distance  from  the  pubes  is  increased.  To  these  signs 
may  be  added  the  fact  that  in  cases  of  ascites  the  fluid  expands  the  lower 
ribs,  and  so  produces  a  uniform  barrel-shape ;  while  an  ovarian  cyst  grows 
more  fonvards  and  laterally,  and  so  gives  an  hour-glass  shape  to  the  abdo- 
men when  looked  at  in  front,  and  a  bulging  like  that  of  pregnancy  when 
looked  at  sidewise. 

In  obscure  cases  an  ovarian  cyst  is  often  distinguished  from  ascites  by 
the  character  of  the  fluid  drawn  oflf  by  paracentesis.  That  which  comes  from 
the  ovarian  cyst  is  frequently  viscid  and  of  a  dark  greenish-brown  colour, 
quite  unlike  the  secretion  of  a  sei'ous  membrane.*  Ovarian  fluid,  however, 
may  be  pale  yellow,  and  clear,  and  limpid,  like  the  fluid  of  ascites ;  but  it 
never  deposits  fibrin,  as  ascitic  fluid  almost  always  does. 

The  fluid  drawn  from  the  single  cysts  which  form  in  the  imrovarium^ 
from  the  remains  of  the  Wolffian  body  is  characteristic, — clear,  transparent, 

*  Its  viscidity  is  said  to  depend  upon  its  containing  a  modification  of  albumen  (par- 
albnuien  of  Soberer)  which  does  not  coagidate  when  boiled  with  a  small  quantity  of  acetic 
acid.    Paralbumen  is  said  never  to  be  present  in  ascitic  fluid. 

+  Known  as  the  organ  of  Rosenuiiiller,  and  answering  to  the  epididymis  in  the  mule. 
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and  consisting  of  nothing  but  water  and  salts,  unaltered  by  heat  The  ^^l^ 
iTauid  ike  it  Is  the  contents  of  a  hydatid  cyst,  but  that  contams  booklets. 
''^  iVtL  of  ascites  it  is  important  to  decide  whether  the  effu.on 
passive,  and  due  to  portal  obstruction  or  to  general  dropsy  or  whethei 
ft  s  active,  the  result  of  inflammation  of  the  per.tonemn.  Chrome  peu- 
tlnftis  with  effusion  includes  at  least  a  third  of  al  the  cases  of  ascites 
which  occur  independently  of  heart  disease  or  Bright's  disease  and  are  un- 
attended  with  jaundice.  . 

So  lone,  as  the  quantity  of  fluid  in  the  abdomen  is  not  very  large  one 
can  cenerSly  without  much  difficulty  distinguish  ascites  caused  by  obstruc 
tion'of  the  portal  veins  from  active  effusion.  In  the  former  case  the  area 
of  dulness  in  the  right  hypochondrium  is  diminished,  the  intestines  float 
freely  towards  the  anterior  wall  of  the  abdomen ;  there  is  often  a  history 
and  signs  of  intemperance,  and  the  urine  is  high-coloured  depositing  lithates 
stained  with  purpurine.  In  the  latter  case  the  front  of  the  abdomen  is  often 
dull  from  retraction  of  the  bowels,  there  may  be  no  history  or  symptom  of 
intemperance,  the  omentum  may  be  felt  hardened  and  nodulated;  or,  again, 
a  tumour  may  give  evidence  of  cancer. 

When  paracentesis  has  been  performed  in  cases  of  cancerous  disease  of 
the  peritoneum,  the  ascitic  fluid  is  often  of  a  brownish  colour,  or  reddened 
from  the  presence  of  blood.    In  cases  of  simple  chronic  peritomtis,  and  ot 
passive  ascites,  the  fluid  is  generally  straw-coloured.    By  rare  exception 
ascitic  fluid  may  be  as  thick  and  gelatinous  as  that  of  an  ovarian  cyst 

The  deposit  of  a  thick,  firm  clot,  or  the  presence  of  flakes  of  coagulated 
fibrin,  and  the  fact  of  leucocytes  being  present  in  such  amount  as  to  make 
the  fluid  turbid  and  to  form  a  visible  precipitate,  are  conclusive  evidence  that 
the  ascites  is  of  inflammatory  and  not  passive  origin. 

A  careful  physical  examination  of  the  abdomen  should  always  be  made 
after  paracentesis ;  this  often  clears  up  a  doubtful  case  by  leading  to  the 
discovery  of  a  solid  tumour,  or  of  some  disease  of  the  liver  or  intestines, 
that  could  not  previously  be  detected. 

Chylous  ascites.— Jn  certain  rare  cases  the  fluid  removed  by  tapping 
is  opaque  white  ;  its  milky  appearance  is  the  result  of  admixture  with  chyle, 
and  is  in  most  cases  due  to  a  lacteal  vessel  having  opened  into  the  peri- 
toneal cavity  by  ulceration. 

At  the  end  of  1878  the  writer  had  a  patient  with  this  chylous  ascites,  a 
woman.  The  fluid  was  much  like  milk  in  appearance,  opaque,  yellowish 
white,  alkaline,  with  sp.  gr.  1016.  There  was  no  subsidence  after  twenty- 
four  hours,  but  scanty  flakes  of  fibrin  had  separated,  probably  due  to  the- 
accidental  admixture  of  a  trace  of  blood.  There  was  no  precipitate  on 
heating  after  the  addition  of  acetic  acid,  but  it  formed  abundantly  when 
ferrocyanide  of  potassium  was  added,  and  also  with  nitric  acid. 

In  1896  a  second  case  occurred  in  Philip  Ward,  when  the  thorax  was 
the  seat  of  the  same  chylous  effusion.  It  is  rare  in  the  pleural  cavities, 
or  still  more  rare  in  the  pericardium  or  the  tunica  vaginalis.  In  most 
oases  there  is  pressure  upon  the  thoracic  duct  which  leads  to  rupture  of 
the  distended  receptaculum  or  lacteals,  or  of  lymphatic  vessels  of  the 
thorax.    The  opacity  is  not  always  due  to  fat,  but  to  proteid  granules.* 

*  Similar  opaque  fluid  sometimes  flows  from  a  lympliatic  vessel  in  the  upper  arm  or 
the  groin.  Just  as  the  lacteals  are  only  intestinal  lymphatics  and  contain  transparent 
lymph  in  a  fasting  animal,  so  the  lymphatics  of  other  parts  from  time  to  time  absorb- 
fatty  or  proteid  matters  so  abundantly  that  their  contents  are  more  or  less  opaque  like 
chyle. 

VOL.   II.  ^2 
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Origin. — First,  ascites  may  be  due  to  subacute  or  chronic  inflammation 
as  above  described,  whether  simple,  tubercular,  or  cancerous ;  secondly,  it 
may  be  part  of  general  dropsy,  usually  cardiac  or  renal ;  thirdly,  and  most 
frequently,  it  depends  on  portal  obstruction.  To  distinguish  certainly 
between  passive  and  chronic  inflammatory  effusion  is  often  as  difficult  as  in 
cases  of  hydrothorax,  hydropericardium,  hydrocephalus,  and  hydrocele. 

The  conditions  which  lead  to  passive  or  dropsical  effusion  of  portal 
origin  are  the  following : 

1.  Cirrliosis  of  the  liver  is  the  most  common  cause  of  passive  ascites,  or 
dropsy  of  the  peritoneum.    It  will  be  fully  described  hereafter  (p.  53i). 

2.  Chronic  inflammation  of  the  cajJsule  of  the  liver,  or,  as  it  is  often 
termed,  ^perihepatitis,  is  also  a  frequent  cause  of  ascites,  both  passive  and 
inflammatory.  At  Guy's  Hospital  there  is  about  one  fatal  case  for  every  five 
of  dropsy  from  cirrhosis  of  the  liver ;  and  this  proportion  would  be  greatly 
increased  if  we  were  to  take  into  account  those  cases  in  which  thickening  of 
the  capsule  of  the  liver  is  merely  a  part  of  a  general  chronic  peritonitis.  If 
in  a  case  of  ascites  the  urine  be  healthy,  there  is  little  likelihood  that  the 
cause  is  thickening  of  the  capsule  of  the  liver ;  but  when  in  a  case  of  renal 
dropsy  the  abdomen  is  filled  with  fluid  to  a  disproportionate  degree,  this 
is  probably  due  to  perihepatitis  rather  than  to  cirrhosis. 

3.  Simple  chronic  atrophy  is  another  affection  of  the  liver  Avhich  may 
very  occasionally  cause  ascites.  The  '  Pathological  Transactions  '  furnish 
two  remarkable  cases  of  this  kind,  in  which  the  abdomen  contained  a  large 
quantity  of  fluid  (1867  and  1868). 

4.  Syphilitic  disease  of  the  liver  sometimes  causes  effusion  into  the 
peritoneal  cavity.  A  striking  case,  which  appears  to  have  been  of  this  kind, 
was  recorded  by  Grainger  Stewart.  A  patient  had  ascites,  for  which  she 
was  tapped  twenty-one  times,  the  enormous  quantity  of  606  pints  being 
removed  in  the  course  of  these  operations.  At  first  the  paracentesis  had  to 
iDe  rej)eated  every  fortnight,  but  the  intervals  gradually  became  longer, 
until  at  length  she  regained  tolerable  health.  In  twenty  years  (1860-82) 
there  occurred  in  Guy's  Hospital  six  cases  of  fatal  ascites  due  to  this  cause. 
In  several  the  liver  could  be  felt  during  life  to  be  enlarged  and  adherent 
to  the  parietes,  with  an  uneven  and  nodular  surface,  and  these  characters 
more  than  once  enabled  a  correct  diagnosis  to  be  made. 

5.  Carcinoma  of  the  liver  is  another  disease  that  may  give  rise  to  effu- 
sion of  fluid  into  the  peritoneal  cavity.    The  presence  of  malignant  growths 
in  the  substance  of  the  organ  itself  is  to  be  distinguished  from  the  cases  in 
which  cancer  merely  involves  the  structures  in  the  portal  fissure.  Both 
affections  will  be  discussed  afterwards  (v.  infra,  pp.  552,  555). 

6.  Occasionally  ascites  is  found  to  depend  on  the  trunk  of  the  portal 
vein  (not  its  branches  within  the  liver)  being  obstructed  by  plastic  inflam- 
mation— pylephlebitis  adhesiva.  This  is  a  very  rare  condition.  The  only 
case  of  ascites  from  adhesive  portal  phlebitis  which  the  Avriter  has  seen 
occm'red  many  years  ago  (1863)  in  a  boy  of  ten,  at  Guy's  Hospital :  no 
other  lesion  Avas  found  after  death,  but  the  whole  liver  was  channelled  by 
dilated  branches  of  the  portal  trunk. 

Although  adhesive  pylephlebitis  is  a  very  rare  disease,  thrombosis  of  the 
portal  vein  is  not  at  all  uncommon,  and  probably  takes  place  towards  the 
end  of  many  cases  of  cirrhosis,  perihepatitis,  and  other  forms  of  hepatic 
obstruction  leading  to  ascites. 

The  cui'ious  cases  of  ascites  of  portal  origin  in  children,  not  due  to 
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alcohol,  which  have  been  described  of  late  years  by  several  French  physi- 
cians will  be  again  referred  to  under  the  section  on  Cirrhosis.  ^ 

Prognosis,— 111  most  cases  of  ascites  this  is  unfavourable,  borne  ot 
the  diseases  that  give  rise  to  it  are,  from  the  first,  malignant;  and  others 
do  not  cause  efi'usion  of  fluid  into  the  abdomen  until  they  have  reached  an 
advanced  stage.  The  first  remark  applies  to  cancer  of  the  liver  or  peri- 
toneum ;  the  second  to  renal,  cardiac,  and  hepatic  dropsy.  In  cirrhosis  ot 
the  liver,  especially,  death  occurs  in  the  majority  of  cases  m  six  months 
after  the  detection  of  ascites.*  There  are,  however,  exceptions  to  this  rule- 
One  patient  who  recovered  from  ascites  and  jaundice  under  medicinal  treat- 
ment remained  well  for  several  months,  after  whicli  the  fluid  reaccumulated, 
and  he  returned  to  the  hospital  to  die.  He  Avas  supposed  to^  have  syphilitic 
aummata  of  the  liver,  but  the  disease  proved  to  be  cirrhosis.  A  patient 
of  the  writer's  in  Philip  Ward  in  1886  had  been  four  years  previously  m 
the  hospital,  with  h^matemesis,  ascites,  and  other  signs  of  cirrhosis,  and 
they  had  all  disappeared. 

When,  however,  permanent  recovery  takes  place  from  ascites  (whether 
after  paracentesis  or  other^vise)  the  probability  is  that  the  effusion  was  the 
result  of  either  chronic  peritonitis  or  perihepatitis. 

In  children  and  young  persons  ascites  is  not  infrequently  curable,  even 
when  it  is  the  result  of  tuberculous  peritonitis. 

Treatment. — Diuretics  may  often  be  prescribed  with  advantage.  Of 
these  none  appear  to  be  more  efficacious  than  copaiba ;  but  it  often  disturbs 
the  stomach,  so  that  the  patient  cannot  continue  to  take  it.  The  resin  is 
less  likely  to  disagree,  and  is  no  less  efficient  than  the  oleo-resin.  The 
acetate  or  the  acid  tartrate  of  potass,  the  spirit  of  nitrous  ether,  the  com- 
pound spirit  of  juniper,  the  decoction  of  broom-tops,  and  the  infusion  of 
digitalis,  are  all  remedies  of  approved  value ;  and  a  favourite  prescription  of 
Addison's  was  a  diuretic  pill  containing  the  grey  oxide  of  mercury,  powdered 
digitalis  leaves,  extract  of  henbane,  and  powdered  squill  (of  each,  a  grain). f 
A°useful  and  pleasant  remedy  is  "  Imperial  drink,"  an  infusion  of  lemons 
with  cream  of  tartar  and  sugar,  of-  which  the  patient  should  drink  as  freely 
as  possible. 

Purgatives,  also,  are  useful,  especially  the  compound  jalap  powder. 
But  caution  is  needed,  for  they  may  set  up  fatal  colitis. 

Paracentesis. — In  most  cases  tapping  the  abdomen  is  sooner  or  later 
necessary.  It  should  be  performed  as  soon  as  the  peritoneum  is  fuU  of 
liquid,  or  earlier  if  the  breathing  becomes  hurried  and  shallow,  from  the 
diaphragm  being  pressed  upwards  and  the  lower  ribs  stretched. 

The  trocar  should  be  of  small  calibre,  and  should  be  introduced  in  the 
median  line  below  the  umbilicus,  it  having  first  been  ascertained  that  the 
«pot  selected  yields  a  dull  note  on  percussion,  and  consequently  that  the 
intestines  are  not  in  the  way.  The  bladder  should  have  been  previously 
emptied.  The  trocar  is  then  fitted  with  a  long  piece  of  elastic  tubing  by 
which  the  fluid  can  be  carried  into  a  pail  placed  beloAv  the  patient's  bed, 
and  the  entrance  of  air  prevented. 

The  operation  is  not  quite  unattended  with  risk,  immediate  and  pro- 
spective.    The  patient  has  now  and  then  fainted  as  the  fluid  escaped. 

*  111  some  rare  cases  the  umbilicus  gives  way,  iiud  allows  the  ascitic  fluid  to  escape. 
Jenner  recorded  a  case  in  which  this  linpponed  with  ii  report  loud  enough  to  be  hoard  at  a 
distance  from  the  patient's  bed.  The  fluid  may  continue  draining  away  for  a  time,  but 
this  sciivcely  even  ])ostpones  the  fatal  issue. 

t  Matthew  Hailie  was  probably  the  author  of  this  combination. 
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Some  prevent  this  by  having  a  jack-towel  folded  round  the  abdomen 
before  the  operation  is  begun,  and  tightened  as  the  fluid  escapes ;  others 
depend  on  keeping  the  patient's  head  low  or  giving  him  brandy  or 
ammonia.  Syncope  was  more  frequent  when  a  large  trocar  was  used  than 
with  the  gradual  evacuation  by  one  of  Southey's  tubes.  When  the  fluid 
ceases  to  flow,  the  operator  removes  the  cannula  with  one  hand,  while 
with  the  other  he  grasps  the  surrounding  integument,  so  as  to  prevent 
the  entrance  of  air  into  the  abdominal  cavity.  A  pad  of  lint  is  then 
placed  over  the  wound,  and  upon  this  a  few  broad  strips  of  plaster. 

It  occasionally  happens  that  this  fails  to  close  the  opemng  into  the  peri- 
toneal cavity,  and  the  fluid  keeps  oozing  out.  The  leakage  may  generally 
be  stopped  by  a  suture.  . 

In  other  instances  tapping  is  followed  by  peritomtis,  which  proves  fatal 
in  the  course  of  two  or  three  days.  Cases  of  Bright's  disease  are  particu- 
larly liable  to  such  a  result,  even  when  the  trocar  and  cannula  have  been 

well  sterilised.  ,  i  x     4.  u^;,.rr 

After  tapping,  as  a  rule,  the  fluid  begins  to  reaccumulate  at  once,  being, 
indeed,  poured  out  much  more  quickly  than  before,  in  consequence  of  the 
absence  of  pressure  upon  the  secreting  surface.  The  operation  has  soon  to 
be  repeated;  and  although  the  risks  are  now  even  less  than  before,  it  is 
also  more  likely  that  the  relief  will  be  but  temporary. 

When  paracentesis  fails  to  prolong  life,  it  is  not  therefore  useless. 
It  almost  alwavs  affords  great  relief,  and  is  sometimes  followed  by  unex- 
pected benefit  Wen  in  advanced  cases  of  cardiac  or  portal  dropsy. 
^  In  some  cases  the  operation  is  as  successful  as  one  could  wish.  Theie 
mav  be  no  return  of  the  ascites  at  all :  or  it  may  return  very  slowly  More- 
^vei-  paxacentesis,  by  relieving  the  kidneys  and  the  aftluents  of  the  vena 
civa  from  pressu;e,' may  do  much  to  help  the  action  of  diuretics  and 

''''^^Z:!.Z::^e.  are  those  of  ascites  from  primary  peritoneal 
Pffn.ion  described  on  p.  488.  In  one  such  case  under  the  writer's  care,  the 
fZ^:~noLLt  forty,  recovered  completely  after  a  single  tapping, 
nnd  in  two  others  recovery  ensued  after  one  repetition.  . 

In  cales  of  chronic  p;ritonitis  with  thickening  the  number  of  times 
parac^entrs  1  be  bornl  is  sometimes  s-PJ-ising  The 

u.-      J    4-       I'^S  WAR  tapoed  neai-ly  a  dozen  times.     Anotnei  paiieui 

of  a.  compound  ovariaa  cyst,  was,  before  her  death  m  1893,  tapped 
^'-"oVSe'yet  ^hi' prIpSe"  tt  ope.  the  abdomen      cases  of 

channels. 
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JAUNDICE  AND  GALL-STONES 

"  Lurida  pi-EBterea  fiunt  qurecunque  tuentur 
Arquati:  quia  Inroris  de  corpore  edrmn 
Semina  multa  fluunt,  simulacris  obyia  rerum  ; 
Multaque  sunt  oculis  in  eorum  denique  mixta 
Quse  contage  sua  palloribus  omnia  pingunt." 

LUCEETIUS,  iv,  334. 

So-called  bilious  or  liepatic  dyspejjsia— disturbance  of  secretion  or  elimination  of 

Ule — bilious  sijmptoms — treatment  by  diet,  drugs,  and  exercise. 

Icterus  symptom.s — tests  for  bile-pigment  and  for  bile-acids  in  the  urine. 

Idiopathic  jaundice :  its  course,  pathology,  and  prognosis — Pruritiis — Slow  pulse. 
Symptomatic  jaundice — cardiac,  febrile,  toxic,  pneumonic,  pycemic—from  portal 

sepsis,  sup'purating  hydatid,  and  acute  tubercle — Jaundice  from  cirrhosis — 
Epidemic  jaundice— Weil's  disease— other  causes  of  jaundice. 
Effects  of  permanent  jaundice  on  the  liver  and  gall-bladder— fatty  stools,  etc. — 

Pathological  theories  of  jaundice. 
Treatment  of  jaundice,  primary  and  symptomatic — of  permanent  jaundice. 
Gcdl-stones— Their  structure  an,d  varieties— Symptoms  and  events  of  biliary  colic 

— trecdment — Suppuration  of  the  ducts  and  gall-bladder. 

The  functions  of  the  liver  are  more  various  than  those  of  any  other 
gland  in  the  body.  For  beside  secreting  bile,  it  also  provides  the  portal 
part  of  the  systemic  circulation ;  it  is  concerned  in  two  important  metabolic 
processes,  the  formation  of  glycogen  and  the  formation  of  urea ;  it  contains 
a  large  amount  of  cytogenic  or  lymphatic  tissue ;  it  has  an  important  share 
in  blood-making ;  and  it  contains  at  different  periods  a  varying  amount  of 
fatty  material,  which  it  almost  certainly  secretes.  Not  only  are  its 
glandular,  vascular,  hsematogenic,  and  metabolic  functions,  each  liable  to 
derangement,  but  the  liver  is  also,  like  other  organs,  prone  to  inflammation, 
both,  chronic  and  acute,  to  the  varied  kinds  of  degeneration  and  atrophy,  to 
the  invasion  of  ne-W  growths,  the  formation  of  calculi,  and  the  immigration  of 
parasites. 

It  is  difficult  to  arrange  the  diseases  of  the  liver  satisfactorily,  since 
some  of  its  disorders  are  still  unknown  in  their  origin  and  pathology,  and 
others  are  only  secondary  to  precedent  local  or  general  diseases. 

In  the  present  chapter,  we  will  consider  the  liver  as  a  secreting  gland, 
and  describe  the  functional  disorders  of  secretion,  the  graver  obstructions 
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which  produce  jaundice,  and  the  concretions  which  mechanically  interfere 
with  the  excretion  of  the  bile,  as  well  as  other  affections  of  the  excretoiy 
channels. 

The  two  following  chapters,  dealing  with  the  structural  diseases  of  the 
liver,  will  follow  an  anatomical  arrangement,  as  being  convenient  and  not 
more  artificial  than  any  other  which  is  at  present  possible. 

Bilious  Cachexia. — We  have  already  spoken  of  a  kind  of  dyspepsia 
probably  associated  with  chronic  gastric  catarrh,  which  is  characterised  by  a 
furred  tongue,  sluggish  bowels,  and  a  sallow  complexion  (p.  320j. 

There  is  often  a  feeling  of  oppression  and  weight,  with  lassitude  or 
irresistible  drowsiness  coming  on  about  an.  hour  after  a  meal.  Muscular 
"  rheumatism,"  lumbago,  sciatica,  and  cramps  in  the  legs  may  also  occur. 
This  form  of  dyspeiDsia  has  long  been  supposed  to  indicate  "  a  sluggish 
state  of  the  liver  "  and  is  often  described  as  a  bilious  attack. 

Another  symptom  called  bilious  is  headache.  The  difficulty  is  to  be 
sure  whether  this  is  due  tO'  dyspepsia,  or  to  constii^ation,  or  to  deficiency  of 
biliary  secretion,  or  to  its  reabsorption.  Whatever  its  jDathologj',  it  is  a  dull, 
heavy  pain,  seated  in  the  forehead,  or  more  rarely  in  the  occiput.  It  gener- 
ally comes  on  Avhen  the  j^atient  first  wakes  in  the  morning,  and  usually 
follows  some  indiscretion  in  diet  the  night  before.  It  is  not  identical 
with  the  "  bilious  "  or  "  sick  headache,"  described  among  the  diseases  of 
the  nervous  system  as  migraine  (vol.  i,  p.  898),  although  in  some  cases 
it  is  hard  to  draw  the  line. 

An  occasional  symptom  is  giddiness.  Wilks  says  that,  if  due  to  diges- 
tive disorder,  swimming  in  the  head  is  especially  apt  to  come  on  when  the 
patient  stoops  or  lays  his  head  upon  the  pillow,  and  that  it  often  passes  ofi' 
when  he  assumes  the  erect  posture. 

Patients  speak  of  these  symptoms  as  indicative  of  a  "  torpid  state  "  of 
the  liver,  and  think  that  they  are  caused  by  a  deficiency  in  the  amount  of 
bile  secreted.  This  opinion  was  formerly  held  by  all  physicians,  avIio 
pointed  to  the  fact  that  the  complaint  is  often  removed,  at  least  for  a 
time,  by  mercurials,  which  bring  away  from  the  bowels  a  mass  of  faeces, 
apparently  loaded  with  bile.  But  Rutherford's  elaborate  and  conclusive 
experiments  proved,  at  least  in  the  case  of  dogs,  that  the  additional  bile 
passed  by  the  bowels  is  due  to  increased  peristalsis  or  possibly  contraction 
of  the  gall-bladder,  but  not  to  increased  secretion. 

In  his  '  Croonian  Lectures '  of  1874,  the  late  Dr  Murchison  argued  in 
favour  of  the  popular  view  that  these  varied  symptoms  are  not  to  be  referred 
to  catarrh  of  the  stomach,  or  to  constipation,  but  to  a  disordered  liver, 
to  bilious  cachexia.  And  he  further  argued  that  since  there  is  good  reason 
to  iDlace  the  formation  of  urea  in  the  liver,  we  are  justified  in  ascribing  to 
the  supposed  "  torpid  "  or  "  inactive  "  or  "  sluggish  "  state  of  the  liver,  not 
only  deficient  secretion  of  bile,  but  deficient  formation  of  urea.  Lastly,  he 
supposed  that  the  metabolism  of  proteid  matters,  which  in  a  healthy  liver 
ends  in  urea,  stops  short  in  a  sluggish  liver  at  the  formation  of  uric  acid — a 
supposition  now  proved  to  be  unfounded.  Since  uric  acid  is  only  a  new 
name  for  lithic  acid,  and  gravel,  stone,  and  gout  are  undoubtedly  connected 
with  the  presence  of  lithic  acid  and  sodium  urate  in  the  urine  or  the  joints, 
it  would  follow  that  we  are  justified  in  referring  all  the  symptoms  in 
question  to  the  liver.  Thus  two  of  the  most  wide-reaching  conditions  of 
popular  pathology,  "torpidity  of  the  liver."  and  "a  gouty  diathesis'  — 
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"  goutiness if  not  ^oxit-^are  alilce  embraced  by  this  comprehensive  theory. 
Nronnasi^argiartlatulence,  and  acidity,  headache  migrame,  and  yert.g  , 
but  a  so  fvLdil-  of  the  teeth,  singing  in  the  ears,*  dro-wsuiess  anc^  .  eep- 
efsnt  pa;^trtion  and  heartburn,  bronchitis  and  -thma,  have^^l  been 
•  1  J  A  o  +n  the  hviDothetical '  state  called  lithsemia.  Moieovei, 
Ze^el^i^e^i.  would  also  bind  gravel  to  gout  under 

"'^Nr^Mt'^s  sometimes  an  excess  of  lithic  acid,^  or,  ratl^r,  of 
sodiurquadiUte  in  the  blood  is  certain.  It  .is  the  cond.taon  which  pre^ 
cedes  the  deposit  of  crystalline  biurates  in  the  cartilage  of  joints,  and  so 
"o^okes  arTtack  of  Irticular  gout.  But  that  all  the  symptoms  seen  m 
pei-Ions  subject  to  attacks  of  gout  are  due  to  "  lith^mia  "  m  this  strict  and 
ac  u^ate  sei  se  of  the  term,  is  an  assumption  of  which  there  is  no  proof  and 
whTch  is  opposed  by  what  we  know  of  the  effects  of  rheumatism  syphilis 
and  plumbism.  These  diseases,  like  true  lith^mia,  cause  definite  and 
recognisable  symptoms,  and  we  do  not  ascribe  dyspepsia,  constipation,  or 
other  common  disorders  to  them. 

Moreover  it  is  an  obvious,  though  frequent,  fallacy  to  assume  that  the 
appearance  of  uric  acid  or  of  urates  in  the  urine  means  excess  of  ^^ic  acid 
in  the  blood.  It  is  not  vet  finally  ascertained  whether  uric  acid  is  sepaiated 
or  manufactured  by  the  kidneys .;  and  urates  are  deposited  m  all  concen- 
trated urine,  in  all  highly  acid  urine,  and  in  many  specimens  of  health) 

urine  when  exposed  to  cold.   

If  warned  by  the  past  history  of  medicine,  we  refuse  to  accept  vague 
hvpotheses  without  criticism,  we  shall  regard  Murchison's  lith^Bmia  like 
biliousness  and  goutiness,  and  the  dartrous  diathesis,  as  a  purely  hypo- 
thetical condition.  .  „ 

What  remains  is  that  some  persons  when  suffering  from  constipation, 
with  the  furred  tongue,  and  headache,  and  anorexia  which  go  with  it,  are 
for  the  time  of  a  sallow  complexion,  and  "  the  white  of  the  eyes  looks 
yellow "  This  condition  is  accompanied  by  pale  motions,  and  sometimes 
by  itching  of  the  skin  and  a  slow  pulse.  Lastly,  such  a  state  will  now  and 
then  develop  into  well-marked  jaundice  before  it  passes  away. 

Treatment.— -For  such  patients  there  is  no  doubt  that  three  or  tour 
..rains  of  blue  pill,  with  as  much  of  the  compound  colocynth  pill,  followed 
by  the  traditional  haustus  sennse  or  some  less  saline  nauseous  aperient,  is  the 
most  successful  treatment.  Podophyllin  was  much  recommended  for  cases 
of  this  kind,  but  the  slowness  and  uncertainty  of  its  action,  and  the  dis- 
acrreeable  griping  it  causes  in  some  persons,  are  great  objections  to  its  use. 

much  better  substitute  for  calomel  or  blue  pill  is  euonymm  or  iridm, 
in  doses  of  two  or  three  grains. 

The  popular  "  cure "  for  torpid  liver,  suppressed  gout,  biliousness,  or 
lith^mia,  is  a  visit  to  certain  German  watering-places,  particularly  Carlsbad. 
All  such  purgative  waters  contain  sulphate  of  soda  and  chloride  of  sodium, 
and  many  of  them  sulphate  of  magnesia  also. 

The  proper  dose  is  about  five  ounces  of  Piillna  water,  seven  ounces  of 
Friedrichshall  water,  eight  or  ten  ounces  of  Carlsbad  water.  The  necessary 
quantity  should  be  mixed  with  hot  water,  and  taken  the  first  thing  in_  the 
morning  before  breakfast.  Many  patients,  however,  perhaps  chiefly 
women,  find  they  do  better  with  Hungarian  bitter  water,  Hunyadi 
Janos;  and  many  others  have  no  reason  to  forsake  the  cheaper 
saline  laxatives  of  Epsom,  .  Cheltenham,   Seidlitz.   or  Rochelle.  Which- 
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ever  is  selected,  it  should  be  taken  before  breakfast  in  not  less 
than,  a  tumbler  of  warm  water.  Most  laxatives  are  better  in  combina- 
tion. This  is  probably  one  advantage  of  natural  waters  over  the  sulphate 
of  magnesia  or  of  soda,  or  the  tartrate  of  potash  and  soda,  alone ;  but  it  is 
easy  to  imitate  the  waters  of  spas  by  adding  a  little  carbonate  of  soda  and 
common  salt  to  the  combined  sulphates.  What  is  sold  as  citrate  of  magnesia 
often  consists  of  bicarbonate  of  soda  and  tartaric  acid.  The  combination 
known  as  "  Lamplough's  Pyretic  (or  Antipyretic?)  Saline"  contains  the 
same  ingredients  with  about  two  per  cent,  of  chlorate  of  potash ;  "  Eno's 
(so-called)  Fruit  Salt "  adds  to  these  sulphate  of  magnesia  and  sugar.  Such 
saline  aperients  are  probably  less  injurious  than  patent  purgative  pills  or 
lozenges  or  Indian  "  tamar,"  which  often  contain  aloes,  jalapin,  or  gamboge. 

The  benefit  of  "  taking  the  waters  "  is  due  partly  to  purging,  partly  to 
V.  stricter  regimen  and  more  exercise.  If  bilious  patients  would  rise  early, 
walk  or  ride  every  day,  eat  and  drink  less,  and  once  or  twice  a  week  take 
a  blue  pill  overnight  and  Epsom.  Salts  next  morning,  they  would  be  cured 
as  well  at  home. 

The  diet  of  the  patient  should  be  regulated  by  excluding  rich  dishes, 
and  all  melted  butter,  sauces,  and  condiments.  Champagne  and  the 
stronger  wines  and  malt  liquors  should  be  prohibited;  and  the  patient 
should  be  limited  to  a  very  moderate  allowance  of  light  but  sound  Bordeaux 
or  Rhine  wine  with  his  principal  meals.  Brandy  or  whisky  diluted  with 
water  is  a  popular  substitute  for  wine  and  beer,  but  in  these  cases  is  far 
less  desirable  in  the  writer's  judgment  than,  hock  or  chablis  -with  seltzer 
Avater.  The  best  beverage  of  all  is  the  pure  element,  taken  either  hot  or 
cold  as  the  patient  prefers. 

The  patient  should  also  be  made  to  take  exercise.  Of  all  kinds  horse- 
exercise  is  the  best.  Rowing  is  also  excellent,  and  any  exertion  which  pro- 
duces deep  breathing  and  free  sweating.  Walking,  however  good  in  other 
ways,  is  perhaps  least  useful  for  this  hepatic  form  of  dyspepsia,  and  bicycling 
is  not  active  enough  for  most  patients  othenvise  in  robust  health.  A 
quarter  of  an,  hour's  game  at  rackets,  for  instance,  is  far  more  beneficial  to 
most  persons  than  an  hour's  walk.  This  advice  applies  particularly  to  per- 
sons much  engaged  in  business  which  keeps  them  on  their  legs  all  day.  A 
long  walk  only  makes  them  more  tired,  and  unable  to  digest  the  heavy  meal 
which  their  sense  of  exhaustion  prompts  them  to  eatj  whereas  a  much 
shorter  time  spent  in  riding,  or  rowing  or  tennis  exercises  the  whole  body, 
and  after  (not  before)  a  short  rest,  or,  if  needful,  a  quarter  of  an  hour's 
sleep,  they  can  enjoy  dinner  with  a  zest  "  that  after  no  repenting  draws." 

Icterus.* — ^When  the  bile  cannot  escape  by  the  natural  passage,  it  is 
reabsorbed  by  the  lymphatics  of  the  liver  and  carried  into  the  systemic 
veins,  and  to  the  heart.  The  bile-pigment  is  excreted  in  the  urine,  and 
deposited  in  the  skin  and  other  parts,  so  as  to  give  the  patient  a  yellow 
colour.    This  condition  is  jaundice  or  icterm. 

*  "iKTtpoQ,  galbula,  the  golden  oriole,  wliicli,  by  the  doctrine  of  similars,  was  believed 
to  cure  ii  jaundiced  person  who  caught  sight  of  the  bird.  Icterus  was  applied  both  to  the 
disease  and  the  patient.— The  Latin  term  for  a  person  affected  with  jaundice  was  arquattts, 
and  for  the  disorder  morbus  arquatus,  i.  e.  arcuatus,  from  arms,  the  rninbow.  It  is  so  used 
by  Celsus  and  by  Lucretius  in  the  passage  from  his  fourth  book  which  stands  at  the  head 
of  this  chapter.  Other  synonyms  were  atirugo  (i.  e.  the  golden  disease)  and  morbus  regius 
(Cels.,  iii,  24). — Fr.  Ict^re,  Jaunisse.— Gmn.  Gelbsncht.  In  English  the  disease  is 
popularly,  by  a  natural  tautology,  called  the  yellow  jaundice. 
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Many  of  the  diseases  of  the  liver  are  attended  with  jaundice,  but  by  no 
means  all  Moreover,  it  is  sometimes  seen  without  other  evidence  of  hepatic 
disorder:  not  only  in  yellow  fever  and  certain  remittents,  but  also  occasion- 
ally in  typhus,  in  relapsing  fever,  and  in  pneumonia. 

Jaundice  is  no  disease,  due  to  a  single  cause,  and  capable  of  being 
treated  with  drugs  without  further  investigation  of  its  origin.  On  the  con- 
trary it  is  one  of  the  best  examples  of  a  condition,  which  appears  a 
disease  to  the  laity,  as  it  once  appeared  to  physicians,  but  which  we  now 
re-ard  as  only  a  symptom,  to  be  traced  to  its  cause  whenever  we  can  do  so. 

°  General  Characters.— ^Ilie  parts  that  best  display  the  yellow  colour  are 
those  which  are  naturally  pale.  The  redder  parts  of  the  skm  are  less 
decidedly  altered  in  appearance,  but  in  the  superficial  mucous  membranes 
the  difference  is  more  striking.  Whereas  even  in  deep  jaundice  the  lips 
show  no  change,  the  yellow  hue  is  well  marked  in  the  lining  of  the  cheeks, 
and  we  always  look  to  the  conjunctivae  for  the  first  signs  of  icterus. 

The  internal  parts  are  affected  as  well  as  the  surface  of  the  body; 
the  connective  tissue  generally,  the  lining  of  the  heart  and  blood-vessels, 
the  serous  membranes  and  also  any  serous  effusions. 

Of  the  viscera,  the  lungs  and  the  kidneys,  and  other  organs  which  are 
not  so  red  as  to  conceal  their  yellow  tint,  are  evidently  jaundiced.  The 
liver  displays  the  same  colour,  often  in  an  extreme  degree.  Later  observa- 
tions in  the  deadhouse  at  Guy's  Hospital  confirm  those  of  Moxon,  who 
stated  that  the  hrain  remains  unstained  with  bile  even  in  advanced  jaundice. 

The  transparent  humours  of  the  exje  are  sometimes  yellow,  and  sometimes 
not.  It  is  generally  supposed  that  (as  Pope,  following  Lucretius,  said)  "  all 
looks  yellow  to  a  jaundiced  eye;"  and  by  actual  trial  this  may  be  demon- 
strated in  many  patients.  But  sometimes  they  are  able  to  discriminate 
yellow  or  buff  objects  from  white  without  difficulty. 

The  colour  of  the  skin  in  jaundice  varies  according  to  its  intensity  and 
its  duration.  If  the  natural  escape  of  the  bile  be  suddenly  and  completely 
arrested,  the  body  may  quickly  assume  a  deep  orange  hue.  But  in  many 
cases  this  is  more  gradually  developed,  and  the  tint  at  first  is  a  pale  sulphur 
yellow.  The  whole  cutaneous  surface  is  not  equally  discoloured;  the 
jaundice  is  generally  more  marked  in  the  face,  arms,  and  abdomen  than  m 
the  legs. 

In  very  chronic  cases  the  colour  becomes  greenish,  and  at  last  passes 
into  a  dark  olive  tint.  This  change  corresponds  with  the  alteration  which 
bile  undergoes  when  exposed  to  the  air,  by  the  conversion  of  its  bilirubin 
into  bihverdin,  and  of  this  again  into  choletelin  or  bilifuscin.  Persons  in 
whom  the  skin  assumes  the  dark  green  colour  above  referred  to  were 
formerly  said  to  have  "black  jaundice,"*  and  it  was  supposed  to  be  an 
indication  that  the  hepatic  disease  was  of  a  malignant  nature.  We  now 
know  that  it  means  only  that  the  jaundice  has  lasted  for  a  long  time, 
but  it  is  true  that  such  cases  are  often  cancerous. 

There  is  seldom  difficulty  in  telling  whether  a  patient  is  jaundiced  if 

we  see  him  by  daylight.    The  hue  is  very  different  from  the  greenish- 

*  In  the  patbolopry  of  Galeu,  while  tlie  yellow  hile  was  secreted  by  the  gall-blndder,  the 
black  bile  was  formed  by  the  spleen.  Hence  the  djjscrasla  or  ill  temperament  due  to  excess 
of  yellow  bile  was  called  choleric  or  bilious;  that  duo  to  excess  of  black  bile,  melancholic 
or  atrabilious. 

"Quatnor  humores  in  ImmHno  corpore  constant: 
Sanguis  cum  cholerit,  phlegmn,  melancholin. 
Terra,  meliin  :  acjua,  plileg  :  et  aer,  sanguiN  :  coler,  iarnis." 

Regimen  Sanitatis  SalernUanum,  v,  257. 
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yellow  hue  of  chlorosis,  or  the  yellowish  waxen  tint  often  seen  in  cancerous 
disease  of  the  abdomen,  or  the  dusky  sallow  look  of  malaria.  Nor  is  the 
olive-green  tint  of  inveterate  jaundice  like  the  bronze  colour  associated  with 
disease  of  the  adrenals,  although  before  Addison's  discovery  .these  patients 
were  supposed  to  be  jaundiced.  In  all  the  conditions  just  mentioned,  par- 
ticularly in  the  last,  the  conjunctivge  retain  their  natural  pearly-white 
apjjearance. 

Cases  are,  however,  sometimes  met  with  in  which  it  is  difficult  to 
distinguish  jaundice  from  idiopathic  (so-called  pernicious)  anemia,  when  the 
skin  has  a  clear  yellowish  tint,  and  occasionally  the  conjunctivse  also.  In 
elderly  persons  the  presence  of  a  little  fat  in  the  subumcous  tissue  causes 
a  partial  yellow  colour,  but  here  the  shape  of  the  lobules  can  be  seen,  and 
the  vessels  which  supply  them. 

One  must  bear  in  mind  that  the  yellow  tint  of  jaundice  is  invisible  by 
gas-  or  candle-light,  and  almost  so  by  electric  light. 

Several  of  the  secretions  of  the  body  contain  biliary  colouring  matter  in 
jaundice.  The  sweat  is  yellow,  so  that  the  patient's  linen  is  often  much 
stained  under  the  armpits  ;  and  the  lachrymal  secretion  is  discoloured.  The 
milk  may  be  bile-stained,  as  observed  by  Bright ;  *  but  the  saliva  is  colour- 
less, and  the  secretions  of  the  muciparous  glands  remain  unaffected.  The 
gall-bladder  and  the  ducts  of  the  liver  itself  secrete  a  colourless  mucus. 
That  the  intestinal  mucus  and  succus  entericus  contain  no  bile-pigment  is 
evident  from  the  fact  that  the  faeces  are  of  a  greyish-white  colour,  or  (to 
use  the  common  expression)  "  clay-coloured."  Dr  Fenwick  pointed  out  that 
in  cases  of  jaundice  the  sulphocyanide  of  potassium  normally  present  in 
the  saliva  is  not  to  be  found,  and  the  writer  has  confirmed  this  observation. 
Dropsical  serum  is  deejjly  stained  with  bilirubin  in  jaundiced  patients. 

The  colour  of  the  urine  in  jaundice  may  vary  from  a  yellow,  scarcely 
deeper  than  natural,  to  a  dark  brown,  a  greenish  brown,  or  a  black  so 
intense  that  one  can  recognise  its  colour  only  by  looking  at  the  margin  of 
the  fluid,  or  pouring  it  out  in  a  thin  layer,  or  making  it  froth.  The 
presence  of  bile-pigment  in  the  urine  is  constant  in  jaundice,  as  we  should 
expect  from  the  diffusibility  of  bilirubin.  Indeed,  we  sometimes  obtain  more 
delicate  indications  of  slight  or  early  icterus  from  the  urine  than  from  the 
conjunctiva.  There  is  only  one  condition  in  which  the  urine  may  for  a 
short  time  have  its  natural  appearance,  although  the  patient's  skin  is  still 
yellow.  This  is  when  the  cause  of  the  jaundice  has  been  suddenly  removed, 
particularly  if  it  has  lasted  for  a  long  time.  The  bile-pigment  then  ceases 
to  circulate  in  the  blood,  and  the  kidneys  no  longer  excrete  it ;  but  the  skin 
does  not  at  once  give  up  all  the  colouring  matter  that  had  been  deposited 
in  its  tissues,  and  remains  for  a  few  days  yellow. 

Test  for  biliriib in. —The  presence  of  bile-pigment  in  the  urine  is  con- 
firmed by  a  chemical  test,  known  as  Gmelin's,  which  is  capable  of  detecting 
it  in  minute  proportion.  It  consists  in  the  addition  of  fuming  nitric 
acid  (containing  nitrous  acid)  to  a  small  quantity  of  the  urine.  This 
causes  a  beautiful  play  of  colour  if  bile-pigment  be  present.  A  good  way 
of  employing  the  reagent  is  to  pour  a  drop  or  two  of  the  urine  on  the  flat 

*  Heberden  nffinns  the  coutrary,  and  an  error  of  observation  is  incredible  in  either 
case.  The  writer  has  never  seen  jaundice  during  iHCtation,  and  has  inquired  in  vain  of 
physicians  more  likely  to  observe  the  coincidence.  More  recently,  however,  Dr  H.  W, 
Beach  has  obligingly  informed  him  that  in  a  case  he  saw  in  1895  there  was  deep  yellow- 
staining  of  the  tnil'k,  which  continued  slightly  stained  when  the  urine  and  the  skiu  were 
gradually  recovering  their  healthy  colour. 
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surface  of  a  white  plate,  and  then  carefully  to  add  to  it  a  single  drop  of  the 
nitric  acid.  Around  the  drop  a  series  of  colours  is  developed  rapidly  pass- 
ing through  the  shades  of  green,  blue,  and  violet,  into  red  and  fina  ly 
becoming  a  dii-ty  yellow.  Neubauer  and  Yogel  recommended  that  nitiic 
add  Luld  be  poured  into  a  conical  glass,  and  that  the  urine  should 
then  be  carefully  spread  over  its  surface  by  means  of  a  pipette.  ilie 
plav  of  colour  begins  where  the  fluids  come  into  contact  with  a  beautiful 
green  ring,  which  gradually  extends  upwards,,  and  at  its  under  surface; 
exhibits  a°bhie,  violet,  red,  and  lastly  a  yellow  ring. 

Mere  darkening  of  the  urine  by  oxidation  of  its  natural  yellow  pigment 
into  a  reddish-brown  colour  is  a  familiar  effect  of  nitric  acid  quite  distinct 
from  that  just  described.  When,  however,  nitric  acid  is  added  to  urine,  red 
and  violet  rings  mav  be  produced  by  another  substance,  of  which  a  small 
quantity  is  present  in  healthy  urine,  and  which  is  increased  under  various 
patholoo-ical  conditions.  This  is  indican,  once  called  uroxanthm,  the  same 
principle  which,  when  obtained  from  the  indigo  plant,  has  long  been  known 
as  the  mother-substance  of  the  indigo  pigments.  , 

The  most  delicate  of  all  methpds  of  applying  Gmelin's  test  for  bile- 
pigment  is  to  shake  a  large  quantity  of  the  ;urine  with  chloroform.  This 
extracts  any  bilirubin  that  may  be  present,  and  when  nitric  acid  is  after- 
wards added  the  reaction  is  apparent. 

Tests  for  hile-acitls.—lt  has  been  disputed  whether  the  sodium  glyco- 
and  tauro-cholates  of  the  bile  are  excreted  by  the  kidneys  in  jaundice,  and 
whether  this  is  the  case  in  some  forms  of  jaundice  and  not  in  others.  It  is 
now  certain  they  are  present,  but  only  in  traces,  and  that  their  presence  or 
absence  affords  no  clue  as  to  the  origin  of  the  icterus. 

The  ordinary  chemical  test  for  the  biliary  acids,  or  rather  for  the  cholie 
acid  which  they  both  contain,  is  known  as  Pettenkofer's.  It  consists  in  the 
admixture  of  a  few  drops  of  syrup  or  a  few  grains  of  sugar  (either  sucrose  or 
glycose)  with  the  liquid  suspected  to  contain  biliary  acids,  and  the  subse- 
quent addition  of  strong  sulphuric  acid,  the  test-tube  being  kept  cool  in 
water.  A  beautiful  violet  colour  appears  if  the  acids  of  the  bile  are  present. 
There  is  no  difficulty  in  thus  demonstrating  the  presence  of  cholic  acid  when 
bile  has  been  purposely  added  to  ui'ine,  but  it  is  doubtful  if  the  presence  of 
the  bile-acids  can  be  thus  observed  in  urine  without  their  having  been  so 
added.  Moreover  the  test  may  be  due  to  other  possible  constituents  of  the 
urine  beside  cholic  acid,  and  Avhen  the  latter  is  proved  to  be  present  by 
more  elaborate  methods  than  Pettenkofer's  we  learn  little  or  nothing  more. 

Only  small  amounts  of  those  acids  are  discharged  from  the  body  in  health. 
According  to  Bischoff  not  more  than  a  quarter  of  the  amount  of  biliary 
acids  poured  into  the  intestine  by  the  liver  passes  away  in  the  fteces,  and 
even  this  has  undergone  chemical  changes.  The  greater  part  is  reabsorbed 
into  the  blood  ;  but  it  is  very  improbable  that  this  is  further  transformed,  as 
Frerichs  supposed,  into  bilirubin. 

Idiopathic  JAU^fnicfi.* — In  many  cases  of  jaundice  there  is  scarcely  any 
other  symptom  than  the  facts  that  the  skin  and  conjunctivae  are  of  a  deep 
yellow  colour,  that  the  urine  contains  bile-pigment,  and  that  the  stools  are 
clay-coloured.  There  is  not,  nor  has  there  been,  any  pain  or  uneasiness  in 
the  region  pf  the  liver,    Qften  the  patient  says  that  he  feels  perfectly  well. 


*  Sjm- — Simple  jauudice— Catarrhal  jaundice. 
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and  would  not  know  that  anything  was  wrong  with  him  but  for  seeing  his 
yellow  face  in  the  glass.    The  temperature  is  normal  and  the  appetite  good. 

After  a  variable  period^ — sometimes  a  fortnight  or  less,  sometimes 
six  weeks  or  more — the  jaundice  subsides.  The  first  sign  of  improvement 
is  generally  that  the  motions  regain  their  natural  colour;  the  urine  soon 
ceases  to  contain  bile-pigment,  and  a  few  days  later  the  skin  and  conjunc- 
tivae regain  a  healthy  appearance.  This  favourable  change  often  takes  place 
about  the  tAventy-first  day.  At  no  period  of  the  complaint  can  one 
generally  make  out  that  the  liver  is  enlarged ;  from  beginning  to  end  there 
is  nothing  to  throw  light  on  its  cause.  For  jaundice  of  this  kind  "  primary," 
■■  idiopathic,"  and  "  benignant "  seem  at  present  to  be  suitable  adjectives. 

Pruritus. — Jaundice  is  sometimes  attended  with  itching  of  the  skin.  In 
certain  persons  papules  develop  themselves  whenever  the  skin  is  scratched ; 
hence  when  they  are  jaundiced  they  often  present  an  eruption  of  pimples, 
and  the  marks  of  their  finger-nails — a  condition  sometimes  mistaken  for 
scabies.  Graves  observed  urticaria  develop ;  and  he  also  noticed  that 
itching  of  the  skin  sometimes  precedes  jaundice  by  a  considerable  interval, 
in  one  of  his  cases  a  period  of  ten  days.  Addison  used  to  teach,  the  same 
fact,  and  in  one  case  predicted  an  attack  of  jaundice  when  a  patient  com- 
plained of  itching  for  which  no  explanation  could  be  found,  and  was  justified 
by  the  result. 

Slow  pulse. — Another  symptom  sometimes  observed  in  jaundice  is  in- 
frequency  of  the  beats  of  the  heart.  The  pulse  occasionally  falls  to  50,  -iO, 
or  even  20  in  the  minute.  It  has  been  found  in  experiments  upon  animals 
that  the  pulsations  of  the  heart  are  much  reduced  in  frequency  by  the  injec- 
tion of  the  salts  of  the  biliary  acids  into  the  circulation.*  It  was,  therefore, 
supposed  that  in  such  cases  of  jaundice  the  blood  contains  these  acids.  But 
chemists  have  hitherto  failed  to  discover  them,  except  in  traces,  in  the  urine, 
Avhether  in  this  or  in  other  forms  of  jaundice ;  and,  since  they  are  readily 
diffusible,  they  can  scarcely  accumulate  in  the  blood  so  as  to  affect  the  heart 
while  freely  excreted  by  the  kidneys.  The  prognostic  significance  of  a  slow 
pulse  in  jaundice  is  doubtful ;  it  is  certainly  better  than  the  quick,  pulse 
of  inflammatory  jaundice.  Like  xanthopsia  and  pruritus,  this  symptom 
is  more  often  seen  in  idiopathic  than  in  secondary  jaundice,  and  though 
frequent  is  by  no  means  constant. 

Pathology. — The  complete  absence  of  bile  from  the  faeces  in  this  form  of 
jaundice  affords  a  presumption  that  there  is  some  obstacle  to  its  flow ;  and 
the  common  theory  is  that  simple  jaundice  depends  upon  catarrh  of  the 
larger  bile-ducts.  It  is  believed  that  their  lining  membrane  is  swollen,  and 
that  mucus  is  secreted,  which  obstructs  the  channel.  One  difficulty  is  that 
patients  never  die  from,  and  rarely  during,  this  idiopathic  and  benignant 
form  of  jaundice,  so  that  we  have  little  or  no  knowledge  of  its  morbid 
anatomy.  Another  is  that  we  have  no  corresponding  instances  of  spon- 
taneous catarrh  of  a  duct,  with  obstruction  and  reabsorption  of  the  secretion, 
in  the  case  of  the  ureter,  or  other  ducts  of  glands. 

A  more  probable  suggestion  is  that  catarrh  of  the  duodenum  obstructs 
the  oblique  and  narrow  passage  of  the  duct  through  the  walls  of  the  gut ; 
but  here  the  difficulty  is  that  the  jaundice  does  not  more  constantly  follow 
what  is  probably  a  frequent  disorder.    Moreover  we  should  have  expected 

*  Rohrig,  '  Ueber  d.  Eiufluss  d.  Galle  suif  d.  Herzthiitigkeit,'  18G3.  See  also  a  paper  by 
T)v  Lepg:  ('  Proc.  Royal  Soc.,'  1876)  with  references  to  Traube's  observations,  and  a  fuller 
«ccount  with  tracings  in  his  work  on  'The  IJik,  Jaundice,  and  Bilious  Diseases,'  p.  204. 
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that  chronic  catarrh  would  have  produced  iDermanent  jaundice,  as  chronic 
obstruction  in  the  nasal  duct  jJi'oduces  permanent  epiphora. 

In  acute  yellow  atrophy  of  the  liver  the  ducts  are  not  obviously 
obstructed  (cf.  infra,  p.  548) ;  and  there  is  no  evidence  or  likelihood  oi' 
catarrh  of  the  gall-ducts  when  ictei'us  accompanies  pneumonia.  That  the 
low  pressm-e  in  the  portal  veins  may  be  readily  overcome  is  true ;  but  at 
present  the  source  of  the  obstacle  in  "  simple  "  jaundice  is  not  clear. 

It  has  long  been  taught  that  jaundice  sometimes  follows  directly  upon 
some  mental  shock.  Sir  Thomas  Watson  mentions  the  case  of  a  young 
medical  friend  of  his  who  became  jaundiced  from  anxiety  before  an  examina- 
tion at  the  College  of  Physicians ;  and  he  refers  to  another  case  in  which 
an  vmmarried  woman,  on  its  being  accidentally  disclosed  that  she  had  borne 
children,  became  in  a  very  short  time  yellow.  Similar  instances  are  on 
record,  some  of  them  more  marvellous  than  credible.  Except  the  fact  that 
they  are  associated  with  mental  emotion,  there  is  no  difference  between 
them  and  other  cases  of  simple  icterus  in  symptoms  or  course.  They  have 
been  ascribed  to  "  the  effect  of  the  mind  on  the  body,"  to  sudden  fall  of 
blood-pressure,  to  sudden  spasm  of  the  gall-duct,  and  to  rapid  toxaemia. 

That  cerebral  disturbance  due  to  mental  emotion  may  arrest  the  secre- 
tion of  bile,  is  no  more  wonderful  than  that  it  excites  that  of  the  lacrymal 
glands,  of  the  intestines  or  of  the  Iddneys ;  but  in  the  case  of  jaundice  there 
is  no  over-secretion  like  that  of  sorrow,  of  terror  or  compassion,  or  of 
hysteria,  to  explain  the  yellow  colour. 

An  affection  having  the  characters  of  simple  jaundice  has  occasionally 
prevailed  epidemically.  Several  instances  of  this  were  collected  by  Frerichs. 
Murchison  mentions  a  remarkable  outbreak  of  the  same  kind  which  occurred 
at  Kotherham.  In  1862  this  town  was  visited  by  enteric  fever,  which 
proved  very  fatal.  Early  in  the  following  year  jaundice  became  ei-iidemic. 
It  is  said  that  in  Februaiy  no  fewer  than  one  hundred  and  ^itj  persons, 
were  suffering  from  it;  and  it  was  curious  that  none  of  those  who  were 
attacked  had  passed  through  the  fever.  Other  examples  are  recorded 
among  our  troops  in  India  by  Morehead  and  Goodeve  [cf.  infra,  p.  511). 

Diagnosis. — The  characters  which  distinguish  idiopathic  from  secondary 
jaundice  are  chiefly  negative ;  and  one  might  expect  that  the  diagnosis 
would  be  imcertain,  since  in  some  cases  of  cirrhosis,  of  cancer  of  the  biliarj^ 
passages,  and  even  of  gall-stones,  jaundice  may  be  the  first  symptom.  But 
whex-eas  these  diseases  seldom  occur  in  young  and  hitherto  healthy  subjects,. 
"  simple  "  jaimdice  usually  attacks  the  yoimg  and  robust.  Practically  the 
only  serious  difficulty  to  be  considered  is  the  possible,  though  happily  very 
rare,  supervention  of  acute  atrophy  of  the  liver,  on  an  attack  of  apparently 
— and  perhaps  really  at  first — ^benignant  jaundice. 

Symptomatic  Jaundice. — Jaundice  is  often  seen  in  cases  of  advanced 
heart  disease  with  an  enlarged  and  congested  liver.  The  naturally  low 
pressure  in  the  portal  vein  appears  to  be  overbalanced  by  the  increased 
pressure  in  the  right  auricle  and  hepatic  veins,  and  the  stasis  thus  produced 
prevents  secretion  of  bile.  It  is  usually  an  icteric  tinge,  seldom  a  deep 
discoloration. 

As  a  complication  in  some  oi  the  specific  fevers  jaundice  is  not  infre- 
quent. It  is  always  present  in  "  yellow  fever,"  and  is  a  frequent  and 
not  always  an  unfavourable  symptom  in  "  relapsing  fever  "  and  in  malarial 
remittents.    It  sometimes,  though  veiy  seldom,  occurs  in  tyjihus,  and  in 
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this  disease  almost  every  patient  who  becomes  jaundiced  dies.  In  enteric 
fever  and  scarlatina  jaundice  is  extremely  rare. 

The  icterus  which  frequently  follows  the  bites  of  venomous  snakes  may 
be  mentioned  in  this  connection. 

Another  specific  febrile  disease  in  which  jaundice  may  occur  is  ^^nett- 
monia.  This  has  been  supposed  to  be  due  to  an  extension  of  inflammation 
through  the  diaphragm  to  the  upper  surface  of  the  liver — an  almost  absurd 
notion,  for  there  is  no  sign  of  inflammation  of  the  diaphragm,  pleura,  or 
peritoneum  between  liver  and  lung ;  pneumonia  cannot  extend  "  to  any- 
thing but  pulmonary  tissue ;  and  even  if  "  inflammation  "  does  attack  the 
liver,  it  does  not  in  itself  cause  jaundice.  At  least  one  case  of  this  kind  has 
been  observed  at  Guy's  Hospital  in  which  jaundice  occurred  as  a  complica- 
tion of  pneumonia  of  the  left  side.  The  prognosis  of  cases  accompanied 
by  icterus  does  not  appear  to  be  affected. 

General  pycemia  is  often  accompanied  with  jaundice ;  indeed,  a  slight 
yellowness  of  the  skin  is  one  of  its  most  frequent  symptoms.  Wilks  investi- 
gated the  question  whether  those  cases  of  pysemia  in  which  abscesses  occur 
in  the  liver  are  or  are  not  particularly  liable  to  be  accompanied  by  jaundice, 
sind  he  came  to  the  conclusion  that  the  local  disease  had  nothing  to  do  with 
the  production  of  this  symptom. 

Portal  jpycemia. — Besides  these  general  maladies,  there  are  certain  dis- 
eases of  the  liver  itself,  attended  with  fever,  and  often  with  rigors,  local 
pain  and  tenderness,  which  also  give  rise  to  jaundice.  Icterus  is  a  rare  and 
accidental  symptom  in  cases  of  tropical  hepatic  abscess  ;  but  it  often  accom- 
panies a  purulent  2J;/Zep7iZe6i^i-s,  or  inflammation  of  the  branches  of  the 
portal  vein  with  their  sheath  of  connective  tissue.  The  following  is  a 
striking  case  of  this  kind. 

A  man  aged  thirty-seven  was  admitted  into  Guy's  Hospital  undci"  the  care  of  the  late 
Dr  Barlow,  exceedingly  ill  "ith  jaundice,  fever,  and  delirium;  and  he  died  in  two  days. 
He  had  been  apparently  well  a  week  before,  but  he  suffered  from  stricture  of  the  rectum. 
The  liver  was  very  large,  and  its  tissue  was  suppurating  throughout.  The  branches  of  the 
portal  vein  were  all  distended  with  soft  thrombi  of  a  brownish  colour.  The  maiH  trunk  of 
the  vein  contained  a  dirty-looking  fluid.  The  suppuration  of  the  liver  was  evidently  due 
to  septic  absorption  by  the  veins  of  the  rectum,  which  was  extensively  ulcerated. 

Other  causes  of  septic  or  suppurative  pylephlebitis  are — ulceration  of 
the  stomach  or  bowels,  abscess  of  the  spleen,  suppuration  of  the  mesen- 
teric glands,  and  the  penetration  of  one  of  the  veins  which  go  to  form  the 
portal  trunk  by  foreign  bodies ;  in  a  case  quoted  by  Frerichs,  a  fish-bone 
had  entered  the  inferior  mesenteric  vein. 

Another  cause  of  jaundice  with  pyrexia  is  suppuration  excited  by  the 
presence  of  gall-stones  in  the  gall-bladder  or  hepatic  ducts.  This  possibility 
must  never  be  forgotten  in  any  case  of  biliary  colic  in  which  febrile  sym- 
ptoms show  themselves. 

A  suppurating  hydatid  cyst  in  the  liver  often  communicates  with  a  large 
bile-duct,  so  that  portions  of  the  hydatid,  or  of  its  capsule,  detached  by 
slouo-hing,  may  enter  the  bile-duct  and  obstruct  it  by  a  kind  of  septic 
embolism.  The  writer  saw  an  interesting  case  of  this  kind,  which 
occurred  in  Dr  Barlow's  practice  at  Guy's  Hospital,  a  few  days  later  than 
the  case  of  pylephlebitis  above  mentioned.  The  liver  was  found  after  death 
to  contain  a  suppurating  hydatid  cavity  which  held  three  pints  of  fluid.  The 
bile-ducts  throughout  the  organ  were  suppurating,  and  the  main  canal  was 
obstructed  by  a  piece  of  detached  membrane  rolled  up  into  a  cylinder. 

A  very  rare  cause  of  febrile  jaundice  is  acute  tuberculosis  of  the 
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liver.  An  instance  of  this  was  recorded  by  Murchison  in  a  woman  forty 
vears  of  age.  Another  case  was  observed  some  years  ago  at  Guy's  Hospital. 
A  man,  aged  thirty-seven,  died  with  jaundice  and  symptoms  like  typhoid 
fever;  the  history  was  imperfect,  but  he  was  stated  to  have  had  jaundice 
only  five  days.  After  death  the  liver  was  found  to  be  full  of  tubercles,  there 
being  as  many  as  fifty  to  the  square  inch;  but  there  was  also  pneumonia 
of  the  left  lung,  which  may  possibly  have  caused  the  icterus. 

Jaundice  from  cirrhosis  of  the  liver. — In  the  majority  of  cases  cirrhosis 
runs  its  chronic  course  without  marked  icterus.  There  is,  nevertheless, 
a  considerable  minority  in  which  jaundice  is  present,  and  sometimes  it 
is  the  most  obvious  symptom  of  the  disease.  Among  one  hundred  and 
thirty  cases  occurring  in  the  post-onortem  room  of  Guy's  Hospital,  in 
which  the  liver  Avas  found  after  death  to  be  cirrhosed,  Dr  Fagge  found 
jaundice  in  thirty-four,  and  in  ten  it  was  deep.  During  this  period 
there  were  only  some  si:fty  other  cases  in  which  jaundice  was  present. 
The  fact  is  that  the  frequency  with  which  cirrhosis  of  the  liver  occurs 
if  far  in  excess  of  that  of  the  other  organic  diseases  that  give  rise  to  jaun- 
dice; and  consequently,  although  marked  jaundice  is  not  a  very  common 
result  of  cirrhosis,  cirrhosis  is  by  no  means  an  uncommon  cause  of  jaundice. 

Jaundice  due  to  this  disease  has  some  peculiar  characters.  It  is  fre- 
quently gradual  in  its  onset,  it  is  often  slight  in  degree,  there  is  seldom 
complete  absence  of  bile  from  the  faeces — and  it  is  unattended  with  pain, 
in  contrast  to  jaundice  from  gall-stones  or  cancer.  On  the  other  hand, 
.iscites  is  frequently  present.  In  fact,  the  concurrence  of  jaundice  with 
iiscites  is  scarcely  seen  except  in  cirrhosis  and  cancer. 

Weil's  disease. — Some  cases  of  icterus  are  apparently  due  to  poisoning 
with  ptomaines  from  diseased  meat,  sausages,  or  tinned  fish.  To  this 
group  seem  also  to  belong  certain  cases,  described  by  Weil  in  1886.  Jaun- 
dice with  enlarged  and  tender  liver  and  with  pyrexia  had  occurred  epi- 
demically in  certain  toAvns  of  Germany,  and  also  in  Servia  and  in  Egypt. 
It  differed  therefore  from  the  epidemic  but  uncomplicated  cases  referred  to 
on  p.  509.  Weil  found  it  occur  among  male  adults,  and  usually  among 
butchers,  but  this  was  probably  an  accident.  It  runs  an  acute  febrile  course 
for  six  or  eight  days,  is  not  contagious,  is  apt  to  relapse,  and  has  a  favour- 
able issue.  Beside  an  enlarged  liver  and  spleen,  the  jaundice  and  pyrexia, 
there  is  a  slow  pulse  and  occasionally  albuminuria.  The  pathology  is 
unknown,  but  probably  some  cases  depend  on  impacted  gall-stones  with 
inflammation  of  the  bile-ducts,  and  this  Avould  agree  with  the  fact  that 
sometimes  the  result  is  permanent  jaundice.  Other  cases  of  epidemic 
febrile  jaundice  referred  to  the  same  category  apjaear  rather  to  belong  to 
remittent  fever,  and  some,  with  vomiting  and  coma  which  ended  fat.ally, 
with  haemorrhage  in  various  organs,  are  more  like  acute  yellow  atrophy. 
(See  '  Wiener  med.  Wochenschrift,'  No.  26,  1890,  and  Nos.  6,  7,  8,  1898 ; 
•Lancet,'  1889,  vol.  ii,  p.  1109.)  In  the  'British  Medical  Journal'  for 
June  22nd,  1898  (p.  212),  will  be  found  a  case  of  febrile  jaundice,  and  a 
summary  of  forty-five  cases  more  or  less  similar,  mostly  in  children,  and 
with  only  one  death. 

Dr  Weil's  original  title  was  "  A  peculiar  acute  infective  disease,  charac- 
terised by  enlarged  spleen,  jaundice,  and  nephritis,"  and  most  of  his  cases 
may  be  regarded  as  febrile  epidemic  jaundice  of  infectious  or  toxic  origin. 
They  are  certainly  not  "  Typhus  biliosus  "  (Relapsing  fever)  nor  enteric 
fever.      The   acute   onset,    febrile    symptoms   with    albuminuria,  short 
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course  and  favourable  event,  are,  with  the  icterus,  the  leading  characters. 
In  the  few  cases  which  have  proved  fatal,  the  liver  has  been  found  large, 
soft  and  fatty,  with  exudation  of  leucocytes,  and  there  have  been  numerous 
ecchymoses  in  the  internal  organs.* 

Recurrent  icterus. — Cases  of  jaundice  have  been  described  in  France 
by  Hayem  and  Levy  (1898)  which  are  paroxysmal  in  course  and  are  asso- 
ciated with  a  large  spleen,  and  marked  anaemia :  they  last  for  several  years, 
and  do  not  seem  to  be  dangerous.  Their  origin  is  supi^osed  to  be  in 
intestinal  toxines  absorbed  by  the  portal  vein.  The  full  title  of  this 
group  of  cases  is  Ictere  infectieux  chronique  spleno-megalique  d  poussees 
pxiroxycistiques. 

Icterus  gravis. — Jaundice  is  an  early  and  constant  symptom  of  the  re- 
markable disease  known  as  acute  yellow  atrophj/.  This  will  be  fully  treated 
in  the  next  chajDter  (p.  543),  as  will  be  the  effect  of  poisoning  by  ^J^''^*- 
2ihorus  in  producing  jaundice  (v.  infra,  p.  548). 

Malignant  jaundice. — Icterus  is  often  due  to  cancer,  either  of  the  liver 
itself  or  of  the  biliary  passages,  and  will  come  under  notice  as  a  symptom 
of  malignant  growths  in  and  about  the  liver. 

Icterus  neonatonom. — Deep  and  permanent  jaundice  may  be  caused  in 
infants  by  a  congenital  obliteration  of  the  common  bile-duct,  apparently 
resulting  from  intra-uterine  perihepatitis  ;  several  instances  of  this  have 
been  recorded.  The  jaundice  appears  a  few  days  after  birth,  and  is  attended 
with  purpura  and  haemorrhage  from  the  bowels  and  from  the  umbilicus. 
If  this  is  not  fatal,  death  is  due  to  progressive  atrophy,  with  vomiting  and 
diarrhoea ;  in  two  instances  the  child  lived  as  long  as  six  months. 

Jaundice  in  infants  is  also  said  to  arise  from  plugging  of  the  common 
duct  by  inspissated  bile,  as  in  a  case  quoted  by  Murchison.  But  in  many 
cases  of  supposed  jaundice  in  new-born  children  the  yellow  tint  is  the  result 
of  changes  of  the  blood  in  the  over-congested  skin,  the  vivid  redness  of 
the  new-born  baby "  (to  use  Murchison's  expression)  "  fading,  as  bruises 
fade,  through  shades  of  yellow  into  the  genuine  flesh-colour." 

Stricture. — Another  very  rare  cause  of  permanent  jaundice  is  stricture 
of  the  common  duct,  resembling  stricture  of  the  urethra.  This  condition 
is  generally  caused  by  cicatrisation  of  an  ulcer,  itself  probably  set  up  by 
a  gall-stone;  or  the  submucous  tissue  may  be  converted  into  an  indurated 
mass  of  new  growth  like  annular  stricture  of  the  rectum. 

External  pressure. — Permanent  jaundice  may  also  be  caused  by  an 
external  tumour,  of  any  kind,  pressing  upon  the  hepatic  or  common  duct. 
Tuberculous  glands  in  the  portal  fissure  or  an  aneurysm  of  the  hepatic 
artery  have  occasionally  obstructed  the  flow  of  bile.  Such  cases  have 
generally  been  attended  y^th  severe  paroxysmal  pain— like  that  produced 
by  impacted  gall-stones. 

In  the  case  of  a  bov  under  the  writer's  care  some  years  ago,  jaundice  was 
caused  by  the  pressure  of  a  hydatid  cyst  upon  the  common  bile-duct  in  the 
portal  fissure.  Ascites  was  also  present  from  obstruction  to  the  flow  of 
blood  in  the  portal  vein. 

Anatomical  effects  of  persistent  jautidicc—Whatexer  its  cause,  jaundice 
from  obstruction  of  the  biliary  ducts  leads  to  a  definite  series  of  further 
changes  The  gall-bladder  and  all  the  biliary  passages  become  dilated  at 
first  with  bile,  and  afterwards  with  mucus  of  a  greenish  tinge,  or  perfectly 
*  The  outbreak  described  by  L.  Klein  and  Sclmtz,  in  1898,  occurred  in  an  Austrian 
regiment  and  was  attributed  to"  the  men  swallowing  dirty  water;  at  least  no  more  cases 
occurred  after  bathing  was  proliibited. 
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colourless.  The  gall-bladder  may  thus  come  to  contain  many  ounces,  and 
may  be  felt  as  a  smooth  rounded  mass  below  the  liver. 

Very  often  there  are  gall-stones  in  it  as  well  as  mucus,  and  their  presence 
has  been  sometimes  detected  by  palpation.  They  yield  a  peculiar  crackling 
sensation,  which  has  been  compared  to  that  produced  by  grasping  a  bag  of 
hazel-nuts  or  rolling  pebbles  about  in  the  mouth. 

If  the  bile-ducts  become  infected  by  septic  organisms,  the  gall-bladder 
suppurates  and  may  point  and  open  externally.  The  result  is  the  produc- 
tion of  a  fistulous  opening,  through  which  after  a  time  green  bile  free 
from  pus  is  discharged — from  eight  ounces  to  two  pints  daily.  The 
jaundice  may  then  subside;  but  the  patient  continues  to  lose  flesh  and 
strength,  and  before  long  dies  exhausted. 

The  hepatic  ducts  become  dilated  in  cases  of  permanent  jaundice ;  they 
may  be  larger  than  the  branches  of  the  portal  vein  with  which  they  run, 
and  may  be  visible  on  the  surface  of  the  liver. 

In  1895  a  patient  under  the  writer's  care,  sixty-nine  years  old,  had 
suft'ered  from  jaundice  twenty-five  years  before  and  recovered.  J aundice  re- 
turned a  week  before  death,  with  ascites,  loss  of  flesh,  and  a  palpably 
distended  gall-bladder.  After  death,  cancer  of  the  head  of  the  pancreas  was 
found,  and  also  of  the  common  bile-duct,  and  the  whole  liver  was  in  the  con- 
dition of  a  cirrhotic  lung  with  saccular  bronchiectasis ;  the  bile-ducts 
dilated  into  large  sacculi,  separated  by  little  but  fibrous  tissue. 

A  more  frequent  condition  is  uniform  tubular  dilatation,  like  bronchiec- 
tasis in  children  (vol.  i,  p.  1069).  The  enlargement  of  the  ducts  appears  to 
be  the  cause  that  the  liver  as  a  whole  is  larger  than  natm-al  in  the  early 
stages  of  this  form  of  jaundice.  But  after  a  time  the  organ  begins  to 
shrink,  and  at  length  becomes  much  smaller  than  in  health. 

Another  change  in  the  liver  consists  in  its  assuming  a  dark  olive-green 
colour,  probably  due  to  conversion  of  the  bilirubin  in  the  hepatic  cells  into 
biliverdin. 

The  connective  tissue  in  the  portal  canals  becomes  thickened  when  the 
common  bile-duct  is  obstructed.  Dr  Wickham  Legg  showed  that  in  the 
lower  animals  the  operation  of  ligaturing  the  bile-duct  is  followed  by  an 
overgrowth  of  connective  tissue  as  great  as  in  intense  cirrhosis,  and  his 
observations  have  been  since  confirmed.  Dr  Fagge  believed  that  a  similar 
change  occurs  very  frequently  in  cases  of  obstructive  jaundice  in  man, 
although  not  to  the  same  degree. 

The  liver-cells  appear  not  to  undergo  any  change  beyond  being  some- 
what reduced  in  size.* 

Fatty  stools. — In  1832  Bright  recorded  some  cases  of  jaundice  in  which 
a  substance  like  fat  was  either  passed  separately  from  the  bowels,  or  soon 
divided  itself  from  the  rest  of  a  stool  and  lay  upon  the  surface ;  "  some- 
times forming  a  thick  crust,  particularly  about  the  edges  of  the  vessel,  if 
the  faeces  were  of  a  semi-fluid  consistence ;  sometimes  floating  like  globules 
of  tallow  which  had  been  melted  and  become  cold ;  and  sometimes  assuming 
the  form  of  a  thin,  fatty  pellicle  over  the  whole,  or  over  the  fluid  parts  in 

*  111  1843  Dr  Thomas  Williams  recorded  a  case  of  obstructive  jaundice,  caused  by  malig- 
nant disease  of  the  bead  of  the  pancreas,  iu  which  almost  all  the  cells  of  the  liver  were 
found  to  be  broken  down  into  fatty  globules  and  granular  matter  ('  Guy's  Hosp.  Reports,' 
2nd  ser.,  vol.  i,  p.  444).  But  no  one  has  since  recorded  a  similar  observation,  except  when 
cerebral  Rymptoms  had  been  present,  sucli  as  to  justify  the  opinion  that  the  disease  was 
acute  yellow  atrophy.  This  occurred  in  a  case  wliieb  Murchison  placed  on  record  in  the 
'Pathological  Transactions'  (vol.  xxii,  p.  159).— C.  H.  F. 
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which  the  more  solid  faeces  were  deposited."  This  state  of  the  fgeces  was  so 
marked  that  it  was  noticel  by  the  patient  before  Bright  saw  the  case.  The  oilv 
matter  had  generally  a  slight  yellow  tinge,  and  a  most  foetid  odour.  Bright 
was  himself  disposed  to  . regard  this  peculiar  condition  of  the  evacuations' as 
due  'to  disease  of  the  head  of  the  pancreas  and  of  the  duodenum,  and  he 
seems  to  have  thought  that  the  presence  of  jaundice  in  his  cases  was  acci- 
dental. Later  writers  also  have  generally  attributed  the  symptom  to 
obstruction  of  the  pancreatic  duct  preventing  the  fatty  matters  of  the  food 
from  being  digested  and  absorbed.  It  is,  however,  possible  that  the  pre- 
sence of  fat  in  the  faeces  in  Bright's  cases  was  due  to  obstruction  of  the 
common  bile-duct  rather  than  of  the  duct  of  the  pancreas.* 

Dr  Walker,  of  Peterborough,  brought  before  the  Eoyal  Medical  and 
Chirurgical  Society,  in  1889,  two  cases  in  which  the  faeces  were  colourless 
though  the  patient  was  not  jaundiced,  and  after  death  the  pancreatic  duct 
was  found  occluded,  but  not  the  bile-duct. 

Emaciation. — Dogs  in  which  a  biliary  fistula  has  been  formed  require  a 
larger  quantity  of  food  to  maintain  their  nutrition  than  before.  This  corre- 
sponds with  the  fact  that  in  most  protracted  cases  of  jaundice  the 
patient  becomes  emaciated,  although  free  from  fever  or  malignant  disease. 
Nevertheless  in  a  patient  of  Mr  Mayo  Robson,  in.  whom  all  the  bile  escaped 
for  many  months  by  a  biliary  fistula,  there  was  no  loss,  but  a  gain  of 
weight. 

Flatulence,  due. — Another  result  of  the  prolonged  absence  of  bile  from 
the  bowels  is  that  their  contents  undergo  putrefactive  changes,  the  occur- 
rence of  which  is  prevented,  under  normal  conditions,  by  the  anti- 
septic properties  of  bile.  Hence  the  evacuations  often  have  a  foetid 
odour,  and  gases  are  generated  which  cause  tympanitic  distension  of  the 
abdomen.  The  contents  of  the  intestines  may  probably  in  this  way  acquire 
irritant  properties,  and  so  set  ujj  diarrhoea.  More  often  obstinate  constipa- 
tion is  present  in  jaundice,  from  absence  of  the  bile  as  the  "  natural  jjurga- 
tive  "  or  stimulant  to  the  peristaltic  action  of  the  bowels. 

Xanthelasma. — Persistent  jaundice,  from  whatever  cause,  is  apt  to  lead 
to  a  remarkable  affection  of  the  eyelids  and  other  regions  called  originally 
"  vigitiligoidea  "  by  Addison  and  Gull  ('  Guy's  Hospital  Reports,'  1851  and 
1887),  but  now  known  as  xanthoma  or  xanthelasma.  It  will  be  described 
in  a  future  chapter  among  diseases  of  the  skin. 

Theory  of  jaundice. — It  has  been  long  supposed  that  there  are  two 
distinct  forms  of  jaundice,  in  one  of  which  the  bile-pigment  is  secreted  by 
the  liver  as  usual,  but,  owing  to  obstruction,  is  afterwards  reabsorbed  into 
the  blood ;  while  in  the  other  the  secreting  action  of  the  liver  is  suppressed, 
so  that  the  bile-pigment  in  the  skin  and  urine  must  have  been  formed  by 
some  other  organ  or  in  the  blood  itself.  Undoubtedly  in  certain  cases  of 
jaundice  the  ducts  are  mechanically  obstructed,  w-hile  in  other  cases  they 
are  apparently  patent.  Is  the  jaundice  essentially  different  in  its  origin  in 
these  two  classes  of  cases?  Must  we  admit  two  kinds  of  icterus — the  one 
hepatogenous,  the  other  haematogenous  ? 

One  distinction  between  these  two  forms  of  jaundice  has  been  supposed 
to  be  that  bile-acids  are  present  in  the  urine  in  cases  of  obstructive  jaundice, 

*  Bidder  and  Sclimidfc  found  that  in  dogs,  after  the  bile-duct  wiis  ligatured,  the 
iimount  of  flit  that  could  be  absorbed  from  the  intestines  was  reduced  to  less  than  one  half, 
and  sometimes  even  to  one  fifth  or  one  seventh  of  the  quantity  that  the  animal  could  digest 
"before.  ... 
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and  are  absent  when  the  bile-ducts  are  free ;  but  we  have  seen  this  distinc- 
tion to  be  untenable  (p.  507). 

After  death  in  cases  of  jaundice  due  to  whatever  cause,  the  biliary 
passages  are  found  to  contain,  not  bile,  but  an  almost  colourless  mucus. 
As  Moxon  remarked,  the  contrast  is  at  first  sight  astonishing  between  the 
deep  yellow  fluid  that  fills  distant  serous  cavities  in  such  cases  and  the 
clear  liquid  in  the  ducts  of  the  liver  itself.  The  absence  of  bile  from  the 
biliarj'-  passages  is,  however,  easily  explained.  The  secretion  of  bile  takes 
place  under  very  low  blood-pressure ;  hence,  when  the  common  duct  is 
obstructed,  the  entrance  of  bile  into  the  biliary  passages  is  at  once  arrested. 
Then  mucus  secreted  by  the  walls  of  these  passages  and  by  the  gall-bladder 
soon  displaces  the  last  trace  of  bile;  and,  like  all  mucous  fluids,  it  is 
itself  unstained  by  bile-pigment.* 

The  theory  of  a  haematogenous  form  of  jaundice  is  inconsistent  with  the 
physiological  doctrine  that  the  bile-pigment  is  in  health  formed  by  the  liver, 
and  does  not  pre-exist  in  the  blood.  No  bile-pigment  can  be  detected  in 
the  blood  in  health.  The  probability  seems  to  be,  as  Dr  Gamgee  ably  states 
the  case,  that  what  is  true  of  animals  is  true  in  man ;  that  the  bile-pigment 
is  formed  in  the  liver — not  in  the  general  circulation;  and,  hence,  that 
without  a  liver  there  can  be  no  icterus.  Dr  William  Hunter  believes  that 
the  formation  of  bilirubin  takes  place  in  the  intestinal  and  splenic,  as  well 
as  the  hepatic  districts  of  the  portal  circulation ;  but  he  agrees  that  all 
jaimdice  is  due  to  obstruction  and  none  to-  suppression. 

Kiihne's  theory  of  a  haematogenous  jaundice  due  to  disintegration  of 
haemoglobin  in  the  blood  has  been  now  disproved. 

From  experiments  performed  on  geese  and  pigeons  by  Minkowski  and 
Naunyn  and  by  Stern,  it  appears  certain  that,  when  the  stream  of  portal 
blood  is  diverted  from  the  liver,  no  bile  is  manufactured  and  no  icterus 
appears.  This  is  far  better  evidence  than  the  older  experiments  on  frogs 
by  Moleschott,  in  which  the  entire  liver  Avas  excised  without  causing 
jaundice. 

If  then  we  admit  as  the  best  Avorking  hypothesis  that  all  jaundice  is 
obstructive  or  "  hepatogenous,"  we  must  suppose  that  in  cases  where  no 
obvious  mechanical  obstruction  is  found,  there  is  either  catarrh  of  the 
duct,"  or  temporary  "'  blocking  by  inspissated  mucus,"  or  so  viscid  a  con- 
dition of  the  bile  that  it  will  no  longer  flow.  The  last  condition  has  been 
actually  observed  by  Afanassiew  in  dogs  which  have  been  jaimdiced  by  the 
administration  of  toluylen-diamine.  There  may  perhaps  be,  in  some  cases, 
compression  of  the  smaller  ducts  by  vascular  turgescence ;  but  Dr  Wm. 
Hunter  regards  catarrh  of  the  bile-passages,  which  is  markedly  present, 
as  the  most  important  cause  of  this  artificially  produced  toxic  icterus  (Brit. 
Med.  Asso.,  Aug.  20th,  1892;  'Path.  Trans.,'  1890;  see  also  Dr  Auld's 
chapter  in  his  '  Selected  Researches  in  Pathology,'  1901,  pp.  62 — 73). 

Method  of  absorption  of  bilirubin. — It  was  formerly  assumed  that  the 
bile  was  absorbed  after  secretion  by  the  veins  of  the  ducts.  But  experi- 
ments on  dogs  by  Kufferath  in  1880,  followed  up  by  a  careful  inquiry  directed 

*  If  tliis  explanation  he  true,  a  colourless  mucus  should  be  found  iu  the  bile-ducts  in 
cases  of  obstructive  jnundice  only  when  the  obstruction  is  complete.  I  searched  tlirough 
the  pathological  records  of  Guy's  Hospital  for  twenty  years  without  discovering  any 
exception  either  to  this  rule  or  to  that  from  which  it  is  derived :  on  the  one  hand,  there 
was  no  case  of  long-continued  complete  obstruction  in  which  the  ducts  contained  a  liquid 
higldy  charged  with  bile-pigment;  on  the  other  haiul,  there  was  no  case  of  partial  obstruc- 
tion in  which  they  contained  a  colourless  mucus. — C.  H.  F. 
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to  this  point  by  Dr  Taugliau  Harley  under  Prof.  Ludwig's  guidance  in  1891, 
prove  that  if  the  thoracic  duct  is  tied  after  ligature  of  the  common  bile-duct, 
no  jaundice  ensues.  This  appears  to  demonstrate  that  the  lymphatics  only, 
not  the  blood-vessels,  absorb  the  bile. 

Whether  in  all  cases  of  jaundice  the  bile  is  first  secreted  and  then  re- 
absorbed, to  pass  by  the  hepatic  lymphatic  vessels  and  the  thoracic  duct  into 
the  blood,  is  still  doubtful.  It  is  possible  that  in  some  cases  the  bilirubin  is 
never  excreted  at  all,  but  after  being  formed  in  the  portal  capillaries, 
passes  on  directly  into  the  hepatic  veins.  The  probability,  however,  is 
that  it  is  in  all  cases  first  manufactured  by  the  liver-cells,  and  then  passed 
into  the  ducts  to  be  taken  up  by  the  lymphatics. 

Icterus  by  obstruction,  and  reabsorption  of  the  secreted  bile  from  the 
bile-ducts  into  the  lymph-passages  of  the  liver  and  so  into  the  general 
circulation,  is  now  a  well-ascertained  process.  That  slight  degrees  of 
obstruction  may  produce  jaundice  is  shown  by  the  familiar  case  of  nutmeg 
liver  in  chronic  heart  disease. 

Frerichs's  supposition,  adojDted  by  Murchison,  of  excessive  secretion  of 
bile  and  of  reabsorption  of  the  excess  from  the  intestine,  is  unsupported  by 
evidence  and  contrary  to  analog)'. 

Treatment  of  jaundice. — The  idiopathic  form  is  so  uncertain  in  its 
course  that  it  might  well  appear  a  hoiDeless  task  to  determine  whether 
remedies  are  capable  of  abridging  its  duration.  On  the  Continent  the  most 
efl&cacious  remedy  is  believed  to  be  taking  the  waters  at  Vichy,  Ems, 
Kissingen,  Marienbad,  or  Carlsbad.  Those  of  Vichy  are  strongly  recom- 
mended by  French  phj'sicians,  while  German  writers  speak  no  less  highly 
of  Carlsbad.  All  these  springs  contain  a  considerable  quantity  of  the 
salts  of  soda,  especially  the  sulphate  and  carbonate  ;  and  the  same  salts 
are  believed  in  this  country  to  be  useful  in  the  treatment  of  jaundice  : 
according  to  the  tradition  that  the  salts  of  potassium  act  best  upon  the 
kidney,  those  of  ammonium  on  the  skin,  and  those  of  sodium  on  the  liver.* 

Carbonate  of  soda  with  or  without  taraxacum,  and  saline  laxatives,  to 
which  many  physicians  add  an  occasional  blue  pill,  is  the  traditional  treat- 
ment for  "  simple  "  jaundice ;  but  our  ignorance  of  its  pathologj-  and  the 
uncertainty  of  its  duration  make  it  difficult  to  measure  the  efficacy  of  these 
drugs.    Dilute  nitro-hydi-ochloric  acid  has  a  scarcely  less  established  reputa- 


*  That  it  is  possible  to  bring  an  attack  of  jaundice  to  an  end  I  leel  confident,  and  the 
following  two  cases  go  far  to  prove  it.  (1)  A  man  aged  fifty-nine  came  to  me  on  January 
9th,  1874,  suffering  from  jaundice,  which  was  not  very  deep,  but  had  already  been  of  two 
months'  duration.  Tliere  was  some  tenderness  and  fulness  over  the  liver.  I  ordered  hiQ> 
to  take  half  a  draclim  of  spiritus  ammonias  aromaticus  in  a  mixture  of  rhubarb,  soda,  and 
calumba.  He  came  again  on  the  16th,  and  said  that  for  five  days  his  motions  had  con- 
tinued to  be  clay-coloured,  but  that  on  the  14th  they  began  to  contain  bile,  and  that  they 
were  now  quite  dark-coloured.  On  testing  his  urine  I  found  that  it  contained  very  much 
less  bile-pigment  than  before.  His  jaundice  was  much  diminished,  and  in  the  course  of 
another  week  it  entirely  disappeared.  (2)  A  bargeman  came  to  me  on  February  23rd. 
1872.  Ten  months  before  he  had  become  suddenly  jaundiced  without  pain.  A  month 
afterwards  he  had  been  seized  with  excruciating  pain  over  the  liver,  lasting  some  hours, 
and  he  had  since  had  three  similar  attacks.  He  had  been  imder  treatment  both  in  Guy's 
Hospital  and  at  King's  College,  but  without  result;  he  remained  jaundiced  the  whole  time. 
I  ordered  him  to  take  ten  grains  of  carbonate  of  soda,  with  a  scruple  of  extract  of  tara.xacum, 
and  half  a  drachm  of  tincture  of  hop  three  times  a  day,  and  a  grain  of  opium  at  night. 
On  March  1st  he  came  to  me  again,  and  assured  me  that  he  was  very  much  better,  having 
lost  the  pain  and  sickness.  On  March  4th  he  noticed  that  his  motions  resumed  their 
natural  appearance,  and  before  long  he  was  well.— C.  H.  F. 
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tion  in  cases  of  jaundice,  and  certainly  patients  may  quickly  lose  their 
yellow  colour  while  taking  this  medicine. 

With  regard  to  the  general  management  of  the  disease,  the  jDatient  need 
not  be  kept"  in  bed,  nor  even  within  doors.  He  should  be  allowed  to  take 
moderate  exercise,  and  to  have  his  usual  diet. 

When  the  cause  of  the  jaundice  has  been  removed,  the  fading  of  the 
yellow  colour  of  the  skin  may,  according  to  Murchison,  be  hastened  by 
warm  baths,  by  giving  the  patient  diuretics  and  diaphoretics,  and  by  the 
administration  of  benzoic  acid  in  four-grain  doses  three  times  a  day. 

With  regard  to  the  treatment  of  the  various  diseases  which  may  give 
rise  to  jaundice  with  pyrexia,  there  is  but  little  to  be  said :  the  only  treat- 
ment is  sm-gical  (infra,  p.  523). 

When  permanent  jaundice  has  once  declared  itself,  and  the  obstruction 
of  the  common  duct  is  complete  and  irremediable,  it  is  no  longer  advisable 
to  prescribe  carbonate  of  soda,  or  dilute  nitro-hydrochloric  acid,  or  taraxa- 
cum. The  more  faith  we  have  in  the  efficacy  of  those  remedies,  in  simple 
jaundice,  the  more  we  shall  fear  that  they  may  now  do  harm.  Regulation 
of  the  diet  is  perhaps  the  most  important  part  of  the  treatment.  It  has 
been  shown  experimentally  by  Bidder  and  Schmidt  in  Germany,  and  by 
Bennett  and  Rutherford  in  this  country,  that  dogs  with  artificial  biliary 
fistula  may  live  for  years  provided  they  are  supplied  with  and  will  take  a 
sufficiently  large  quantity  of  food.  At  the  same  time  its  quality  should  he 
carefully  attended  to.  In  dogs  whose  common  duct  has  been  tied  the  daily 
quantity  of  fat  that  can  be  absorbed  from  the  food  is  greatly  diminished. 
Oleaginous  diet  should  therefore  be  taken  very  sparingly  by  persons  with 
permanent  jaundice. 

Something  may  be  done  to  counteract  the  absence  of  bile  in  the  intes- 
tines by  the  administration  of  the  purified  bile  of  the  ox  or  pig.  Murchison 
recommends  that  this  should  be  given  in  doses  of  from  three  to  six  grains, 
about  two  hours  after  meals,  in  capsules  or  pills  coated  with  a  solution  of 
tolu  in  ether,  so  that  they  may  pass  through  the  stomach  unaltered.  '  A 
glycerine  extract  of  the  pancreas  may  possibly  do  good  in  such  cases.  ^ 

Ox-gall  has  the  further  advantage  of  taking  up  the  antiseptic  function  of 
the  natural  bile.  With  this  object,  as  well  as  that  of  relieving  the  flatu- 
lence, creosote,  thymol,  or  turpentine  may  likewise  be  prescribed  with 
benefit.    Occasional  laxatives  are  generally  required. 

The  itching  caused  by  jaundice  is  sometimes  so  troublesome  as  to  re- 
quire special  treatment.  Warm  alkaline  baths  have  sometimes  proved 
serviceable.  Bicarbonate  and  bromide  of  potassium  or  of  sodium,  in  full 
doses,  are  sometimes  effectual.  Belladonna  internally  and  a  hydrocyanic 
acid  lotion  externally  are,  in  the  writer's  experience,  the  most  often  success- 
ful in  giving  relief.  Opiates  not  infrequently  aggravate  the  irritation.  Dr 
Goodhart  has  found  the  injection  of  pilocarpine  useful. 

Gall-stones. — One  of  the  most  frequent  and  important  causes  of  jaun- 
dice is  obstruction  of  the  common  bile-duct  by  calculi ;  they  are  probably 
always  formed  in  the  gall-bladder,  not  in  the  duct. 

Gall-stones  are  of  two  kinds.  Some  consist  almost  entirely  of  bile- 
pigment,  others  mainly  of  cholesterine. 

The  former  are  small,  dark  reddish,  olive-brown,  or  almost  black  in 
colour,  irregular  in  outline,  and  so  soft  that  on  pressure  they  break  down 
into  a  coarse  gritty  powder.    They  are  small  and  multiple,  often  counted 
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hy  scores  or  hundreds.  Baillie  records  more  than  1000  taken  from  a  single- 
gall-bladder,  and  preserved  in  Dr  William  Hunter's  museum. 

The  latter  kind  are  firm  and  smooth  on  the  surface,  with  a  soapy  feel. 
In  size  and  colour  they  are  very  variable.  Some  are  three  and  a  half  to 
four  inches  in  circumference ;  a  gall-stone  of  this  size  is  generally  single, 
and  fills  the  whole  gall-bladder,  so  that  it  has  one  rounded  end  answering  to 
the  fundus,  and  another  tapering,  which  corresponds  Avith  the  cystic  duct.. 
Others  ai-e  small,  the  size  of  marbles,  or  peas,  or  scarcely  larger  "than  pins' 
heads.  Several  are  often  found  in  the  same  gall-bladder,  and  sometimes  an, 
enormous  number  :  but  this  is  not  so  frequent  as  with  pigment  calculi. 
Their  surface  is  usually  white  or  stone-coloured,  and  the  superficial  layers  are 
also  pale — often  separated  by  a  well-marked  dark  shell  (seen  as  a  band  in 
section)  from  the  deeper  layers,  which,  have  generally  a  more  or  less  deep- 
yelloM-  or  brown  hue  from  bile-pigment. 

On  section  cholesterine  calculi  are  seen  to  be  made  up  of  concentric 
layers,  which  show  radiating  glistening  lines,  and  break  with  a  ciystalline 
fracture. 

The  formation  of  the  smaller  pigment  calculi  seems  to  depend  on  the- 
presence  of  a  minute  earthy  concretion  or  a  clot  of  blood  or  fragment  of 
thick  mucus,  for  the  bilirubin  to  be  deposited  upon.  The  larger  stones- 
differ  only  in  the  presence  of  cholesterine,  which  crvstallises  out  when  the 
bile  is,  250ssibly  from  some  toxic  change  in  its  chemistry,  no  longer  capable 
of  retaining  this  sparingly  soluble  secretion  in  solution. 

Affe  and  sex-. — The  liability  to  the  formation  of  gall-stones  increases- 
with  advancing  years.  They  scarcely  ever  occur  in  children,  and  are 
rare  under  fifty  years  in  men  and  under  forty  in  women. 

Women  are  much  more  liable  to  gall-stones  than  men,  possibly  because 
they  more  often  lead  sedentarj'-  lives.  The  proportion  is  about  -i  to  L 
Dr  Brockbank  found  in  1347  autopsies  at  the  Royal  Infirmary,  Manchester^ 
gall-stones  in  -1  per  cent,  of  the  men,  and  in  15  per  cent,  of  the  women 
('  Edin.  Med.  Journ.,'  July,  1898).  He  also  noticed  that  patients  suffering 
from  chronic  disease  of  the  heart,  and  particularly  from  mitral  stenosis,, 
are  very  liable  to  gall-stones. 

Sym2)toms. — Calculi  are  frequently  latent,  and  are  discovered  in  the 
dead  bodies  of  those  who  during  life  had  not  been  aware  of  their  pi-esence. 
In  these  cases,  however,  they  are  never  found  in  the  bile-ducts,  but  in  the 
gall-bladder. 

When  the  cystic  duct  is  blocked  by  a  calculus,  the  walls  of  the  gall- 
bladder go  on  secreting  mucus.  It  may  then  become  distended  and  form 
a  tumour  in  the  £^domen  below  the  liver,  which  may  be  mistaken  for  a 
pendulous  hydatid  cyst — for  in  such  cases  there  is,  of  course,  no  jaundice. 

When  the  calculus  is  impacted  in  the  common  bile-duct,  severe  symptoms 
follow,  which  are  known  as  biliary  colic,  or  a  fit  of  the  gall-stone.  First 
comes  sudden  and  agonising  pain,  sometimes  so  excruciating  that  the 
patient  is  bent  double  and  rolls  upon  the  floor,  with  loud  cries.  When 
the  intensity  of  suffering  abates,  it  is  replaced  by  a  constant  dull  aching, 
which  continues  until  the  more  acute  pain  returns.  The  seat  to  which  these 
agonising  sensations  are  principally  referred  is  the  right  hypochondrium, 
but  generally  they  also  shoot  into  the  right  scapular  region  and  back,  and 
downwards  to  the  navel,  or  they  spread  over  a  large  part  of  the  abdomen. 

Another  marked  symptom  is  shivering,  with  the  face  pale,  the  skin  cool, 
and  the  whole  body  often  covei-ed  with  a  cold  sweat.    The  tent23eratiire  is, 


GALL-STONES 


519 


as  a  rule,  normal.  Sir  Dyce  Duckworth  has,  however,  seen  several  cases  of 
biliary  colic  with  pyrexia  ;  in  one  of  them  the  temperature  rose  nearly  to 
104°,  and  remained  high  for  several  days.  In  these  cases  there  is  probably 
suppuration,  or  at  least  acute  inflammation  of  the  gall-bladder  or  duct. 
Murchison  also  mentions  that  pjT.-exia  is  not  uncommon. 

The  pulse  is  much  reduced  in  force  and  volume ;  sometimes  it  is  slow, 
sometimes  quickened,  but  generally  of  normal  frequency.  There  is  great 
exhaustion ;  the  patient  may  swoon  away,  and  it  is  said  that  fatal  collapse 
has  been  known  to  set  in. 

Vomiting  is  a  very  frequent  and  characteristic  symptom,  and  hiccough 
is  not  uncommon. 

Jaundice  is  not  one  of  the  earliest  symptoms  of  an  "  attack  of  gall- 
stones." It  is  evident  that  until  the  calculus  has  passed  from  the  cystic 
into  the  common  duct  no  jaundice  will  arise.  Generally  speaking,  however, 
after  a  few  hours,  or  at  the  longest  a  couple  of  days,  the  patient's  urine 
contains  bile-pigment',  and  a  little  later  the  eyes  and  the  skin  become 
yellow. 

It  is  often  supposed  that  an  attack  of  biliary  colic  is  invariably  painful. 
But  some  years  ago  a  case  occurred  at  Guy's  Hospital  in  which  a  man  died 
of  hernia  who  had  previously  had  jaundice,  which  (it  is  expressly  noted) 
was  unattended  with  pain.  The  gall-bladder  contained  numerous  gall- 
stones, and  the  common  duct  was  dilated  so  as  to  admit  the  finger. 

An  attack  of  gall-stones  may  terminate  in  several  different  ways.  Most 
commonly  the  jaundice  sooner  or  later  subsides ;  sometimes  it  passes  off  in 
three  or  four  days,  sometimes  it  lasts  several  months.  Indeed,  even  the 
shorter  period  exceeds  the  limit  within  which  an  attack  of  gall-stones  may 
occasionally  run  its  course,  for  it  may  end  in  twenty-four  or  thirty-six  hours  ; 
but  in  that  case  it  is  unattended  with  jaundice,  which,  as  we  have  seen, 
seldom  appears  until  the  pain  has  lasted  for  some  time.  A  good  example  of 
protracted  jaundice  from  gall-stone  is  given  by  Murchison,  that  of  a  man 
who  was  jaundiced  continuously  for  more  than  six  months.  Even  in  his 
case,  however,  the  pain  was  not  constant,  but  repeatedly  went  away  for  a 
week  at  a  time.    At  last  the  jaundice  disappeared,  and  he  returned  to  work. 

When  an  attack  of  jaundice  from  gall-stones  subsides,  it  is  usually  be- 
cause the  calculus  has  passed  into  the  duodenum.    It  is  soon  afterwards 
voided  in  the  fseces,  where  it  may  sometimes  be  found  without  difficulty. 
It  used  to  be  said  that  if  water  is  poured  over  a  stool  containing  a 
gall-stone,  the  latter  will  rise  to  the  surface,  from  being  lighter  than  the 
liquid  ;  but  it  is  now  known  that  this  is  a  mistake.    When  first  voided,  gall- 
stones have  a  higher  specific  gravity  than  water  ;  it  is  only  when  they 
have  been  dried  that  they  float.    The  best  way  to  detect  a  gall-stone  in  the 
faeces  is  to  mix  them  with  water  and  pass  the  whole  through  a  sieve.  In 
some  cases,  however,  after  the  subsidence  of  an  attack,  no  gall-stone  can  be 
found,  in  spite  of  careful  search.    Possibly  it  is  retained  for  a  time  in  the 
bowels,  or  it  may  possibly  have  undergone  disintegration;   or  it  may 
never  have  escaped  into  the  duodenum,  but  have  slipped  back  into  the  gall- 
bladder.   When  a  patient  has  numerous  attacks  of  biliary  colic  in  quick 
succession,  and  when  yet  no  calculus  can  be  found  in  the  evacuations, 
one  naturally  supposes  that  all  the  attacks  are  caused  by  a  single 
gall-stone  slipping  to  and  fro  in  the  duct.      But  it  must  not  be  for- 
gotten that  a  large  number  of  calculi  are  sometimes  present  in  the  same 
gall-bladder,  and  that  many  have  been  found  in  succession  in  the  faeces. 


DISIiASES  OP  THE  LIVER 

Watson  relates  the  case  of  a  patient  who  collected  fifty-five  calculi  from  his 
stools  withm  a  space  of  five  Aveeks.  The  discovery  of  the  stone  after  an 
attack  of  jaundice  is  not  only  important  as  verifying  the  diagnosis,  but  it 
may  also  help  to  answer  the  question  whether  the  complaint  is  likely  to  recur 
It  the  gall-stone  was  alone  in  the  gall-bladder  its  form  is  rounded  :  but  if  it 
was  one  of  several,  it  will  generally  show  flat  facets  where  it  touched  the 
stones  in  contact  with  it. 

Besults.~As  above  stated,  attacks  of  gall-stones  have  been  reported  so 
severe  as  to  prove  directly  fatal.  But  it  is  doubtful  whether,  in  any  well- 
authenticated  case,  an  autopsy  has  shown  that  death  was  really  due  to  this 
cause,  and  not  to  concomitant  inflammation  of  the  ducts.  Sometimes  al- 
though happily  rarely,  a  gall-stone  sets  up  ulceration,  which  reaches 'the 
peritoneal  surface  of  the  gall-bladder,  allows  bile  to  escape  into  the  serous 
cavity,  and  causes  fatal  peritonitis. 

Thus,  some  years  ago  a  woman  in  Guy's  Hospital,  who  for  some  years 
had  repeated  attacks  of  jaundice,  for  four  or  five  weeks  suffered  continuously 
trom  this  symptom  and  from  pain  in  the  abdomen,  which  became  more 
severe  until  she  died.  At  the  autopsy  acute  peritonitis  was  discovered, 
which  had  been  caused  by  the  escape  of  bile  through  an  ulcerated  opening 
m  the  hepatic  duct.    The  common  bile-duct  was  obstructed  by  a  gall-stone° 

In  other  cases  the  ulceration  of  the  gall-bladder  or  biliary  passages 
caused  by  gall-stones  sets  up  a  local  pyaemia,  with  secondary  abscesses°in 
the  liver;  and  thus  leads  within  two  or  thi-ee  weeks  to  a  fatal  result. 

Biliary  colic  frequently  occurs  over  and  over  again,  and  sometimes,  but 
not  always,  the  first  attack  is  the  most  severe.  When  a  concretion  of  some 
size  has  once  passed  through  the  common  duct  into  tke  duodenum,  it  is 
easier  for  another  calculus  of  the  same  size  to  perform  the  same  journey. 
Most  of  the  cases  in  which  biliary  colic  ends  within  a  few  hours,  and  even 
without  jaundice,  are  those  which  have  been  preceded  by  several  attacks 
of  the  same  complaint.  These  repeatedly  recurring  attacks  of  biliary  colic 
are  often  very  trying  to  the  patient;  but  m  the  majority  of  cases  they 
sooner  or  later  cease  to  retmm. 

Sometimes,  however,  the  jaundice  persists  until  death.  This  termina- 
tion may  be  due  to  an  accidental  complication ;  but  the  natural  end  of  a 
case  of  impacted  gall-stone  with  jaundice  is  suppuration,  or  perforation,  or 
the  gradual  supervention  of  cholsemia,  ending  in  coma. 

In  chronic  cases  the  distended  gall-bladder  can  be  felt  as  a  smooth, 
globular,  painless  tumour  projecting  below  the  edge  of  the  enlarged  liver. 
It  is  sometimes  described  as  "  pear-shaped,"  but  this  can  scarcely  be,  for  the 
narrow  end  is  covered  by  the  liver,  and  what  is  felt  is  more  like  an  ajDple  or 
a  billiard  ball. 

It  is  very  rare  for  death  to  occur  by  mere  gradual  wasting,  as  the  result 
of  obstruction  of  the  common  bile-duct  by  a  calculus. 

One  such  case  was  recorded  by  Murchison:  the  patient,  who  Imd  for  years  been  subject 
to  attacks  of  grall-stones,  died  after  six  months  of  jaundice,  having  suffered  during  the  last 
tliree  weeks  from  greatly  increased  pain  and  vomiting,  with  ha;morrhage  from  mucous 
membranes;  the  common  bile-duct  was  obstructed  by  a  large  cylindrical  gall-stone,  which 
was  ulcerating  into  the  bowel  by  the  side  of  the  orifice  of  the  duct.  Another  case  was 
observed  by  Dr  Wale  Hicks  (afterwards  Bishop  of  Bloemfonteiu) ;  the  patient  died  seven 
months  after  the  attack  began,  but  the  jaundice,  instead  of  being  persistent,  gradually 
faded,  and  at  last  entirely  disappeared,  and  the  hepatic  tissue  was  found  to  have  broken 
down  into  granular  matter  and  oil ;  the  obstruction  in  this  case  was  not  complete. 

A  remarkable  and  fatal  complication  of  gall-stones  is  the  development 
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of  cancer  of  the  gall-Wadder  or  the  bile-ducts.  Frequently  the  clinical 
history  seems  to  show  that  the  jaundice  was  originally  due  to  an  attacJi  oi 
biliary  colic,  and  that  the  development  of  the  cancer  was  secondary; 
indeed,  the  following  case  seems  to  admit  of  no  other  interpretation. 

A  man  asred  forty-five  died  of  jaundice  which  had  lasted  four  raontlis.  Dr  Moxon 
fouml  Z  tlfe  gull-bladder  wa.  very  large,  containing  hundreds  of  gall-stones ;  the  connnou 
bile-due  at  its  comn.encement  was  greatly  narrowed,  and  its  walls  were  thickened  by  a 
cancSous  growth  ;  ielow  the  narrowed  spot  it  contained  three  or  four  faceted  gall-stones 
?  t  Hke  those  in  Ihe  gall-bladder.  This  part  of  the  duct  was  also  dilated,  and  had  evidently 
been  accustomed  to  the  passage  of  gall-stones  belore  the  cancer  had  begun  to  form. 

In  the  creat  majority  of  such  cases  no  gall-stone  has  been  discovered 
impacted  in  the  duct  at  the  seat  of  the  cancer;  the  concretions  have  been 
found  in  the  .rail-bladder  itself,  which  has  often  been  found  contracted  round 
them,  and  empty,  or  containing  only  a  little  purulent  mucus.  Thus  it 
appears  probable  that  if  the  malignant  growth  had  not  supervened,  all  the 
symptoms  would  have  subsided,  and  the  health  of  the  patient  would  have 
been  restored. 

Probably  cancer  of  the  bile-ducts  in  association  with  gall-stones  arises  as 
the  result  of  their  irritation ;  whereas,  when  gall-stones  are  discovered  m 
the  bodies  of  those  who  have  died  from  cancer  of  the  breast  or  of  other 
organs,  this  is  probably  due  to  the  fact  that  both  cancer  and  gall-stones  are 
apt  to  occur  in  elderly  persons. 

Treatment  of  gall-stones.— In  an  attack  of  biliary  colic  the  patient 
should  first  be  placed  in  a  hot  bath ;  and  afterwards  fomentations  or  poul- 
tices should  be  applied  to  the  abdomen.  If  there  be  much  tenderness  on 
pressure  in  the  right  hypochondrium,  a  few  leeches  often  give  great  rehef ; 
but  to  alleviate  the  agonising  pain  we  must,  in  most  cases,  administer 
opium  or  morphia,  in  full  doses  and  frequently  repeated.  In  a  patient  pre- 
viously in  good  health  two  grains  of  opium  are  not  too  much  to  begin  with, 
followed  by  a  grain  every  two  or  three  hours  until  ease  or  sleep  is  obtained, 
it  being  of  course  understood  that  the  effects  are  carefully  watched,  and 
that  he  has  no  albuminuria.  Very  often  the  stomach  is  too  irritable  to 
retain  the  anodyne,  and  then  the  subcutaneous  injection  of  a  quarter  of  a 
grain  of  morphia  at  once  will  prove  of  signal  benefit.  Another  valuable 
antispasmodic  is  belladonna,  prescribed  in  full  doses.  The  inhalation  of 
chloroform  has  sometimes  proved  still  more  effectual,  and  is  certainly  the 
speediest  way  of  relieving  the  pain  when  it  is  at  its  worst. 

Prout  used  to  recommend  the  administration  of  large  draughts  of  hot 
water,  containing  one  or  two  drachms  of  the  bicarbonate  of  soda  to  the 
pint ;  and  even  Avhen  the  stomach  rejected  the  first  portion  of  the  fluid,  he 
still  persevered,  believing  that  it  diminished  the  severity  of  the  retching. 
If  the  vomiting  be  very  violent,  it  should  be  checked  by  dilute  hydrocyanic 
acid.  Many  of  the  older  physicians,  and  even  Bright,  prescribed  antimony 
in  the  treatment  of  biliary  colic,  with  the  hope  of  relaxing  spasm,  and  so 
facilitating  the  expulsion  of  the  calculus;  but  this  remedy  is  now  justly 
discarded  on  account  of  its  tendency  to  aggravate  the  vomiting.  A  mixture 
of  turpentine  and  ether  was  once  a  famous  remedy  for  biliary  colic,  but  it 
is  usually  rejected  by  the  stomach  of  modern  patients. 

There  are  no  means  at  present  known  of  2^'''eventing  the  formation  of 
gall-stones,  or  dissolving  them  before  they  become  impacted.  Active  exer- 
cise, spare  diet,  and  occasional  cholagogues  are  believed  to  be  of  some 
service,   and  the   sulphate  or  phosphate   of  soda  is   often  prescribed. 
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Chloroform  is  a  chemical  solvent  of  cholesterine  and  of  bilirubin  •  hence  it 
has  been  given  when  gall-stones  were  suspected  ;  five  or  ten  up  to  thirty 
drops  may  be  taken  in  spirits  and  water  ('  Brit.  Med.  Journ.,'  1890  i  p  50) 
Perhaps  a  better  plan  is  to  give  chloral  hydrate  in  doses  of  ten  or  fifteen 
gi-ams.  The  succinate  of  the  peroxide  of  iron  has  been  recommended  as  a 
solvent,  but  without  even  theoretical  probability  of  its  bein^^  useful  Olive 
oil  m  half-ounce  doses  has  often  been  prescribed,  and  name  physicians 
believe  that  it  has  more  than  a  laxative  action. 

w;»i'  '\  "  Y,''^'^'""  ^^'^  t'-eatment  of  the  effects  of  biliary  colic  by  mercurials  is 

V  ely  abandoned  in  the  present  dny.  Sir  Walter  Scott  bad  a  n,oit  severe  attack  of  this 
Jvuid,  as  the  pain,  vom.tin-,  nnd  jaundice  prove,  tl.ougb  it  w.s  treated  as  "  cramp  of  the 
stomach,  and  writes  J uly.  1819,  No  less  a  deity  descended  to  n.y  aid  than  the  potent 
Meicury  himself,  in  the  shape  of  calomel,  which  I  have  been  oblifred  to  take  daily,  though 
111  small  quantities,  for  these  two  months  past.  Notwithstanding  the  inconveniences  of  this 
remedy,  1  thrive  on  it  most  marvellously,  having  recovered  both  sleep  and  appetite." 
(Lockhart's 'Life,' vol.  vi,  p.  113.)  ^'^ 

Operative  treatment  (cholelithotomy)  has  of  late  years  been  sometimes 
followed  by  brilliant  success,  and  is  certainly  justified  in  severe  and  in- 
veterate cases  when  the  patient's  condition  allows  of  probable  success. 

Suppuration  of  gall-hladder  and  hiliary  23assages.~T]ie  catarrhal  in- 
flammation of  the  common  bile-duct,  which  has  been  supposed  to  be  the 
cause  of  "  simple  "  jaundice,  is,  as  we  have  seen  (p.  508),  a  purely  hypo- 
thetical affection.  But  we  occasionally  find  the  ducts  in  a  state  of  suppura- 
tion, as  the  result  of  the  jDresence  of  a  gall-stone,  and  this  may  lead  to 
ulceration  of  the  mucous  membrane,  and  to  a  cicatricial  stricture. 

Still  more  frequently  the  gall-bladder,  when  full  of  calculi,  suppurates, 
and  may  burst  into  the  peritoneum  or  the  colon,  or  may  open  externally. 
In  a  case  recently  in  the  writer's  knowledge,  an  elderly  gentleman  died  from 
what  could  only  be  described  as  idiopathic  suppuration  of  the  gall-bladder 
with  consequent  portal  pyaemia,  for  there  had  been  no  history  of  jaundice  or 
biliary  colic.  When,  as  in  such  cases,  ulceration  and  suppuration  are  not 
due  to  calculi,  their  pathology  is  quite  unknown. 

When  the  gall-bladder  is  distended  by  an  impacted  calculus,  it  occa- 
sionally becomes  adherent  to  the  abdominal  parietes ;  an  abscess  may  then 
be  developed  which  points  externally,  and  when  it  breaks  or  is  opened  by  a 
surgeon,  gall-stones  are  discharged  along  Avith  the  pus.  The  site  of  the 
external  opening  is  not  always  directly  over  the  gall-bladder  :  it  may  be  at 
the  umbilicus,  or  even  in  the  left  side  of  the  abdomen ;  nay,  a  case  has  been 
recorded  in  which  two  biliary  calculi  made  their  way  into  the  connective 
tissue  of  the  vagina.  It  is  important  to  note  that  in  cases  of  this  kind  there  are 
(or  may  be)  no  symptoms  of  the  presence  of  gall-stones  until  they  are  found 
in  the  discharge.  The  common  bile-duct  is  often  quite  free,  while  the  cystic 
duct  is  completely  closed ;  and  thus  neither  is  there  any  jaundice,  nor  does 
any  bile  enter  the  gall-bladder  and  mix  with  the  pus.  Hence  the  abscess 
is  often  supposed  to  be  seated  in.  the  abdominal  walls,  or  in  the  substance  of 
the  liver,  and  months  or  even  years  may  pass  before  the  real  nature  of  the 
case  declares  itself.  In  the  meantime  the  patient  has  a  fistulous  opening  in 
the  side,  which,  however,  need  not  seriously  affect  his  health  :  and  when 
all  the  gall-stones  have  come  away  it  may  at  length  heal  up. 

The  treatment  of  gall-stones  and  of  a  suppurating  gall-bladder  by  opera- 
tion has  been  followed  in  recent  times  by  some  remarkable  successes.  (See 
Dr  Marion  Sims'  case.  '  Brit.  Med.  Journ..'  June  8th,  1878,  p.  811  ;  and  Mr 
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Lawson  Tait's,  '  Med.-Chir.  Trans.,'  1880,  and  subsequently ;  also  Mr  Mayo 
Robson  s,  ibid.,  1890,  and  '  Clin.  Trans.,'  Oct.  25th,  1889  ;  also  bir  bpencer 
Wells'  remarks  in  his  "  Bradshaw  Lecture,"  '  Lancet,'  Dec,  1890.  Reference 
to  earlier  proposals  of  the  operation,  and  isolated  cases  of  its  execution,  will 
be  found  in  the  '  London  Med.  Recorder,'  April  15th,  1881,  p.  153.)  During 
the  last  few  years  cholecystotomy  has  become  a  recognised  operation,  and 
it  has  undoubtedly  saved  many  lives  ('  Allbutt's  System,'  vol.  iv,  p.  246). 

Gall-stones  in  the  intestines.— When  a  gall-stone  escapes  by  ulceration 
into  the  intestine,  it  is,  as  a  rule,  safely  voided  2^er  rectum;  but  since  a 
concretion  which  takes  this  course  is  often  very  large,  its  passage  through 
the  anal  orifice  may  be  attended  with  severe  pain  and  violent  straining,  the 
cause  of  which  cannot  be  explained  until  the  gall-stone  is  discovered.  Pro- 
bably when  a  large  stone  thus  makes  its  . way  out  of  the  body  it  has  passed 
from  the  gall-bladder  directly  into  the  hepatic  flexure  of  the  colon;  but 
a  stone  of  moderate  size  may  pass  into  the  duodenum. 

As  mentioned  in  a  previous  chapter  (p.  412),  the  gall-stone  may  become 
impacted  in  the  jejunum  or  the  ileum,  and  produce  obstruction  of  the 
bowel.  The  recognition  of  this  condition  is,  as  we  saw,  difficult,  and  rests 
usually  on  probability  derived  from  the  age  and  sex  of  the  patient  and 
previous  accounts  of  jaundice  and  pain. 

The  treatment  is  by  opium,  so  as  to  relax  the  grip  of  the  bowel  on  the 
gall-stone.  When,  after  abdominal  section  for  obstruction,  the  cause  has 
been  found  to  be  an  impacted  calculus,  it  has  sometimes  been  possible  to 
manipulate  it  through  the  ileo-colic  valve,  and  safely  leave  it  there.  In 
other  cases  the  gut  has  been  opened  and  the  stones  extracted  with  complete 
success.  Crushing  the  calculus  by  means  of  padded  forceps  without  wound- 
ing the  intestine,  and  breaking  it  up  by  means  of  a  needle,  are  methods 
which  have  been  suggested,  but  not  as  yet  carried  out. 
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"And  let  my  liver  rather  heat  with  wine 
Tliau  my  heart  cool  with  mortifying  groans." 

Merchant  of  Venice. 

Acute  Suppurative  Hepatitis— Abscess  of  the  'Livm.— Geographical 

distribution — Etiology — Relation    to    dysenteric    ulceration — Statistics  

Morbid  anatomy — Characters  of  the  pus — Direction  of  riipture — Symptoms 
— Physical  signs — Diagnosis  from  acute  perihepatitis— from  abscess  between 
the  liver  and  diaphragm — from  suppurating  hydatid  or  gall-bladder — 
Prognosis — Treatment  of  acute  hepatitis — Paracentesis  of  hepatic  abscess. 

Chronic  Interstitial  Hepatitis — Cirrhosis  of  the  Liver— ifw^ry— 
Ancdomy — jEtiology — Non-alcoholic  cirrhosis  in  children — Effects  upon  the 
portal  circulation — Early  symptoms — Hemorrhage — JawuUce — Ascites — 
Cerebral  symptoms — Hypertrophic  cirrhosis — Prognosis  and  treatment. 

Perihepatitis — Hypertrophy  of  the  liver — Simple  chronic  atrophy — Syphilitic 
hepatitis  and  gummata  of  the  liver. 

Acute  Atrophic  Hepatitis — Acute  Yellow  Atrophy  of  the  Liver — 
History — Symptoms — jaundice — diminished  percussion-didness — the  urine — 
cerebral  symptoms — hcemorrhage — Coicrse  and  event — Anatomy — AStiology 
and  pathology — Diagnosis— Prognosis — Statistics — Treatment. 

The  liver  is  not  liable  to  ordinary  ''  simple,"  ijrimaiy,  or  idiopathic  in- 
flammation as  the  result  of  irritation,  like  the  bronchi  and  the  pleura ; 
nor  to  acute  inflammation  secondary  to  a  definite  preceding  cause,  as 
endocarditis  to  rheumatism.  The  substance  of  the  liver,  consisting  of 
secreting  epithelial  cells  (parenchyma)  and  connective  tissue  with  blood- 
vessels and  lymphatics  (stroma),  is  subject  to  the  following  three  forms  of 
hepatitis,  different  in  their  pathology,  and  no  less  different  in  their  clinical 
features : 

1.  Acute  suppurative  inflammation,  septic  in  origin,  producing  either 
a  single  abscess  or  multiple  pyasmic  abscesses  like  those  of  septic  lobular 
pneumonia.    This  we  may  compare  with  abscess  of  the  brain. 

2.  Chronic  interstitial  inflammation,  with  subsequent  fibrous  change,  con- 
traction, and  hardening,  leading  to  atrophy  of  the  glandular  parenchyma — 
"  cirrhosis,"  a  disease  closely  analogous  in  its  pathology  to  sclerosis  of  the 
spinal  cord,  to  chronic  interstitial  pneumonia,  and  to  the  most  chronic  form 
of  Bright's  disease.  It  is  from  this  analogy  that  we  often  speak  of  cirrhosis 
of  the  lung  and  cirrhosis  of  the  kidneys,  while  some  pathologists  name  the 
corresponding  hepatic  disease,  not  cirrhosis,  but  sclerosis  of  the  liver. 

3.  There  remains  the  most  rare,  most  obscure,  and  most  fatal  disease 
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of  all  that  affect  the  liver— an  acute  affection,  which  leads  to  rapid  atrophy, 
and  is  wanting  in  many  of  the  characteristics  of  inflammation  it  is 
open  to  question  whether  it  should  be  regarded  as  hepatitis  at  all  tint 
it  appears  to  bear  some  analogy  to  acute  pneumonia  on  the  one  hand  and 
to  a^ute  Bright's  disease  on  the  other ;  and  unless  we  admit  it  to  be  a  paren- 
chymatous inflammation,  peculiar  to  the  liver  as  pneumoma  is  to  the  lung,, 
it  is  altogether  unique,  in  pathology  no  less  than  in  its  climcal  aspect,  and 
we  must  either  treat  of  it  apart,  or  name  it  by  one  of  its  most  striking 
features,  Icterus  gravis,  and  group  it  (as  was  done  in  the  first  edition  of  this 
work)  with  jaundice  from  obstruction.  On  the  whole  it  appears  best  to- 
place  it  near  hepatic  abscess  and  cirrhosis;  but  the  arrangement  is  mainly 
one  of  convenience,  and  each  of  the  three  sections  of  the  present  chapter 
will  be  treated  independently. 

Acute  Suppurative  Hepatitis— Abscess  of  the  Liver.— In  the  liver,  as. 
in  the  other  solid  viscera  (kidneys,  spleen,  lungs,  testes,  brain)  ordmaiy 
inflammation  does  not  end  in  suppuration.  With  the  important  but  still 
doubtful  exception  of  tropical  abscess,  hepatic  suppuration  only  occurs  as. 
the  result  of  septic,  bacterial,  infective  inflammation.  . 

Abscesses  of  the  liver  are  frequent  in  cases  of  pyaemia,  general  or  portal,, 
and  in  the  latter  form  pus  fills  all  the  portal  canals. 

Tuberculous  and  typhoid  ulceration  of  the  bowels  do  not  produce 
hepatic  pysemic  abscesses,  while  dysentery  does. 

Primaiy  hepatic  abscess  in  India,  China,  and  other  hot  climates  is  very 
common,  and  indeed  takes  an  important  place  in  the  European  death-rate. 
It  is  therefore  not  without  reason  called  tropical  abscess  of  the  liver,  in 
the  West  Indies  it  is  said  to  be  comparatively  rare. 

In  England,  apart  from  pyaemia,  abscess  of  the  liver  is  very  seldom  met 
with,  and  some  writers  have  stated  that  it  is  never  seen  except  in  those  who- 
have  lived  in  a  hot  climate.  This  statement,  however,  is  too  exclusive.  Dr 
Fa-ge  collected  in  Guy's  Hospital  (1860-69)  fifteen  cases  in  which  death 
was  caused  by  the  formation  of  a  single  large  abscess  (or  m  one  instance- 
two  large  abscesses)  in  the  liver.  Five  of  these  cases  occuri-ed  m  patients 
who  had  come  from  China,  or  India,  or  the  West  Coast  of  Africa;  but  in 
ten  there  was  no  such  history,  and  several  patients  positively  stated  that 
they  had  never  been  out  of  England.  ,    .  ^ 

Dr  H.  J.  Campbell  extracted  for  the  third  edition  of  this  work  sixty-nine 
cases  of  hepatic  suppuration  from  the  post-mortem  records  of  Guy's  Hospital 
during  the  twenty  years  1870—1889.  Forty-three  of  the  patients  were- 
men  and  twenty-six  women ;  the  ages  varied  from  cliildhood  to  old  age.  In 
forty-six  the  abscesses  were  multiple  and  in  twenty-three  single. 

The  causes  were  veiy  similar.  There  was  no  instance  of  an  idiopathic 
tropical  abscess.  General,  surgical  or  internal,  pyaemia  accounted  for  four- 
teen multiple  and  three  single  abscesses.  Portal  pyaemia  from  ulceration, 
in  several  cases  dysenteric,  accounted  for  eleven  cases  of  multiple  and  eleven, 
of  single  abscess.  In  some  of  these  cases  the  dysenteiy  had  been  contracted 
in  the  tropics.  Pyaemia  from  the  female  pelvic  organs  produced  four  cases 
of  multiple  and  one  of  single  abscess,  and  prostatic  pyaemia  one  case  of 
single  abscess.  A  suppurating  hydatid  cyst  furnished  seven  cases ;  in]ury 
to  the  ribs  one.  Extension  of  inflammation  from  a  perforating  ulcer  ot  the 
stomach  or  duodenum,  or  from  suppuration  around  a  cancerous  growth, 
accounted  for  seven  cases.    Suppuration  of  the  bile-ducts,  usually  from  an 
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impacted  calculus,  is  a  frequent  cause  of  multiple  hepatic  abscesses,  and  led 
to  SIX  cases  of  this  series.    Lastly,  one  case  was  due  to  actinomycosis. 
The  following  is  the  complete  tabular  statement : 


Injury  to  ribs  .... 
Extension  from  a  noighbouriuj,'  orga 
Suppurating  liydatid 
Suppuration  of  bile-ducts 
General  pya;mia 
Intestinal  pytemia  . 
Pelvic  pyaimia 
Actiuoniycosis 


All  the  above  sixty-nine  cases  were  fatal,  but  several  have  occurred  in 
which  the  abscess  has  been  opened  with  a  good  result. 

The  following  twenty  cases,  which  have  been  under  the  writer's  care 
during  the  last  ten  years,  1890 — 1900,  are  not  included  in  the  above  list. 

Three  were  tropical;  one  traimiatic ;  several  from  general  or  portal 
pyaemia  (mostly  dysenteric  or  pelvic  in  origin) ;  one  from  perforation  of  a 
gastric  ulcer ;  one,  beside  a  second  among  the  sixty-nine,  was  due  to  inflam- 
mation of  the  appendix ;  and  one  to  a  basal  vomica  in  the  lung  perforating 
the  diaphragm.  Two  others  turned  out  to  be  suppurating  hydatid  cysts, 
iind  one  to  be  due  to  actinomycosis. 

It  has  long  been  known  that  tropical  abscess  in  the  liver  is  often  asso- 
iciated  with  dysentery,  and  various  opinions  have  been  held  as  to  the 
•connection  between  these  two  diseases.  Annesley  supposed  that  sometimes, 
SIS  the  result  of  an  hepatic  abscess,  the  bile  acquires  peculiarly  irritating 
properties,  and  thus  sets  up  inflammation  and  ulceration  of  the  intestine. 
Dr  George  Budd  in  184:2  first  taught  that  dysentery  is  the  earlier  of  the  two 
■diseases,  and  that  abscess  of  the  liver  is  the  result  of  absorption  from  one  of 
the  intestinal  ulcers ;  in  other  words,  that  the  pathology  of  the  so-called 
tropical  or  single  abscess  of  the  liver  is  essentially  the  same  as  that  of  the 
multiple  abscesses  of  portal  pyaemia.  Dr  Budd's  view  for  some  time  re- 
ceived general  acceptance,  but  it  was  afterwards  rejected  by  many  writers  of 
■experience  in  tropical  diseases. 

It  is  argued  that  if  dysenteric  ulcers  in  the  colon  were  the  cause  of 
.abscess  of  the  liver,  the  same  result  ought  to  follow  other  forms  of  intes- 
tinal ulceration,  such  as  occur  in  phthisis  or  in  enteric  fever. 

Another  argument  is  that  many  cases  of  hepatic  abscess,  in  which 
recovery  takes  place,  are  not  preceded  by  symptoms  of  dysentery.    It  is, 
liowever,  possible  for  dysentery  to  begin  insidiously,  or  to  remain  alto- 
gether latent  (cf.  p.  396).    In  England  this  is  often  the  case,  and  it  pro- 
bably is  so  in  India  likewise. 

Again,  it  is  said  that  abscess  of  the  liver  does  not  occur  in  some  epi- 
demics of  dysentery,  and  is  comparatively  uncommon  in  certain  countries 
^vhere  dysentery  prevails — in  China,  for  instance,  as  compared  with  India.* 
But  the  strongest  argument  that  abscess  of  the  liver  is  not  secondary  to 
dysentery,  is  the  fact  that  many  cases  have  been  recorded  in  which,  after 
death  from  tropical  abscess,  the  intestines  have  been  found  to  present  no 
sign  of  past  or  present  inflammation.    Murchison  met  with  a  case  of  this 

*  That  Baly  did  not  meet  with  it  in  the  epidemic  of  dysentery  at  Millbank  (p,  392)  may 
perhaps  be  explained  by  a  certain  length  of  time  being  required  for  the  development  of 
-suppnr.ition  in  the  liver,  which  thus  may  be  wanting  in  rnpidly  fatal  epidemics.— C.  H.  F. 
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kind  in  a  European  soldier  in  Burmah.  The  man  had  never  had  dysentery, 
althouq'h  while  under  observation  he  was  suffering  from  persistent  diarrhcea. 
He  died,  and  an  enormous  abscess,  holding  four  quarts  of  pus,  was  found 
in  the  liver,  but  neither  the  small  nor  the  large  intestines  nor  the  stomach 
presented  any  cicatrices  or  trace  of  recent  ulceration.  Again,  Waring 
collected  204  cases  of  abscess  of  the  liver,  in  exactly  one  fourth  of  which 
the  intestine  is  said  to  have  been  perfectly  healthy ;  and  Morehead  mentions 
that  he  has  notes  of  twenty-one  similar  cases. 

Of  Fagge's  fifteen  fatal  cases  of  large  abscess  of  the  liver  at  Guy's  Hos- 
pital there  were  three  in  which  no  sign  of  ulceration  was  found  in  the  intes- 
tines ;  and  one  of  these  was  a  tropical  case.  In  eleven  others  it  is  expressly 
stated  that  the  bowels  were  or  had  been  diseased.  In  one  case  which  came 
under  Dr  Moxon's  observation  there  was  only  a  cicatrix  in  the  gut,  so  small 
that  it  might  easily  have  been  overlooked  ("  Path.  Trans.,'  vol.  xxiv). 
Among  Campbell's  sixty-nine  cases,  there  w-as  disease  of  the  bowels  in 
twenty-two. 

In  this  country  dysentery  and  hepatic  abscess  are  each  so  rare  that  their  , 
frequent  association  would  be  most  extraordinary  miless  they  are  more 
than  casually  connected ;  and  it  is  the  rule  that  the  aetiology  of  a  disease 
can  best  be  studied  in  countries  where  it  is  not  endemic.    Even  in  Murchi- 
son's  cases  dysentery  was  present  in  three  fourths. 

In  India  the  current  opinion  seemed  recently  to  be  that  dysentery  and 
abscess  of  the  liver  are  common  results  of  the  same  causes ;  or  that  inflam- 
mation extends  from  the  mucous  membrane  of  the  intestine  to  the  liver 
as  it  does  from  the  urethra  to  the  testes  in  cases  of  gonorrhcea.  But  if  so, 
why  does  it  not  also  cause  abscess  of  the  pancreas?  Moreover  the  duo- 
den\un  is  seldom,  if  ever,  the  seat  of  dysenteric  ulceration. 

The  connection  between  dysentery  and  hepatic  abscess  is  far  more 
probably  by  the  veins  of  the  portal  system. 

Within  the  last  few  years  the  reality  of  this  channel  of  infection  has 
been  proved,  and  the  conveyers  of  infection  have  been  identified  as  leuco- 
cytes in  the  blood  of  the  mesenteric,  vein. 

After  the  researches  of  Laveran  on  the  pathology  of  Malaria  had  been 
confirmed  by  other  observers,  it  was  soon  ascertained  that  in  many  cases  of 
malarial  dysenteiy,  the  characteristic  amoebic  parasites  can  be  found  in  the 
intestinal  ulcers,  whence  the  term  "  amoebic  dysentery "  (Councilman, 
Stockton,  Lafleur,  Osier).  And  next  it  was  found  that  they  are  usually, 
though  not  constantly,  present  in  the  pus-corpuscles  of  tropical  abscess. 
(See  Dr  Windsor's  article  in  the  '  Lancet,'  Dec.  11th,  1897.)  The  excep- 
tional cases  in  which  these  Protozoa  are  absent  are  probably  due  to 
streptococcic  infection  from  other  sources  ;  but  it  seems  to  be  well  ascer- 
tained that  the  largest  and  most  typical  solitary  abscesses  of  the  liver  in 
India  and  elsewhere  are  due  to  the  presence  of  these  malarial  amoebse,  and 
therefore  of  the  same  essential  pathology  as  tropical  dysentery. 

Apart  from  dysenteric  ulceration  aad  pyaemia,  no  other  cause  of  hepatic 
abscess  can  be  assigned.  It  appears  from  the  statistics  of  the  European 
General  Hospital  in  Bombay  that  the  admissions  of  patients  with  hepatitis 
are  more  numerous  during  the  months  which  follow  the  cold  season,  and 
during  the  cold  season  itself,  than  during  the  hot  months.  Heat,  there- 
fore, is  apparently  not  even  a  predisposing  cause.  Nor  is  there  reason 
to  suppose  that  intemperance  has  anything  to  do  with  the  disease. 

Local  injury  has  sometimes  been  supposed  to  set  up  suppuration  in  the 
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liver.  A  case  in  point  occurred  at  Guy's  Hospital  in  1876.  A  drunken 
woman  was  run  over,  but  the  ribs  were  not  fractured ;  she  died  with  sym- 
ptoms of  pnemnonia  of  the  right  base,  and  after  death  there  was  found  in 
addition  a  large  abscess  in  the  right  lobe  of  the  liver,  which  had  not  per- 
forated the  diaphragm.  A  similar  case  under  the  writer's  care  was  that  of 
a  little  boy  who  in  like  manner  had  his  ribs  injured  but  not  broken. 

In  a  remarkable  case,  which  happened  in  1881,  an  abscess  in  the  liver 
was  caused  by  the  perforation  of  a  large  phthisical  vomica  in  the  base  of  the 
right  lung,  which  opened  into  the  liver. 

Excluding  cases  of  general  pyaemia,  suppurating  hydatid  cysts,  and 
tropical  cases  in  soldiers  and  sailors  from  abroad — hepatic  abscesses  in 
Guy's  Hospital  have  been,  with  few  exceptions,  due  to  portal  pyaemia  :  from 
dysentery,  ulcerative  colitis,  fistula  in  ano,  gastric  ulcer,  or  typhlitis. 

In  a  case  which  occurred  under  the  writei''s  care  in  the  same  year,  two 
acute  abscesses  of  the  liver  in  a  boy  of.  ten  were  found  after  death  to  have 
been  caused  by  a  pin  lodged  in  the  appendix  caeci ;  a  similar  example  was 
,  recorded  by  Dr  Payne  in  the  '  Pathological  Transactions  '  for  1870  (vol.  xxi. 
p.  232). 

Anatomy. — Rindfleisch  distinguished  a  "  thrombotic  "  from  an  "  em- 
bolic "  origin  of  hepatic  abscess.  In  the  former  the  inflammation  occupies 
the  walls  of  the  interlobular  branches  of  the  portal  vein.  These,  and  the 
sheath  of  connective  tissue  round  them,  are  swollen  by  an  infiltration  of 
leucocytes  until  the  columns  of  hepatic  cells  become  compressed  and 
perish.  The  adjacent  infiltrated  foci  come  into  contact,  and  form  small 
white  nodules  about  the  size  of  lobules.  As  they  melt  a^^■ay  they  form 
an  abscess  cavity,  while  fresh  suppurative  foci  are  constantly  making  their 
appearance  at  its  periphery,  and  give  a  ragged  character  to  its  inner 
surface.  In  the  "  embolic "  variety  the  portion  of  hepatic  tissue  which 
corresponds  to  the  distribution  of  the  jDlugged  vessel  becomes  intensely 
congested,  the  circulation  in  it  is  entirely  arrested,  and  it  sloughs  en  masse. 
The  lobules  round  it  become  enlarged,  and  those  nearest  the  sloughing 
part  are  permeated  by  numerous  pus-corpuscles,  which  lie  between  the 
secreting  cells  and  the  capillaries.  The  hepatic  cells  appear  to  take  no 
active  share  in  the  formation  of  pus,  which  begins  in  the  connective  tissue.* 
In  most  cases  of  tropical  abscess,  and  in  multiijle  suppuration  after 
dysentery,  the  amoeboid  organisms  above  mentioned  are  found  present  in 
the  blood  and  pus.  In  cases  of  abscess  secondary  to  portal  suppuration 
and  infective  thrombosis  or  embolism,  there  are  present,  as  a  rule,  strep- 
tococci, and  occasionally  staphylococci. 

Multiple  abscesses  of  recent  formation  and  rapid  growth  often  have 
no  limiting  membrane  whatever,  the  pus  lying  in  an  irregular  cavity  of 
softened  hepatic  tissue.  If  of  somewhat  longer  standing,  they  are  lined 
with  a  layer  of  opaque  yellowish  material,  the  formation  of  which  has  been 
described  above.  Very  old  abscesses  have  a  thick  fibrous  wall,  which  may 
be  so  hard  as  to  feel  like  cartilage,  or  it  may  even  be  partly  calcified. 

The  pus  of  an  hepatic  abscess  is,  as  a  rule,  yellowish  and  free  from 
odour.  But  we  have  sometimes  found  it  greenish,  gelatinous,  or  curdy, 
and  sometimes  reddish  or  reddish  brown  in  colour.  In  a  case  of  hepatic 
abscess  that  came  under  Dr  Fagge's  care  in  Guy's  Hospital  the  fluid  re- 
moved by  the  trocar  was  of  a  brick-dust  colour,  looking  not  unlike  anchovy 
sauce ;  and  it  had  a  most  peculiar  and  nauseous  odour. 

*  The  observations  on  which  these  statements  rest  appear  to  have  been  made  in  cases- 
of  the  small  multiple  abscesses  of  pysemia. 
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An  abscess  of  the  liver  may  sometimes  attain  an  extraordinary  size. 
The  largest  we  have  recorded  held  six  pints ;  Murchison's,  above  quoted,  a 
gallon ;  but  Maclean  mentions  one  which  contained  altogether  nineteen 
pints. 

When  the  pus  has  reached  the  surface  of  the  liver,  it  may  point  exter- 
nally in  the  right  hypochondriac  or  epigastric  i-egion;  or  it  may  rupture 
into  the  peritoneum  ;  or  it  may  discharge  itself  into  the  stomach,  duodenum, 
or  colon.  In  these  last  events  the  patient  may  vomit  a  considerable  quan- 
tity of  matter,  or  pass  it  per  rectuvi,  but  in  many  cases  the  pus  cannot  be 
traced.  Sometimes,  again,  it  burrows  towards  the  lumbar  region,  or  it  may 
perforate  the  diaphragm  into  the  pericardium  or  the  pleura,  or  if  adhesions 
have  previously  formed,  into  the  lung,  and  be  evacuated  through  the 
trachea.* 

Symptoms. — In  many  cases  abscess  of  the  liver  remains  entirely  latent, 
and  is  found  after  death  in  the  bodies  of  those  who  have  never  been  known 
to  suffer  from  any  symptoms  of  the  disease.  Cases  of  this  kind  are  men- 
tioned by  all  writers  on  tropical  diseases,  for  it  is  chiefly  in  persons  who. 
have  been  in  hot  countries  that  latent  abscess  of  the  liver  has  been  met 
^\ith.  Dr  Fagge  once  examined  the  body  of  a  gentleman  who  died  of  pro- 
tracted diarrhoea  a  few  years  after  his  return  from  China.  There  was  an 
abscess  the  size  of  a  walnut  in  the  back  of  the  liver,  but  careful  inquiry 
during  the  patient's  life  had  failed  to  elicit  any  evidence  of  it. 

These  latent  abscesses  of  the  liver  may  suddenly  give  rise  to  the  most 
serious  symptoms.  Maclean  mentions  the  case  (occurring  in  the  Mau- 
ritius) of  a  man,  apparently  in  good  health,  who  had  walked  seven  or 
eight  miles  in  search  of  employment,  when  he  complained  of  pain  at 
the  pit  of  the  stomach,  and  in  a  few  hours  died;  an  abscess  of  the  liver, 
lined  with  a  dense  fibrous  membrane,  had  burst  into  the  pericardium. 
Another  case  is  that  of  a  man  who  had  been  invalided  from  India  on  account 
of  "  chronic  hepatitis,"  but  who  when  he  arrived  at  Fort  Pitt  had  apparently 
recovered  so  completely  that  he  was  sent  to  the  depot  for  duty.  Some  weeks 
afterwards,  while  he  was  straining  at  stool,  he  felt  "  something  give  way," 
and  died  very  shortly  afterwards.  An  hepatic  abscess,  as  in  the  last  case, 
had  ruptured  into  the  pericardium. 

In  most  cases,  however,  abscess  of  the  liver  gives  rise  to  symptoms- 
which  are  strongly  indicative  of  its  presence  ;  and  the  results  of  physical 
examination  of  the  abdomen  are  often  conclusive.  The  symptoms  are  a 
sense  of  fulness  and  weight  in  the  right  hypochondrium,  pain  there  or 
in  the  right  shoulder,  inability  to  lie  on  the  right  side,  fever,  rigors,  and 
cough. 

The  pain  which  attends  abscess  of  the  liver  is  exceedingly  variable  in 
degree.  It  is  often  more  intense  in  the  right  shoulder  than  in  the  hypo- 
chondriac region.  Budd  mentions  a  case  in  which  the  pain  in  the  shoul- 
der was  for  a  long  time  most  severe ;  and  when  the  abscess  was  opened 
the  pain  was  relieved.  The  pain  over  the  liver  itself  is  often  increased  by 
pressure,  and  also  by  the  patient  drawing  a  deep  breath,  or  turning  over  on 
to  the  right  side. 

In  cases  of  hepatic  abscess  cough  is  often  present.  It  is  generally  short 
and  dry,  and  is  no  doubt  due  to  reflex  irritation. 

Pyrexia  is  usually  a  marked  symptom.    Maclean  found  that  in  every 


*  Dr  Morehead  saw  three  cases  in  which  a  patient  snfferinp  from  hepatic  abscess 
expectorated  pus,  and  yet  no  perforati6n  could  be  discovered  after  death. 
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case  of  suppuration  of  the  liver  at  Netley  the  thermometer  showed  a 
rise  of  from  one  to  three  degrees.  In  the  case  above  mentioned,  of 
hepatic^  abscess  from  a  pin  in  the  appendix  cteci,  the  temperature  rose 
to  106  ;  and  tliis,  with  the  great  increase  of  hepatic  dulness,  local  ten- 
derness, and  absence  of  other  causes  of  fever,  led  to  the  diagnosis  of 
suppuration  of  the  liver. 

Morehead  found  from  his  experience  in  India  that  rigors  are  not  of  much 
value  as  indicative  of  suppuration  of  the  liver ;  they  may  be  present  when 
there  is  no  abscess ;  and,  on  the  other  hand,  they  are  often  absent  when  an 
abscess  is  forming. 

Jaundice  appears  not  to  be  a  syniptom  of  single  tropical  abscess,  unless 
by  a  rare  accident,  from  pressure  upon  one  of  the  main  ducts.  With  mul- 
tiple pyaemic  abscesses  it  is  very  frequent  (cf,  p.  522).* 

The  'physical  signs  of  hepatic  abscess  depend  mainly  upon  its  position 
and  its  size.  Even  a  deep-seated  abscess  often  indicates  its  presence  by 
producing  a  peculiar  rigidity  of  the  upper  part  of  the  rectus  abdominis 
muscle  on  the  right  side ;  but  though  this  is  an  important  sign  of  disease  in 
that  region,  it  does  not  point  especially  to  hepatic  abscess.  Enlargement  of 
the  liver  is  of  much  diagnostic  value,  particularly  if  the  outlines  of  the 
organ  are  altered,  if  there  is  bulging  in  one  particular  direction,  and  if  any 
spot  can  be  detected  which  is  soft  and  fluctuating.  Where  an  enlargement 
of  the  liver  can  be  clearly  made  out,  there  is  generally  much  tenderness  on 
pressure  in  the  hepatic  region  ;  and  round  any  fluctuating  point  there  is 
almost  always  inflammatory  oedema  of  the  abdominal  parietes. 

These  last  decided  indications  of  hepatic  abscess  are  of  course  absent 
when  the  back  part  of  the  liver  is  the  seat  of  the  disease.  Even  then,  how- 
ever, there  may  be  an  increase  in  the  area  of  hepatic  dulness,  which,  if 
other  symptoms  be  present,  may  make  the  case  sufficiently  clear. 

Diagnosis. — That  the  detection  of  hepatic  abscess  is  often  difficult  may 
be  inferred  from  the  statements  already  made. 

According  to  Maclean,  there  is  another  alfection  of  the  liver  which  is 
common  in  India,  and  apt  to  be  mistaken  for  suppurative  hepatitis,  viz. 
acute  inflammation  of  the  capsule  of  the  liver,  or  acute  ■perihepatitis.  The 
symptoms  of  this  disease  resemble  those  of  pleurisy.  The  pain  is  sharper 
than  in  cases  of  abscess  of  the  liver,  and  it  is  more  decidedly  aggravated  by 
pressure  or  by  a  full  inspiration,  or  by  movement  of  the  patient's  body. 
Acute  perihepatitis  is  probably  not  uncommon  in  this  country,  for  the  liver 
is  often  found  after  death  to  be  fixed  to  the  diaphragm  by  adhesions,  which 
appear  to  correspond  to  an  acute  rather  than  a  chronic  inflammation,  and 
sometimes  a  peritoneal  rub  may  be  heard  over  the  surface  of  an  enlarged 
liver.  Dr  Cantlie  has  found  the  same  condition  in  China,  an  acute  peri- 
hepatitis arising  from  chill  like  pleurisy  ('  Clin.  Journ.,'  June  22nd,  1898, 
p.  163). 

Even  where  there  are  distinct  signs  of  the  existence  of  an  abscess  in  the 
right  hypochondrium,  this  is  not  always  seated  in  the  liver.  In  the  '  Guy's 
Hospital  Reports  '  for  1874,  Dr.  Fagge  published  six  cases  of  a  collection  of 
pus  in  the  right  hypochondrium  between  the  upper  surface  of  the  liver  and 
the  diaphragm.  This  affection  is  most  frequently  caused  by  direct  injury 
to  the  part,  or  by  extension  of  inflammation  from  disease  of  one  of  the 

*  See  on  this  nnd  other  symptoms  of  multiple  hepatic  abscesses  the  late  Dr  Carriiigton's 
account  of  thirteen  cases  of  multiple  small  abscesses  of  the  liver  ('  Guy's  Hosp.  Rep.,' 
1883). 
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other  abdouiinal  viscera.  In  these  respects  it  differs  from  abscess  of  the 
liver  itself,  but  clinically  it  is  scarcely  distinguishable  by  physical  examina- 
tion. Such  a  hypophrenic  or  subdiaijhragmatic  abscess  can  be  more 
readily  cured  by  evacuation  of  its  contents  than  one  embedded  in  the 
liver  (cf.  supra,  p.  -183).  • 

Again,  a  suppuratiny  hydatid  of  the  liver  may  easily  be  mistaken  for 
simple  abscess  if  the  case  be  first  seen  when  inflammation  has  already  been 
.set  up  within  the  capsule  of  the  cyst,  and  if  the  existence  of  a  jDainless 
tumour  previously  should  have  escaped  the  observation  of  the  patient.  In- 
deed, in  such  cases  it  is  rarety  possible  to  determine  the  nature  of  the 
disease  until  the  contents  of  the  abscess  tire  discharged  and  submitted  to 
microscopical  examination.  The  treatment  is  the  same  as  for  a  single  large 
hepatic  abscess,  and  the  result  is  more  often  successful. 

Lastly,  it  is  said  that  a  suppuratiny  yall-hladder  has  been  mistaken  for 
iin  abscess  situated  in  the  right  lobe  of  the  liver  (cf.  p.  522). 

Proynosis  and  treatment. — ^Writers  of  experience  in  India  believe  that 
in  the  early  stage  of  the  disease  ipecacuanha  is  a  potent  remedy.  Maclean 
.says  that  this  drug  is  nearly  as  efficacious  in  suppuration  of  the  liver  as  in 
tropical  dysentery,  and  that  it  should  be  given  in  the  same  manner,  viz.  in 
•doses  of  from  fifteen  to  twenty  grains  repeated  at  intervals  of  five,  six,  or 
eight  hours.  Antimony  is  also  used  by  some  surgeons  in  India,  either  in 
addition  to  the  ipecacuanha  or  separately.  They  relieve  pain  and  give 
sleep  by  the  hypodermic  injection  of  morphia;  and  fomentations  or  poul- 
tices are  kept  applied  to  the  hepatic  region. 

It  ajDpears  to  be  established  that  under  such  treatment  patients  often 
•quickly  recover  after  having  had  symptoms  exactly  like  those  which  are 
recognised  as  the  early  symptoms  of  hepatic  abscess ;  but  can  one  be  certain 
that  suppuration  would  have  occurred  in  these  cases  if  left  to  them- 
selves 1 

When  there  are  grounds  for  believing  that  an  abscess  has  actually  been 
formed  in  the  liver,  the  only  question  is  when  and  how  the  pus  should  be 
•evacuated  by  the  surgeon.  No  doubt  hepatic  abscesses  in  rare  cases  subside 
spontaneously,  for  in  making  post-mortem  examinations  dried-up  abscesses 
have  sometimes  been  found  with  cheesy  contents.  This,  however,  occurs 
far  less  often  than  was  formerly  supposed ;  for  not  only  have  dead  hydatids 
been  mistaken  for  cured  abscesses,  but  the  same  view  was  taken  of 
syphilitic  growths  in  the  liver  before  their  real  natm'e  was  understood. 
Certainly  the  spontaneous  subsidence  of  an  hepatic  abscess  cannot  be 
counted  on  as  at  all  likely. 

Cases  in  which  an  hepatic  abscess  has  discharged  its  contents  sponta- 
neously not  infrequently  end  in  recovery,  the  ca-\aty  after  a  time  closing 
«nd  pus  ceasing  to  be  formed.  It  would  appear  that  the  prospect  of  such  a 
termination  has  hitherto  been  greatest  in  those  cases  in  which  the  abscess 
has  made  its  way  through  the  lung.  Stovell  is  said  to  have  reported 
nine  recoveries  out  of  sixteen  cases  of  this  kind ;  nor  is  recovery  infrequent 
when  an  abscess  discharges  into  the  stomach  or  intestine.  Morehead  had 
five  cases  which  took  this  course,  and  three  of  them  ended  in  recoveiy. 
Rupture  into  the  peritoneum  or  pericardium  is  quickly  fatal ;  but  for- 
tunately abscess  of  the  liver  seldom  takes  either  of  these  directions. 

When  an  abscess  points  towards  the  exterior  of  the  body,  and  presently 
breaks  and  discharges  its  contents  through  the  skin,  the  patient  sometimes 
recovers.    Maclean  confirms  Morehead  in  the  statement  that  this  is  much 
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more  likely  to  occur  Avhen  the  point  at  which  the  abscess  reaches  the  surface 
is  near  the  ensiforni  cartilage  than  when  it  is  in  the  right  hypochondrium 
or  in  an  intercostal  space.  This  distinction  apparently  depends  upon  the 
collection  of  pus  being  in  the  former  case  seated  in  the  left  lobe  of  the  liver, 
and  therefore  smaller. 

The  whole  aspect  of  treatment  has  been  changed — first,  by  the  intro- 
duction of  the  aspirator  of  Dieulafoy and  subsequently  by  the  antiseptic 
and  aseptic  method  in  abdominal  surgery. 

No  better  illustration  of  the  advantage  of  treating  cases  of  hepatic 
abscess  with  the  aspirator  could  be  given  than  the  following  case,  which  is 
reported  in  the  'Medical  Times  and  Gazette'  for  April,  1874,  from  the 
Madras  Hospital. 

All  Englishman  was  admitted  with  a  tender  swelling  extending  from  the  hepatic  region 
downwards  to  the  level  of  the  umbilicus.  He  had  daily  accessions  of  fever,  and  other  sym- 
ptoms indicative  of  deep-seated  suppuration.  As  tliere  was  fluctuation  in  the  centre  of  the 
swelling,  this  was  tapped  with  the  iispirator,  and  four  ounces  of  pus  were  witlidrawn.  The 
relief,  however,  was  but  partial;  and  when  the  operation  was  twice  repeated,  only  a  small 
quantity  of  matter  came  away  each  time.  The  patient's  condition  kept  getting  worse. 
The  existence  of  a  second  abscess  was  therefore  suspected ;  and  as  there  seemed  to  be  a 
slight  bulging  of  the  right  lower  ribs,  it  was  determined  to  make  an  exploratory  puncture 
in  this  position.  The  needle  oFthe  aspirator  was  introduced,  and  the  syringe  was  soon  seen 
to  fill  with  pus.  Forty  ounces  were  withdrawn,  and  in  a  few  weeks  the  patient  left  the 
hospital  well. 

Such  a  case  as  this  contrasts  strikingly  with  those  which  are  given  by 
the  older  writers  on  tropical  diseases  as  showing  the  danger  of  opening 
hepatic  abscesses. 

With  antiseptic  precautions  and  better  means  of  diagnosis,  surgeons  in 
India  and  China  now  deal  boldly  and  successfully  with  hepatic  abscesses. 
Usually,  after  once  tapping,  an  incision  is  made  and  a  drainage-tube  inserted. 
Some  surgeons  provide  for  safe  adhesions  being  formed  by  previoush'  stitch- 
ing the  liver  to  the  abdominal  walls.  If  the  asj^irator  should  not  be  at 
hand,  an  ordinary  trocar  might  be  used,  provided  that  asepsis  was  secured ; 
for  it  is  now  well  established  that  the  introduction  of  an  instrument  into 
the  substance  of  the  liver  is  not  of  itself  attended  with  any  risk. 

There  is,  however,  a  practical  objection  to  iDuncturing  an  abscess  without 
an  aspirator,  for  the  pus  may  refuse  to  flow  through  the  cannula. 

This  occurred  in  a  case  under  Dr  Fagge  in  1875 ;  and  it  was  not  until  suction  was 
made  that  it  began  to  escape.  Eleven  ounces  of  viscid  reddish  pus  were  then  drawn  off; 
the  man  had  not  the  slightest  elevation  of  temperature  afterwards,  and  was  kept  in  bed 
only  as  a  matter  of  precaution.  The  tumour  altogether  disappeared.  He  had  been  in 
foreign  service  as  a  mariner  off  the  Indian  and  West  African  coasts;  but  he  had  bought 
his  discharge  four  years  before  he  came  into  the  hospital,  and  since  then  had  been  working 
as  a  carman.  He  said  that  he  had  suffered  severely  from  diarrhcea,  but  had  not  had 
dysentery. 

In  India  the  practice  of  thrusting  trocars  into  the  liver  is  of  ancient 
origin,  and  even  when  no  pus  is  thus  obtained  it  aj^iJears  seldom  to  be  dan- 
gerous and  often  beneficial — possibly  by  relieving  congestion  and  preventing- 
the  formation  of  an  abscess.    Of  this  the  following  case  is  an  example. 

In  a  patient  under  the  late  Dr  Ralfe,  at  the  Dreadnought  Hospital 
('  Lancet,'  ii,  1876),  hepatitis  came  on  in  the  course  of  an  attack  of  dysen- 
tery. On  attempting  to  tap  a  presumed  abscess,  only  a  small  quantity  of 
blood  flowed  into  the  aspirator  ;  but  the  patient  declared  that  he  felt  in- 
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stautly  relieved,  and  did  in  fact  exiDerience  no  more  pain  in  the  right 
hypochondrium,  where  it  was  before  severe.  His  temperature,  which  had 
ranged  from  99-4°  to  102-2°,  fell  in  two  days  to  normal,  and  he  made  a  good 
recovery.* 

Chrojcic  Interstitial  Hepatitis,  or  Cirrhosis  of  the  Liver.- — In  strong 
contrast  to  the  acute  suppuration  of  the  liver  just  described,  there  is  an 
insidious  and  very  chronic  process  of  hepatic  inflammation,  which  is  un- 
attended by  fever,  and  never  leads  to  suppuration.  It  ends  in  the  produc- 
tion of  fibrous  tissue,  which  shrinks  and  thus  strangles  the  secreting  paren- 
chyma. The  condition  in  question  is  that  known  as  cirrhosis,  or  more 
famiharly  as  "  gin-drinker's  "  or  "  hobnailed  "  liver. 

The  earhest  representation  of  a  liver  in  this  condition  was  discovered  in 
the  •  Philosophical  Transactions  '  for  1685  by  Dr  Payne ;  here  the  hobnail 
character  is  quite  obvious.  He  also  quotes  an  excellent  clinical  account  of 
the  case  of  a  drunken  German  nobleman  who  died  of  ascites  and  jaundice, 
with  a  hard  liver,  epistaxis,  and  thrombosis  of  the  portal  vein,  admirably 
recorded  in  '  Bonet's  Sepulcretum,'  1679.  (See  Dr  Payne's  interesting  paper 
and  figure  in  the  '  Pathological  Transactions '  for  1889.) 

Matthew  Baillie  gave  an  excellent  account  of  the  anatomy  of  cirrhosis  in 
his  'Morbid  Anatomy,'  1793—1818  (p.  228  of  5th  ed.),  under  the  title 
"  Common  Tubercle  of  the  Liver."  He  notes  that  it  is  hardly  ever  met  with 
in  very  young  persons,  that  it  is  more  common  in  men  than  in  women,  and 
that  it  is  most  apt  to  occur  in  those  who  drink  spirituous  liquors.  The 
"  tubercles  "  (or  "  hobnails  ")  which  give  its  characteristic  appearance,  when 
cut  into,  consist  of  a  brownish  or  yellowish-white  solid  matter.  The  liver 
thus  "  tuberculated "  feels  hard,  but  "is  generally  not  larger  than  in  a 
healthy  state,  and  (I  think)  it  is  often  smaller."  The  liver  is  of  a  yellow 
colour,  arising  from  bile  accumulated  in  its  substance,  and  there  is  also  water 
in  the  cavity  of  the  abdomen.  He  adds  that  this  condition  is  generally 
called  a  scirrhous  liver  (i.  e.  liepar  durum),  but  says  it  is  unlike  scirrhus, 
and  considers  it  a  peculiar  disease. 

Laennec,  in  1819,  gave  the  name  cirrhosis,"  and  described  the  cirrhotic 
liver  as  ratatine  (shrivelled)  et  offrait  un  grand  nomhre  de  tres  petites 
bosselures.  On  section  he  describes  these  little  nodules  as  pale  yellow, 
separated  by  the  ordinary  parenchyma  of  the  organ,  and  regarded  them  as 
petits  corpis  etrangers  ('  Ausc.  Med.,'  tom.  ii,  p.  61). 

Andral,  in  1829,  corrected  Laennec's  mistake,  and  showed  that  these 
granulations  remarquahles  par  leur  couleur,  assez  semblahle  a  celle  d'une 
cire  un  peu  jatone,  were  nothing  but  liver  substance.  He  quotes  Bouillaud 
who  shortly  before  had  described  them  as  hypertrophied  acini  (i.  e.  lobules) ; 
but  he  had  no  clear  notion  of  what  the  intermediate  substance  was,  and 
repeated  what  Laennec,  Bichat,  and  other  French  pathologists  had  said  of 
the  atrophy  of  the  cirrhotic  liver. 

Rokitansky  explained  the  inflammatory  nature  of  the  interstitial  sub- 
stance and  its  gradual  contraction  (1842-51,  3rd  ed.,  ii,  p.  256),  and  described 
Cirrhosis  hepatis  as  granulirte  Leber. 

Todd,  in  1857,  remarked  that  small  cirrhotic  livers  are  usually  accom- 
panied by  ascites  and  large  ones  by  jaundice. 

Anatnniy. — A  well-marked  cirrhotic' liver  presents  very  striking  charac- 

*  See  the  papers  by  Dr  Harley  and  Messrs  Willett,  Marsh,  Thornton,  and  Lawson  Tait 
in  the  '  Brit.  Med.  JouVn.'  for  Nov.  13th,  1886. 
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ters.  Instead  of  being  red,  it  is  pale,  and  mottled  with  grey  and  yelloNv. 
It  IS  exceedingly  tough,  so  as  to  resist  the  pressure  of  the  finger  Its 
external  surface  is  not  smooth  and  even,  as  in  health,  but  presents  ^number- 
less round  elevations  of  all  sizes,  from  pins'  heads  up  to  peas,  or  even 
larger.  On  section  similar  islets  are  found  closely  packed  throughout  its 
substance.  They  are  often  of  a  bright  yellow  colour,  and  on  this  account 
Laennec  invented  the  name  of  cirrhosis  for  the  disease  (Ki/J^o.,  yellow). 

The  microscope  shows  that  these  "  hob-nails  "  consist  of  liver  substance, 
with  lobules  and  epithelial  cells,  while  the  material  which  is  really  morbid 
IS  that  which  lies  around  and  between  the  yellow  islets.  This  is  a  greyish, 
somewhat  translucent  substance,  and  under  the  microscope  is  found  to  "con- 
sist of  fibrillated  tissue,  with  nuclei,  and  more  or  less  nmnerous  leucocytes. 
If  they  make  up  the  tissue  without  any  fully  formed  fibres,  this  embryonic 
condition  marks  the  earliest  stage  of  the  disease,  when  death  rarely  occurs. 
In  most  cases  we  find  well-developed  fibrous  tissue,  with  small  aggregations 
of  corpuscles ;  and  the  presence  of  these  exudation-cells  is  a  proof  that  the 
disease  was  still  advancing  at  the  time  of  death. 

The  question  has  often  been  raised  whether  the  primary  process  is,  as 
generally  believed,  an  interstitial  inflammation,  followed  by  secondary  de- 
struction of  the  secreting  cells  of  the  lobules,  or  a  primary  toxic  atrophy  of 
the  epithelial  cells  to  which  the  fibrous  overgrowth  is  secondary.  The  same 
question  has  been  discussed  concerning  the  allied  pathological  conditions 
that  result  in  the  small  contracted  kidney,  in  cin-hosis  of  the  lung,  and 
in  grey  degeneration  or  sclerosis  of  the  cord.  In  the  case  of  the  liver 
the  'i\Titer  believes  the  balance  of  evidence  to  be  in  favour  of  the  atrophy 
being  secondary,  and  the  interstitial  inflammation  and  cicatrisation  primary. 

It  is  the  fibrous  material  which  gives  the  cirrhotic  liver  its  peculiar 
characters.  The  "  embryonic "  or  granulation  tissue  lies  between  the 
hepatic  lobules,  around  the  terminal  branches  of  the  portal  vein.  As  it 
undergoes  development,  its  separate  portions  coalesce,  so  as  gradually  to 
form  fibrous  rings,  surrounding  groups  of  hepatic  lobules.  But  (like  all 
young  connective  tissue)  the  new  material  has  a  strong  tendency  to  contract, 
and  thus  compresses  the  secreting  cells  contained  in  the  lobules.  Some  of 
them  undergo  absorption,  and  thus  extensive  tracts  of  a  whitish-gi-ey  colour 
are  formed,  consisting  of  fibrous  tissue  Avith  only  a  few  isolated  groups  of 
hepatic  cells.  Other  lobules,  again,  become  squeezed  up  into  the  rounded 
yellow  granules  or  nodules  above  described.  The  reality  of  the  compression 
is  evident  from  the  fact  that,  when  a  section  is  made  through  a  cirrhosed 
liver,  the  yellow  nodules  at  once  rise  and  jDroject  above  the  cvit  surface. 
The  secreting  cells  no  longer  lie  in  definite  columns,  but  are  disarranged, 
so  that  it  is  impossible  to  determine  how  many  original  lobules  each  mass 
contains ;  but  there  are  usually  more  than  one. 

Distinction  has  been  made  by  some  pathologists  between  unilobular  or 
biliary,  and  multilobular  or  portal,  cirrhosis,  the  latter  being  an  interstitial 
inflammation  which  begins  and  runs  its  course  in  the  portal  canals  be- 
tween the  lobules  as  above  described  ;  and  the  former,  a  jDrecisely  similar 
inflammation  (exudation  of  serum,  and  leucocytes,  ending  in  formation  of 
fibrous  tissue)  which  begins  within  the  lobules  among  the  secreting  epi- 
thelial cells,  and  transforms  irregular  patches  of  the  liver  into  fibrous  tissue. 
The  distinction,  however,  is  not  an  absolute  one :  well-marked  extremes  may 
be  readily  found  of  the  regularly  '•  hob-nailed  "  liver  and  of  the  diffuse 
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librous  change,  but  all  gradations,  are  to  be  found  between  them,  and  the 
process,  is  essentially  the  same  (p.  540). 

The  condition  of  the  blood-vessels  in  a  cirrhosed  liver  is  very  remark- 
able. If  the  hepatic  artery  be  injected,  one  finds,  that  the  new  fibrous 
tissue,  which  looks  quite  bloodless,  is  abundantly  supplied  with  vessels  from 
this  som-ce.  But  the  branches  of  the  portal  vein  often  appear  to  be  almost 
obliterated.  Rindfieisch  says  that  in  one  case  he  found  it  impossible  to 
force  an  injection  beyond  the  three  or  four  main  divisions  of  its  trunk.  He 
therefore  supposes  that  the  bile  is  secreted  from  arterial  blood. 

As  a  rule,  the  hepatic  ducts  are  but  little  obstructed  in  cirrhosis.  But 
isolated  nodules  are  often  found  to  be  of  a  dark  yellow  or  green  colour, 
which  is,  evidently  due  to  local  jaundice,  caused,  by  obstruction  of  the  cor- 
responding ducts. 

Size  of  the  cirrhotic  liver— In  cases  of  cirrhosis,  it  is  only  occasionally 
during  life  that  the  dulness  of  the  liver  on  percussion  is  diminished.  As  a 
rule  it  is  increased,  and,  the  liver  can  be  felt  below  the  ribs.  But  this  does 
not  always  mean  that  the  liver  is  enlarged ;  and  after  death  it  is  often  found 
much  contracted.  Particularly  in  advanced  cases  the  liver  is  often  much 
smaller  than  natural,  and  often  it  is  greatly  reduced  in  weight.  The 
records  of  Guy's  Hospital  contain  several  instances  of  its  weighing  as 
little  as  thirty-two  or  thirty-four  ounces,  and  cases  have  been  recorded 
in  which  it  has  been  still  smaller.  But  often  a  cirrhosed  liver  is  found 
after  death  to  be  above  the  natural  size.  When  considerable  enlarge- 
ment is  present,  the  organ  is  almost  always  loaded  Avith  fat ;  thus  Dr  Fagge 
met  with  one  remarkable  instance  in  which  a  liver,  which  was  of  gristly 
hardness,  weighed  nine  , pounds;  and  it  contained  so  much  fat  that  it 
actually  floated  in  water. 

Dr  Price,  now  of  Reading,  collected  the  cases  of  cirrhosis  from  our  post- 
mortem records  from  ISTs"  to  1883  inclusive  ('  Guy's  Hosp.  Rep.,'  xlii,. 
p.  295).  They  were  142  in  nmnber — 108  men  to  34  women.  There  was 
admitted  intemperance  in  half  the  cases.  In  only  9  was  there  evidence 
of  syphilis,  and  in  6  of  these  there  was  also  evidence  of  drink.  The  weight 
of  the  liver  was  less  than  fifty  ounces  in  29  cases  only,  and  in  two  of  these 
the  patients  were  below  adult  age  (16  and  14).  Excluding  accidental  causes 
of  enlargement,  there  were  63  cases  above  sixty  ounces.  In  33  cases  the 
weight  varied  between  fifty  and  sixty  ounces.  Ascites  Avas  present  in  58 
out  of  72  cases,  and  more  often  AA^hen  the  liver  was  below  than  Avhen  it  Avas 
above  the  normal  weight.  Jaundice  was  present  in  30  out  of  the  72,  and 
more  often  Avhen  the  liver  Avas  above  than  when  it  Avas  beloAv  the  normal 
Aveight.  When  death  Avas  preceded  by  coma,  jaundice  Avas  almost  invariably 
pi-esent.  Granular  kidneys  Avere  more  often  found  in  association  Avith 
hypei-trophic  than  with  atrophic  cirrhosis. 

Dr  Pitt's  subsequent  observations  continue  and  confirm  those  of  Dr 
Price  ('  Path.  Trans.,'  1889,  p.  348).  He  found  that  of  89  cirrhotic  livers 
with  a  marked  alcoholic  history,  28  Aveighed  under  fifty  ounces,  18  betAveen 
fifty  and  sixty,  and  43  over  sixty. 

It  is  a  separate  question  Avhether  a  minor  degree  of  enlargement  of  the 
liver  constantly  occurs  at  an  early  stage  of  cirrhosis.  That  this  should  be 
the  case  is  quite  consistent  Avith  the  pathology  of  the  disease  ;  for  it  begins 
as  a  subacute  hepatitis  Avith  exudation  of  leucocytes,  and  atrophy  of  the 
lobules  only  comes  on  later.  Bright  long  ago  stated  that  he  had  noticed 
the  enlargement  of  the  liver  Avhen  cirrhosis  Avas  beginning,  and  had  traced 
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Its  gradual  diminution  in  the  later  stages.  But  the  physician  has  rarely  an 
opportunity  of  observing  this;  and  it  has  not  yet  been  proved  that  an 
appreciable  enlargement  of  the  liver  is  constantly  present  at  first.  In  any 
case  this  early  inflammatory  or  hyperaemic  condition  is  very  different  from 
the  late  enlargement  due  to  increase  of  fat  and  fibrous  tissue. 

Hypertrophic  cirrhosis  as  a  supposed  separate  disease  will  be  discussed 
below  (p.  540). 

JStioloffy.— The  main  cause  of  cirrhosis  of  the  liver  is  the  abuse  of 
alcoholic  liquors.  The  owner  of  the  first  cirrhotic  liver  of  which  a  drawing 
remains  was  a  life-guardsman  in  1685  (cf.  p.  533),  and  though  his  death 
was  ascribed  to  driaking  too  much  water,  we  may  assume  that  the  water 
was  not  the  pure  element.  In  Hogarth's  engi-aving,  an  occupant  of  Gin 
Laiie  is  seen  with  the  swollen  belly  of  ascites,— indeed,  the  terms  "hob- 
nailed liver"  and  "gin-drinker's  liver"  have  long  been  accepted  in  this 
country  as  synonymous.  Dr  Dickinson  found  that  cirrhosis  was  present  in 
22  out  of  149  persons  whose  trade  it  had  been  to  make  or  sell  or  carry 
stimulants,  and  who  died  in  St  George's  Hospital ;  while  it  occurred  in  only 
8  out  of  149  other  persons  who  had  been  unconnected  with  the  liquor  traffic, 
and  who  therefore  may  be  presumed  to  have  included  a  smaller  number  of 
intemperate  persons.  It  has  been  objected  that  the  disease  is  some- 
times seen  in  children ;  but  many  observations  appear  to  show  that  this  may 
really  be  an  argument  in  favour,  rather  than  against,  its  alcoholic  origin. 
Dr  Wilks  some  time  since  had  a  little  girl,  eight  years  old,  under  his  care 
at  Guy's  Hospital  suffering  from  what  proved  to  be  a  very  small  hob-nailed 
liver ;  she  had  been  fed  on  gin,  and  had  taken  as  much  as  half  a  pint  daily. 
Niemeyer  quotes  from  Wunderlich  two  very  similar  cases  which  occurred  in 
sisters,  aged  eleven  and  twelve  years  respectivelj^,  who  had  each  drunk 
spirits  to  excess.  Dr  Taylor's  case  in  a  boy  who  died  at  eight,  was  also 
alcoholic  in  origin  ('Path.  Trans.,'  1880,  p.  119). 

Gin  and  whisky  are  believed  to  be  far  more  efficient  in  producing 
cirrhosis  than  wine  or  beer,  and  it  has  been  supposed  that  other  ingesta 
besides  alcohol  may  set  up  the  disease ;  the  excessive  use  of  spices  and 
other  condiments  has  been  charged  with  causing  it  in  India. 

Cirrhosis  has  been  attributed  to  the  prolonged  presence  of  gall-stones  in 
the  hepatic  ducts ;  and  persistent  jaundice  from  obstruction  of  the  biliary 
jDassages  appears  more  or  less  constantly  to  lead  to  an  overgrowth  of  the 
connective  tissue  in  the  portal  canals — in  fact,  to  a  slight  degree  of  cirrhosis. 
H.  Mayer,  Wickham  Legg,  Charcot,  and  Simmonds  have  produced  this 
hiliary  cirrhosis  in  rabbits  and  cats  by  ligature  of  the  common  bile-duct. 
Clinically,  however,  such  cases  are  very  rare,  and  may  mostly  be  ascribed  to 
the  more  common  and  certain  causation  (see  Prof.  Potain,  '  La  Semaine 
medicale,'  1896  ;  and  Dr  P.  Weber,  '  Brit.  Med.  Journ.,'  1896,  vol.  i,  pp. 
10 — 27 ;  and  Dr  Taylor's  comments,  '  Guy's  Hosp.  Kep.,'  lii,  pp.  74-5). 

Chronic  heart  disease,  again,  is  believed  by  some  pathologists  to  be  a 
cause  of  cirrhosis ;  but  this  is  exceedingly  doubtful.  By  retarding  the  cir- 
culation through  the  liver,  it  may  perhaps  enable  comparatively  moderate 
quantities  of  alcohol  to  produce  the  disease. 

Repeated  intermittent  fever  is  stated  to  be  another  cause  of  cirrhosis 
of  the  liver,  but  of  this  malarial  form  we  see  little  in  England.  In  one 
case  of  a  large  liver  with  jaundice  in  a  patient  of  the  writer  who  had  lived 
in  India,  there  was  also  a  history  of  spirit-drinking. 
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Syphilis  produces  effects  on  the  liver  which  resemble  cirrhosis,  but  are 
really  quite  different  (of.  p.  5 4:2). 

In  concluding  that  excessive  indulgence  in  alcoholic  liquors  is  the  prin- 
cipal cause  of  cirrhosis,  one  cannot  deny  that  well-marked  cases  are  occa- 
sionally met  with  in  children  and  others,  Avho  were  certainly  not  intem- 
perate. Such  cases  have  been  ascribed  to  scarlet  fever  (Barlow,  'Path. 
Trans.,'  1877,  vol.  xxviii,  p.  355)  or  to  rickets.  One  of  the  most  conclusive 
cases  of  typical  cirrhosis  which  was  not  alcoholic  in  origin  was  recorded 
by  Mr  D'Arcy  Power,  in  an  elderly  clergyman  who  had  suffered  for  many 
years  from  biliary  colic  and  had  passed  gall-stones  ('  Path.  Trans.,'  1890, 
p.  152).    Another  case  in  a  girl  of  twelve  was  reported  by  Dr  S.  Mackenzie 

{iUd.,  1889,  p.  339).  .     ,r  1 

Two  French  physicians,  MM  Gilbert  et  Fournier,  in  the  Revue  des  Mai. 
de  I'Enfance'  for  1895,  have  described  marked  cirrhosis  of  the  liver  in 
children,  where  the  possibility  of  an  alcoholic  origin  could  be  excluded,  asso- 
ciated with  an  unusually  large  spleen,  and  with  other  more  or  less  peculiar 
features.  Dr  F.  Taylor  has  drawn  attention  to  this  form  of  disease  in 
England  in  a  paper  in  the  '  Guy's  Hosp.  Rep.'  for  1895  (vol.  lii,  p.  45),  where 
he  described  three  cases.  The  writer  saw  the  autopsy  on  the  third  of  these, 
and  was  struck  by  the  enormous  size  of  the  spleen,  and  the  characteristic 
cirrhotic  condition  of  the  liver.  There  had  been  repeated  paracentesis  for 
ascites  and  long-continued  jaundice. 

Some  writers  have  ascribed  a  tuberculous  origin  to  certain  oases  of 
cirrhosis;  but  this  must  be  extremely  rare,  if  a  real  cause  at  all,  for 
whether  we  look  at  the  autopsies  on  cases  of  chronic  phthisis  in  adults,  or 
on  those  of  acute  tuberculosis  in  children,  it  is  very  rarely  that  a  cirrhotic 
state  of  the  liver  is  found ;  and  when  present  it  is  probably  due  to  the  in- 
temperate habits  which  are  unhappily  as  common  as  tubercle.  (Of.  Path. 
Trans.,'  vol.  xxxiii,  p.  172.) 

2Iicrobic  infection. — A  bacterial  origin  for  cirrhosis  has  been  sought 
for.  It  is  said  that  in  the  Pictou  disease  of  cattle  in  Nova  Scotia,  there  is 
cirrhosis  of  the  liver,  with  ulcers  of  the  fourth  stomach,  and  that  diplococci 
are  found  in  the  hepatic  cells.  Dr  Adami  (now  of  Montreal)  investigated 
human  cirrhosis  from  this  point  of  view,  and  has  discovered  similar  diplo- 
cocci in  the  epithelial  cells  of  the  liver.  (See  his  interesting  papers  in  the 
'  Montreal  Med.  Journ.,'  July,  1898,  in  the  '  Lancet '  for  August  13th,  1898, 
p.  396,  and  '  Brit.  Med.  Journ.,'  October  22nd,  1898.) 

Sex  and  age. — Of  patients  who  die  from  the  effects  of  cirrhosis  of  the 
liver,  it  appears  from  the  records  at  Guy's  Hospital  that  there  is  a  larger 
number  between  forty  and  fifty  years  of  age  than  in  any  other  decennial 
period.  Kelynack  gives  from  forty-two  to  forty-six,  and  Rolleston  and 
Fenton  from  fifty  to  sixty.  The  proportion  of  males  to  females  at  Guy's 
Hospital  was  102  to  26;  in  114  cases  (also  fatal  cases)  at  St  George's 
Hospital  the  numbers  were  82  to  32  (Rolleston  and  Fenton,  '  Birm.  Med. 
Rev.,'  Oct.,  1896).  In  121  fatal  cases  at  Manchester  they  were  82  to  39 
(Kelynack,  ibid.,  Feb.,  1897). 

Matthew  Baillie  remarked  a  hundred  years  ago  that  this  disease  is 
hardly  ever  met  with  in  verj^  young  persons,  but  is  frequent  in  persons 
of  middle  or  advanced  age ;  and  more  common  in  men  than  women.  "  It 
is  more  apt  to  occur  in  those  who  have  been  accustomed  to  drink  spirituous 
liquors"  ('Morbid  Anatomy,'  p.  228).  So  also  Heberden's  opinion,  given 
somewhat  earlier,  was  that  men  are  more  commonly  aft'ected  with  scir- 
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rhou^i  (/.  e.  cirrhotic)  livers  than  women,  because  they  are  more  given  to 
intemperate  drinking "  (•  Commentaries,'  p.  253). 

Effects. — Latent  cirrhosis  is  not  very  rare,*  and  the  early  symptoms 
are  exceedingly  indefinite.  They  are  chiefly  those  which  have  already  been 
described  as  "  bilious  dyspepsia "  (p.  502),  together  ^nth  other  symptoms 
of  chronic  alcoholism,  restlessness  at  niglit,  tremor  of  the  tongue  and  hands, 
irritability  of  the  bowels,  and  nausea.  The  chief  cause  of  the  more 
characteristic  symptoms  is  the  congestion  due  to  pressure  of  the  new 
fibrous  tissue  on  the  portal  capillaries.  This  pressure  is  so  great  ju 
advanced  cirrhosis  that  we  wonder  how  the  blood  returns  from  the  chylo- 
poietie  viscera.  Some  of  it  no  doubt  escapes  through  the  anastomoses 
whicli  exist  at  the  upper  and  lower  limits  of  the  distribution  of  the  rootlets 
of  the  portal  vein.  Thus  the  oesophagus  is  often  found  to  be  surrounded 
by  a  plexus  of  dilated  vessels,  which  had  carried  upwai'ds  a  part  of  the 
blood  from  the  stomach,  and  haemorrhoids  are  very  frequently  present, 
which  may  be  taken  as  an  indication  that  some  of  the  blood  from  the 
rectum  had  passed  away  by  adjacent  branches  of  the  iliac  veins.  But  these 
communications  seem  insufficient  to  make  up  for  the  great  obstruction  that 
must  exist  in  many  cases  of  cirrhosis. 

Rindfleisch  found  in  one  extreme  instance  that  the  portal  blood  passed 
directly  into  the  inferior  cava  through  numerous  dilated  anastomoses 
between  the  mesenteric  and  spermatic  veins.  Frerichs  laid  stress  on 
the  existence  of  vessels  in  the  newly  formed  adhesions  between  the  liver 
and  the  diaphragm  and  abdominal  wall.  Sappey  drew  attention  to  ac- 
cessory branches  of  the  j^ortal  vein,  which  run  along  the  round  ligament 
of  the  liver  to  reach  the  under  surface  of  the  diaphragm,  and  in  two  cases 
of  cirrhosis  he  found  this  vessel  distended  to  the  size  of  the  little  finger. 
Dr  Fagge  observed  a  large  vein  in  this  position  Avhen  attemjating  to  inject 
the  portal  vein  in  the  body  of  a  j)atient  whose  liver  was  hobnailed. 

There  seems  to  be  no  doubt  that  much  of  the  portal  blood  i^asses  into 
the  epigastric  and  circumflex  ilii  veins,  Avhich  anastomose  with  the  internal 
mammaiy  veins  ;  for  the  superficial  vessels  of  the  abdomen  become  gi'eatly 
distended  in  cases  of  cirrhosis,  when  there  is  no  evidence  that  the  trunk 
of  the  inferior  cava  is  compressed. 

The  congestion  of  the  portal  system  of  vessels  whicli  results  from 
cirrhosis  of  the  liver  accounts  for  the  fact  that  after  death  from  this  disease 
the  stomach  is  generally  found  to  be  reddened  and  lined  with  thick  mucus. 
The  spleen  is  often  enlarged,  according  to  some  wi'iters  almost  invariably  ; 
but  Frerichs  found  the  splenic  enlargement  in  only  half  his  cases.  Its 
size  is,  no  doubt,  variable,  but  few  autopsies  on  cases  of  cirrhosis  take  place 
in  which  it  is  small,  and  sometimes  it  is  very  large.  Excluding  the 
remarkable  cases  referred  to  above  of  non-alcoholic  cirrhosis  in  children, 
the  spleen  is  larger  than  it  is  in  enteric  fever,  but  not  nearly  so  large  as 
in  septic  embolism  or  anagmia  splenica,  and  it  never  approaches  the  bulk 
of  the  malarial  or  leuchseinic  spleen. 

A  frequent  and  valuable  symptom  of  cirrhosis  of  the  liver  is  the 
presence  on  the  patient's  cheeks  of  minute  red  lines  and  points,  consisting 
of  cutaneous  venules  that  have  become  varicose  but  ai'e  tenned  "  stigmata.'" 

*  At  Guy's  Hospital  tlie  liver  is  accidentally  fouud  cirrliosed  (in  persons  wlio  iiiwe  died 
of  injury  or  of  some  otlier  disease)  once  for  every  two  cases  in  wliicli  cirrhosis  lins  been 
the  cause  of  dentil.  In  many  of  these  cases  the  organ  is  indurated  in  an  extreme  degree, 
yet  the  patient  certainly  suffered  from  none  of  the  marked  .>iyniptoms  of  cirrhosis.— C.  H.  F. 
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I'hey  are  not  confined  to  tlie  face,  and  may  often  be  found  on  the  chest  and 
abdomen. 

Hemorrhage  from  the  nose,  as  well  as  from  the  stomach  and  bowels  and 
the  skin,  is  a  frequent  symptom  of  cirrhosis  of  the  liver. 

The  urine  in  cirrhosis  is  usually  bile-stained,  and  deposits  pink  lithates. 
It  is  also  stated  that  the  excretion  of  ammonium  salts  is  increased  as  that 
of  urea  is  diminished,  owing,  it  is  supposed,  to  interference  with  the  forma- 
tion of  urea  from  ammonium  carbamide  in  the  liver.  In  the  later  stage 
urea  is  very  much  diminished. 

Dr  Carrington  observed  pyrexia  in  eighteen  out  of  forty-four  cases  of 
uncomplicated  cirrhosis  ('  Guy's  Hosp.  Rep.,'  1883). 

There  remain  the  most  constant  effects  of  cirrhosis :  hsematemesis, 
ascites,  jaundice,  and  cerebral  symptoms. 

Hcemateniesis,  which  has  been  described  in  the  chapter  on  gastric 
ulcer,  is  one  of  the  early  symptoms.  It  is  often  profuse,  the  blood  is 
dark,  sometimes  clotted,  and  it  is  not  accompanied  by  the  pain  of  gastric 
ulcer  or  carcinoma.  Melsena  is  a  usual  result :  if  unaltered  blood  is  passed 
from  the  bowels,  it  means  haemorrhage  from  tlie  intestinal  veins. 

Ascites,  a  condition  which  has  been  fully  described  already,  is  also  an 
almost  constant  effect  of  cirrhosis  of  the  liver.  It  is  usually  abundant,  and 
gives  all  the  physical  signs  described  in  a  preceding  chapter  (p.  494).  It 
is  probably  a  purely  passive  effusion,  and  often  an  occluding  thrombus  is 
found  in  the  portal  veins. 

Jaundice,  as  a  symptom  of  cirrhosis  of  the  liver,  has  already  been  men- 
tioned (p.  511).  Among  130  cases  in  which  the  liver  Avas  found  after 
death  to  be  hobnailed,  there  were  thirty-four  marked  by  more  or  less 
jaundice,  and  nineteen  in  Avhich  it  was  intense.  This  statement,  how- 
ever, hardly  does  justice  to  the  frequencj^  of  icterus,  in  comparison  with 
the  other  clinical  symptoms  of  cirrhosis  ;  for  in  more  than  forty  of 
the  130  cases  the  cirrhosed  state  of  the  liver  Avas  accidentally  discovered 
in  the  post-mortem  room.  This  would  leave  less  than  ninety  cases  in 
which  the  cin-hosis  produced  marked  effects  during  life;  and  among  these 
the  proportion  of  cases  in  which  some  jaundice  was  present  Avould  be 
more  than  one  in  every  three.  The  liver  is  genei-ally  enlarged  in  these 
cases;  in  nearly  half  the  instances  Avhich  occurred  in  Guy's  Hospital  with 
intense  jaundice  the  organ  weighed  more  than  seventy  ounces,  once  as  much 
as  131  ounces.    With  few  exceptions  it  contaitied  much  fat. 

Cerebral  symptoms,  especially  drowsiness  and  coma,  frequently  usher  in 
the  fatal  termination  in  cases  of  cirrhosis  Avith  jaundice ;  but  they  are  alsa 
common  in  cases  Avhich  give  rise,  not  to  jaundice,  but  to  ascites.  Even 
when  diuretics  and  purgatives  have  cleared  the  peritoneum  of  its  fluid, 
this  often  avails  the  patient  little,  for  he  presently  becomes  dull  and  dies 
unconscious,  although  his  abdomen  may  be  perfectly  flat.  Indeed,  it  is  a 
question  Avhether  the  removal  of  the  fluid  by  tapping  does  not  sometimes 
hasten  the  fatal  issue. 

In  addition  to  the  drowsiness  and  coma  observed  in  cases  of  this  kind, 
Frerichs  mentions  noisy  delirium.  We  had  one  patient  Avho,  although  he 
could  be  partially  roused,  seemed  to  be  quite  unaAvare  of  being  in  the 
hospital,  and,  wheti  asked  Avhere  he  AA'as,  always  named  some  street  in  the 
city  where  he  had  previously  liA^ed.  This  man  lay  for  two  or  three  Aveeks 
in  a  semi-comatose  condition. 

The  cause  of  these  cerebral  symptoms  is  obscure.    It  has  been  supposed 
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to  result  from  a  disintegration  of  the  secreting  cells  of  the  liver,  as  in  acute 
yellow  atrophy.  But  after  carefully  examining  the  tissue  of  the  or-an 
m  several  such  cases,  Dr.  Fagge  always  found  numerous  liver-cells  in  an 
apparently  unaltered  state;  the  microscopical  characters  were,  in  fact, 
indistinguishable  from  those  of  other  cases  of  cirrhosis.  The  condition  in 
question  has  been  named  "  acholia  "  or  "  cholsemia;"  but,  as  Ave  have  seen, 
It  IS  far  from  being  confined  to  cases  of  cirrhosis  with  jaundice.  If  any 
poison  is  retained,  it  is  not  bilirubin  nor  cholesterine,*  but  some  other 
constituent  excreted  by  the  liver.f 

HyioertroioUc  cirrhosis.— Charcot,  in  accordance  with  the  statements  of 
Hayem,  Hanot,  and  other  French  pathologists,  taught  that  when  cerebral 
symptoms  are  present,  with  jaundice  and  Avithout  ascites,  the  liver  will  be 
ahvays  found  enlarged ;  and  that  the  cirrhotic  change  has  then  begun,  not 
around  the  lobules  in  the  portal  canals,  but  within  the  lobules.  He  also 
believed  that  this  intra-lobular  or  "  monolobular "  hypertrophic  cirrhosis 
is  not,  like  the  ordinary  hobnailed  liver,  due  to  drinlt. 

It  is  no  doubt  a  true  clinical  observation  that  cases  of  cirrhosis  with 
marked  jaundice  run,  as  a  rule,  a  more  rapid  course  than  those  without — 
although  one  such  patient  in  Guy's  Hospital  had  persistent  jaundice  for 
seven  years,  and  died  at  last  of  hfematemesis,  and  not  of  cholaemia.  It  is 
also  true  that  early  and  extreme  ascites  accompanies  the  more  atrophied 
and  contracted  condition  of  the  cirrhotic  liver,  while  early  and  marked 
icterus  is  more  common  with  a  large  liver.  But  certainly  we  meet  with 
livers  which  are  above  normal  weight  in  persons  who  have  been  intemperate, 
and  Avho  suffer  from  ascites  with  little  or  no  jaundice. 

Charcot  described  the  formation  of  new  biliary  ducts  within  the  lobules 
in  cases  of  hypertrophic  or  "  biliary  "  cirrhosis.  It  is  difl&cult  to  prove  that 
these  are  not  the  remains  of  hepatic  tissue  which  have  survived  the  disease, 
and  Dr  Saundby  has  shown  that  these  new-formed  ducts  may  be  present 
when  there  is  no  jaundice,  and  absent  when  jaundice  is  well  marked. 

There  seems  therefore  no  gi-ound  for  regarding  "  Hypertrophic  cir- 
rhosis "  (more  properly  cirrhosis  with  a  large  liver)  as  a  different  disease 
from  atrophic  or  common  cirrhosis.  The  liver  varies  in  size,  but  the  causes, 
symptoms,  iirognosis,  and  course  do  not  vary  according  to  the  size  of  the 
liver.  This  opinion  is  generally  held  in  this  country,  and  is  temperately 
but  decidedly  defended  by  Dr  Cheadle  in  his  Lumleian  Lectures  (1900, 
pp.  21—35). 

Prognosis  of  cirrhosis. — This  is  always  veiy  grave,  though  we  have  evi- 
dence that  the  process  may  become  quiescent,  and  possibly  may  be  arrested.  J 
The  frequency  with  which  cirrhosis  of  the  liver  is  latent  is  a  remarkable 
feature  of  the  disease.  On  casting  up  the  ages  of  persons  in  whose  bodies 
cirrhosis  of  the  liver  was  discovered  without  there  having  been  marked 
symptoms  during  life,  Dr  Fagge  found  that  the  average  age  was  higher  by 
about  five  years  than  that  of  those  who  died  from  the  ordinary  symptoms 
of  the  disease.  This  fact  would  i^rove  that  cirrhosis  is  not  always  (as  we 
have  been  inclined  to  suppose)  a  progressive  process,  but  rather  that  after 
having  reached  a  certain  point  it  may  become  stationary,  and  remain  so 

*  A  tlieory  propounded  by  Dr  Austin  Flint,  jun.,  was  that  the  cerebral  symptoms  in 
these  cases,  and  in  acute  yellow  atrophy,  are  due  to  accumulation  of  cholesterine  in  the 
blood,  for  which  he  invented  the  name  "  cholesiercemia." 

t  See  the  observations  of  Weintraud,  quoted  by  Dr  V.  Harley  in  the  '  Clinical  Journal' 
for  July  1st,  1897,  p.  195.  ^  ^ 

t  See  Dr  Cheadle's  remarks  on  prognosis  in  cirrhosis  (Lumleian  Lectures, pp.  oi—io). 
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for  the  rest  of  the  patient's  life.  The  writer  once  had  a  man  under  his 
care  for  bronchitis,  who  had  also  a  hard  liver,  which  projected  below  the 
ribs.  He  had  been  in  the  hospital  before  with  ascites  and  other  symptoms 
of  cirrhosis,  but  had  been  free  from  them  for  some  years  and  so  remained. 

Before  ascites  appears,  the  progi-ess  of  cirrhosis  is  marked  by  years, 
aftenvards  by  months  or  weeks.  After  tapping,  the  fluid,  as  a  rule, 
re-accumulates;  and  at  last  death  occurs  from  coma  or  from  dyspnoea. 

Its  treatment  is  first  that  of  hepatic  dyspepsia  (p.  502),  and  afterwards 
that  of  ascites  (p.  500).  Paracentesis  should  be  performed  as  soon  as  there 
is  serious  difiiculty  of  breathing;  but  before  this  point  is  reached,  such 
diuretics  as  digitalis  and  squill  with  mercuiy,  acetate  and  iodide  of  potash, 
or  resin  of  copaiba  should  be  pushed.  In  more  than  one  case  the  writer 
has  seen  ascites  disappear  and  the  patients  apparently  recover  after  free 
diuresis  without  being  tapped. 

In  one  patient  of  the  writer,  a  robust  labourer  of  about  35,  ascites  from  cirrhosis  was. 
treated  by  acid  tartrate  of  potash  in  lemonade,  and,  as  he  put  it,  he  "  pussed  all  the  water 
from  his  belly  into  the  pot."  He  went  out  apparently  in  good  he.ilth  and  vowing  to  live 
soberly. 

In  another  case  of  cirrhosis,  which  he  saw  with  Dr  H — ,  for  ascites  and  other  serious, 
symptoms,  he  advised  tapping,  which  was  performed  twice  with  marked  relief.  Several 
months  later  he  was  sent  to  see  the  patient's  wife,  who  was  suffering  from  the  same  disease,, 
and  her  husband  was  going  about,  apparently  well.  She  also  was  tapped,  but  her  case 
ended  fatally. 

The  patient  must,  at  any  stage  except  perhaps  the  latest,  be  induced,, 
if  possible,  to  give  up  all  intoxicating  liquors. 

Chronic  inflammation  of  the  capsule  of  the  liver,  or  23^'>'ihe2}atitis,  is. 
pathologically  different  from  true  cirrhosis,  but  closely  resembles  its. 
clinical  aspect.  In  this  affection  the  organ  is  remarkably  deformed ; 
it  no  longer  has  a  sharp  edge,  but  is  converted  into  a  rounded  mass.  Its 
capsule  is  opaque,  and  often  forms  a  separable  layer,  which,  Avhen  stripped 
off,  leaves  a  smooth  surface.  The  alteration  in  the  form  of  the  liver  is  in 
part  caused  by  the  contraction  of  this  thickened  capsule ;  but  sometimes  its 
anterior  edge  is  also  folded  over  on  to  the  dorsum. 

In  a  case  of  this  kind  the  margin  of  the  liver  touched  a  part  of  the  convex  surface 
that  should  have  been  four  and  a  half  inches  distant  in  a  direction  from  before  backwards, 
and  when  the  capsule  was  removed  the  organ  returned  to  its  natural  shape. — C.  H.  F. 

The  weight  of  a  liver  .affected  with  perihepatitis  is  generally  about  the- 
same  as  that  of  the  healthy  organ.  Its  tissue  is  commonly  soft,  and  is  very 
often  loaded  with  fat.  It  is  seldom  cirrhotic,  but  there  may  be  a  slight 
excess  of  fibrous  tissue  in  the  course  of  the  larger  portal  vessels. 

Perihepatitis  is  a  not  infrequent  cause  of  ascites.  It  does  not  cause 
jaundice  nor  cholsemic  symptoms ;  and  it  seems  to  be  found  less  often 
than  cirrhosis  in  persons  who  die  of  other  diseases  or  are  killed  by 
accident ;  whence  it  would  appear  that  it  does  not  remain  latent,  but  always 
advances  until  it  causes  ascites.  In  most  cases  of  perihepatitis  the  kidneys, 
are  diseased,  and  often  it  is  only  a  locally  exaggerated  form  of  general 
chronic  pei-itonitis  in  the  course  of  Bright's  disease.  It  is  sometimes  found 
associated  with  chronic  hypertrophic  pleurisy  and  pericarditis. 

Dr  Hale  White  believes  that  most  of  the  cases  of  portal  ascites  which 
do  well  after  repeated  paracentesis  ar©  not  due  to  cirrhosis,  but  to  peri- 
hepatitis ;  and  no  doubt  the  prognosis  in  the  latter  case  is  better  than 
in  the  former. 


542 


DLSEASKS  OP  THE   LI VEli— SYPH f LITIC  HEPATITIS 


a.H  .1^^      'T^;^  '^^'^'"^'^  hypertrophic  cirrhosis, 

and  from  the  vasc-iiUu-  turgescence  caused  by  heart  disease,  is  not  ver^ 
uncommon.  It  is  found  in  beer-drinkers,  and  in  cases  of  diabetes.  Wilks 
and  Moxon  record  a  liver  of  the  former  kind  which  weighed  80  oz  and 
was  healthy  m  texture.  They  also  describe  compensatory  hypertrophy 
when  part  of  the  organ  has  become  atrophied  from  pressure  or  from  svphi- 

u   ^^^^""^M  '"'^      ^^'^""^^        ^^'^^^^^  "g^t  1°^^  atrophied, 
■and  the  left  weighed  56  oz.,  thus  making  up  the  loss 

Local  circumscribed  outgrowths  of  hepatic  tissue  are  curiosities  only  and 
.are  probably  referable  to  a  form  of  innocent  glandular  tumour,  adenoma 

>\imple  chrome  atroplnj  is  a  rare  affection  of  ,he  liver.  In  a  case  re- 
■corded  by  Dr  Cayley  ('  Path.  Trans.,'  1868)  the  liver  weighed  only  twentv- 
two  ounces ,;  and  the  left  lobe  had  almost  disappeared,  being  only  an  inch 
-wide.  In  another  case,  one  of  Murchison's  {ihid.,  1867),  the  organ  wei^^hed 
-twenty-five  ounces ;  its  margin  was  thin  and  fiat,  forming  a  kind  of  rim 
which  consisted  only  of  connective  tissue  and  vessels  enclosed  between  the 
two  layers  of  the  capsule.  This  rim  measured  in  one  place  an  inch  across 
In  both  cases  the  substance  of  the  liver  was  of  a  dark  colour,  and  quite  free 
from  induration. 

Minor  degrees  of  atrophy  of  the  liver  are  by  no  means  uncommon,  par- 
-ticularly  m  old  people  and  in  those  who  die  of  wasting  diseases,  such  as 
cancer  of  the  stomach  or  oesophagus.  It  does  not,  however,  accompany 
phthisis,  for  when  the  rest  of  the  body  is  emaciated  the  liver  is  usually 
enlarged  by  decomposition  of  fat.  Atrophy  of  the  liver  may  also  be  the 
result  of  chronic  perihepatitis. 

Syphilitic  hejmtitis. — Chronic  interstitial  hepatitis,  with  scarring  and 
gummata,  is  sometimes  called  syphilitic  cirrhosis,  but  this  is  an  undesir- 
.-ahle  use  of  the  word— like  calling  a  chronic  tuberculosis  of  the  luno- 
cirrhosis. 

Sometimes  gummata  are  scattered  through  the  hepatic  tissue,  which  is 
in  other  respects  healthy.  The  condition  is  generally  unattended  with  any 
symptoms ;  but  it  may  happen  that  one  of  the  gummata  is  so  placed  as  to 
obstruct  the  circulation  through  the  organ,  and  thus  cause  ascites.  A  case 
■of  this  kind  occurred  at  Guy's  Hospital,  in  which  one  of  the  hepatic  veins, 
close  to  the  inferior  vena  cava,  was  so  narrowed  that  it  would  only  just  admit 
■a.  probe. 

More  often  the  gummata,  instead  of  being  embedded  in  the  hepatic 
tissue,  lie  in  the  midst  of  broad  fibrous  bands,  which  traverse  the  liver  from 
one  surface  to  the  other,  forming  deep  notches  or  depressions,  or  cutting 

large  masses  from  their  continuity  with  the  rest.  The  deformity  thus 
produced  is  obvious;  and  even  Avhen  the  syphilitic  interstitial  hepatitis 
has  been  more  general,  the  fibrous  bands  are  coarser  and  the  islets  of  healthy 
tissue  larger  and  less  regular  than  those  of  true  cirrhosis.  The  process  is 
-one  of  cicatrisation  and  puckering,  and  firm  or  caseous  gummata  are  found 
as  the  foci  of  the  star-like  depressions.  Perihepatitis  often  accompanies  the 
interstitial  hepatitis  of  syjahilis. 

Beside  containing  gummata  and  fibrous  bands,  the  syphilitic  liver  is 
-often  lardaceous,  and  then  it  may  reach  a  very  great  size,  weighing  from 
six  to  seven  pounds,  Avhile  the  capsule  is  generally  thickened  and  adherent 
to  adjacent  parts.    In  such  cases  ascites  is  most  apt  to  occur. 
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Graino-ei-  Stewart  recorded  the  following  case,  whicli  appears  to  have  been  of  tins 
kind-  a  pntient  had  ascites,  for  which  she  was  tapped  twenty-one  times,  the  enormous 
ammtitv  of  606  pints  bein- removed  in  the  course  of  these  operations;  at  hrst  the  para- 
centesis had  to  be  repeated  every  fortnight,  but  the  intervals  gradually  became  longer, 
until  at  length  she  regained  tolerable  health. 

In  twenty  yetxrs  (1862-82)  Dr  Fagge  noted  in  Guy's  Hospital  only  six 
c-ases  of  fatal  ascites  from  gummatous  and  lardaceous  disease.  In  several 
of  them  the  liver  could  be  felt  during  life  to  be  enlarged  and  adherent  to 
the  parietes,  with  an  uneven  and  nodular  surface,  and  by  these  characters 
a  correct  diagnosis  was  more  than  once  made. 

A  very  different  congenital  effect  of  syphilis  on  the  liver  has  been  found 
in  the  case  of  infants — a  diffuse  interstitial  hepatitis  leading  to  a  uniform 
pale  and  very  firm  texture.  It  was  first  described  by  Gubler  and  Lance- 
reaux  in  France  in  1852,  and  afterwards  by  Wilks  in  this  country  (cf.  '  Path. 
Trans.,'  xvii,  p.  167).* 

Acute  Yellow  Atrophy  of  the  Liver. f — This  is  the  name  given  to  one 
of  the  most  remarkable  diseases  known,  rare  in  its  occurrence,  obscure  in 
its  pathology,  fatal  in  its  results,  and  unique  in  its  anatomy. 

Histonj. — For  many  years  it  had  been  known  that  cases  of  apparently 
idiopathic  jaundice  occasionally  do  not  run  a  favourable  course,  but  become 
complicated  by  htemorrhage  and  cerebral  symptoms,  and  end  in  death  by 
.^oma ;  they  were  called  icterus  gravis,  or  malignant  jaundice.  But  the  first 
clear  and  complete  cases  were  published  by  Richard  Bright  in  the  first 
volume  of  the  '  Guy's  Hospital  Eeports  '  (1836),  under  the  title  "  Intense 
Jaundice  without  Mechanical  Obstruction,  apparently  depending  upon  In- 
flammatory Action  in  the  Liver."  The  follo^ving  is  his  account  of  these 
two  typical  cases  of  acute  yellow  atrophy  (Nos.  5  and  6,  pp.  624 — 630). 

(1)  A  woman  aged  twenty-eight,  of  dissolute  habits,  while  taking  mer- 
cury, was  attacked  with  abdominal  pain,  and  jaundice  quickly  followed. 
Dr  Bright  saw  her  on  the  third  day ;  the  urine  w'as  then  bile-stained  and 
the  faeces  clay-coloured ;  on  the  twenty-first  there  Avas  drowsiness,  followed 
by  delirium.    She  died  comatose  on  the  twenty-third  day  of  the  jaundice. 

At  the  autopsy  there  was  intense  staining  of  every  tissue  with  bile ;  the 
contents  of  the  head,  chest,  and  abdomen  were  healthy,  except  the  liver, 
which  weighed  only  thirty-seven  ounces,  and  was  "  soft  or  flaccid  to  the 
touch,"  with  no  trace  of  peritoneal  inflammation. 

(2)  A  German  girl,  aged  eighteen,  was  admitted  into  Miriam  Ward 
January  11th,  1832,  labouring  under  icterus.  "  The  skin  was  of  a  brilliant 
yellow,  and  the  cheeks,  which  Avere  flushed,  were  the  colour  of  a  very  ripe 
apricot."  She  had  probably  been  ill  for  nearly  four  Aveeks,  and  the  jaundice 
had  gradually  deepened  to  its  present  tint.  She  had  lately  sat  by  the  fire 
in  a  kind  of  doze.  That  evening  she  vomited,  and  "  lay  in  a  perfectly  torpid 
state  the  whole  night,  apparently  suffering  no  pain ;  but  towards  the  morn- 
ing became  delirious,  so  that  it  Avas  Avith  difficulty  she  could  be  restrained  in 
her  bed."  Dr  Bright  ordered  "  tAVO  grains  of  calomel  every  tAvo  hours,  and 
the  ammonia  julep  (Mist.  Ammonige  Co.  of  the  present  Guy's  Pharmacoposia) 
every  four  hours,  besides  Avine  if  she  became  more  depresed."  Purging, 

*  See  Dr  Adami's  remarks  on  the  liver  of  congenital  syphilis  ('Montreal  Med.  Journ.,' 
June,  1898). 

t  Synonyms. — Icterus  gravis — Icterus  tvphoides  (Lehert)  — Irish  yellow  fever — Ict&re 
malin — IctSre  hemorragiqno  essentiel  —  Die  acute  Leberschmelzung'  (Rokitansky)  — 
Atrophia  hepatis  flava  sive  acuta  (Frerichs) — Hepatitis  parenchymatosa  diffusa  acuta — 
Hepatite  epitheliale  de  la  fifevre  icterique  (Lancereaux). 


544 


ACUTK   ATEOPHi'  OF  THE  LIVER 


enemata  and  a  blister  over  the  liver  were  also  ordered ;  the  head  was  shaved 
and  mustard  was  applied  to  the  feet.  She  continued,  however,  completely 
comatose  all  the  following  night,  and  died  at  ten  in  the  evening  of  January 
13th. 

At  the  autopsy,  excepting  a  universal  and  deeply  jaundiced  tint,  the 
brain,  heart  and  lungs,  stomach  and  intestines,  pancreas,  and  kidneys  were 
found  normal.  The  spleen  was  soft.  "  The  liver  was  unusually  small,  and 
for  the  most  part  of  a  brightish  yellow  colour,  with  portions  marked  with 
purple  or  deep  brown." 

Dr  Bright  remarks,  "  In  this  case,  as  in  the  last,  no  obstruction  could  be 
discovered  in  the  ducts  which  could  have  prevented  the  flow  of  bile  from 
the  liver."  "  The  immediate  cause  of  death,  in  this  case,  as  in  the  last,  was 
the  poisoning  influence  of  the  bile  on  the  system."  "  The  bile  must  have 
been  rapidly  absorbed  into  the  system  almost  at  the  moment  of  its  forma- 
tion, and  its  profuse  mixture  with  the  blood  seems  to  have  acted  as  a  poison, 
and  hence  the  immediate  cause  of  death.  I  am  inclined  to  consider  this  as 
the  result  of  a  decidedly  inflammatory  state  of  the  organ."  Again,  he 
remarks  that,  in  these  severe  cases  of  jaundice  with  nervous  symptoms, 
"  the  tendency  to  haemorrhage  comes  on  very  early  and  is  excessive." 

Seven  years  later,  in  1843,  Graves,  of  Dublin,  jjublished  in  his  famous 
'  Clinical  Lectures  '  (2nd  ed.,  1848,  vol.  ii,  255)  three  cases  of  jaundice  in 
sisters.  One,  a  girl  of  seventeen,  was  attacked  in  July,  1840,  with  vomiting 
and  icterus,  followed  by  hsematemesis,  violent  delirium  with  convulsions, 
coma,  and  death  on  the  seventh  day.  No  autopsy  was  permitted.  The 
second  sister,  aged  eleven,  died  in  March,  1841,  with  similar  symptoms  on 
the  fifth  day.  After  death  the  liver  was  of  "  natural  size,"  dull  yellow  with 
dark  spots,  and  bile  in  the  gall-bladder ;  the  brain  (examined  first)  was  much 
more  vascular  than  usual ;  the  thorax  was  not  examined.  The  third  sister, 
aged  eight,  was  taken  ill  with  jaundice  and  vomiting  the  following  June. 
She  was  actively  treated  by  bleeding,  leeches,  and  calomel,  with  James's 
(the  compound  antimonial)  powder ;  the  alarming  symptoms  disappeared 
after  three  days,  and  she  recovered  from  her  jaundice  in  about  three  weeks 
more. 

Graves's  cases  were  quoted  as  examples  of  acute  atrophy  by  Budd  and 
by  Trousseau,  and  also  by  Frerichs  in  his  well-known  treatise.  But  there 
is  no  evidence  that  the  last  was  anything  more  than  ordinary  icterus  ;  the 
first  is  incomplete,  and  in  the  second  there  was  no  atrophy  of  the  liver 
discovered.* 

Earity.— Acute  yellow  atropky  of  the  liver  is  a  rare  disease.  Murchison 
says  that  although  delirimn  and  a  brown  tongue  were  a  certain  passport  into 
the  London  Fever  Hospital,  only  one  case  occurred  among  3000  patients 
admitted  in  a  period  of  six  years.  In  Guy's  Hospital  there  are  notes  of 
the  inspection  of  only  eleven  cases  in  twenty-seven  years,  1864-90. 

Symptoms:  Icterus.— The  jaundice  of  acute  yellow  atrophy  is  very  deep, 
but  not  otherwise  remarkable.  The  conjunctiva  and  urine  are  bile-stained, 
and  at  least  in  most  cases  the  stools  are  clay-coloured.  Icterus  may  precede 
the  graver  characteristic  symptoms  not  only  by  a  day  or  two,  but  by  weeks. 

Nervous  system. — The  most  distinctive  symptoms  are  cerebral.  Head- 
ache and  intolerance  of  light  are  often  first  complained  of,  and  before  long 

*  Isolated  cases  of  rapid  and  fatal  jaundice,  which  may  with  more  or  less  prohaliility 
be  referred  to  yellow  atrophy,  have  been  quoted  hy  Frerichs  and  Trousseau  from  Ruba-us 
(1660)  Boerhaave,  and  Morgagni.  More  recent  cases  were  described  by  Cheyne  and 
Marsh  in  Dublin,  and  by  Abercrombie  in  Edinburgh,  between  1820  and  1830. 
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consciousness  is  more  or  less  imiJaired.  The  patient  becomes  restless, 
screaming  and  tossing  about,  and  sometimes  fiercely  maniacal ;  or  violent 
convulsions  may  seize  him.  This  irritable  stage,  whether  more  or  less  severe, 
always  ends  in  complete  coma ;  the  pupils  become  widely  dilated  and  insen- 
sible to  light ;  the  ui-ine  and  faeces  are  passed  involuntarily ;  and  the  breath- 
ins  is  stertorous  until  death  ensues. 

When  acute  yellow  atrophy  occurs  in  a  jjregnant  woman,  abortion  or 
miscaiTiage  almost  always  follows. 

Sometimes  instead  of  being  maniacal,  the  patient  falls  into  a  "  typhoid, 
state:"  his  tongue  is  dry  and  brown,  and  his  lips  and  teeth  are  encrusted 
with  sordes.  According  to  some  writers,  there  is  considerable  pyrexia ;  but 
this  is  only  an  occasional  symptom,  for  in  several  of  the  cases  at  Guy's 
Hospital  the  temperatm-e  was  normal.  In  one  patient  it  was  below  the 
average  four  days  before  death,  but  began  to  i-ise  two  days  later,  and  shortly 
before  his  death  it  was  10r6°.  Sir  Dyce  Duckworth  noted  the  absence  of 
pyrexia  in  three  cases  at  St.  Bartholomew's  Hospital.  Frerichs  says  that 
in  his  cases  the  skin  was  usually  cool,  dry,  and  inactive,  and  he  quotes 
Bright  and  Addison  to  the  same  effect.  The  pulse  is,  as  a  rule,  accelerated, 
but  in  one  of  Duckworth's  cases  it  was  on  two  days  about  50.  Towards  the 
end  it  becomes  very  small  and  intermittent. 

The  death  of  the  patient  almost  always  takes  place  within  five  days 
from  the  onset  of  the  characteristic  symptoms.  It  is  said  that  acute  yellow 
atrophy  has  sometimes  destroyed  life  in  twenty-four  hours,  but  Niemeyer's 
statement  that  the  majority  of  cases  end  fatally  on  the  second  day  is  cer- 
tainly not  correct. 

Physical  signs. — We  can  by  means  of  percussion  trace  from  day  to 
day  the  gradual  diminution  of  the  liver.  From  a  normal  measurement  of 
four  inches  vertically  in  the  right  mammary  line — reaching  from  the  fifth 
intercostal  space  downwards  to  the  costal  margin — the  hepatic  dulness  may 
be  watched  as  it  undergoes  reduction  to  three  inches,  two  inches,  and  one 
inch,  until  at  last  it  disappears  entirely.* 

State  of  the  urine. — This  is  always,  or  nearly  always,  albimiinous — 
a  symptom  of  concomitant  nephritis ;  for  in  many  cases,  perhaps  in  all, 
there  is  more  or  less  tubal  inflammation.  The  urine  does  not  generally  look 
black  when  in  bulk,  nor  in  a  tliin  layer  has  it  an  intense  saffron-yellow 
colour. 

Besides  the  icteric  discoloration  and  presence  of  albumin,  another 
change  in  the  urine  is  constant  and  characteristic.  The  urea  and  lithic 
acid,  and  also  the  chlorides,  sulphates,  and  earthy  phosphates,  are  greatly 
diminished  in  quantity  or  nearly  absent ;  and  in  their  place  are  found  two 
new  substances — leucine  (amido-caproic  acid)  and  tyrosine  (amido-sulpho- 
peruvic  acid),  both,  products  of  albuminous  decomposition.  There  is  gener- 
ally no  difficulty  in  detecting  them.  They  sometimes  foi-m  a  distinct 
deposit  when  the  urine  is  left  to  stand  for  a  time,  or,  if  this  is  not  the  case, 
they  may  be  made  evident  by  evaporating  a  few  drops  with  a  drop  of 
acetic  acid  on  a  glass  slide.  Tyrosine  is  easily  recognised  by  its  taking  the 
greenish-yelloAV  colour  of  the  urine  ;  it  occurs  in  bundles  or  globular  masses 
of  needle-shaped  crystals.  Leucine  appears  as  rounded,  pearly  discs,  gene- 
rally marked  with  concentric  rings. 

*  In  all  forms  of  jaundice  the  bowels  are  apt  to  become  inflated  with  gas,  and  tlie  con- 
sequent enlargement  of  the  abdomen  may  cause  the  right  hypnchondrinm  to  become  more 
and  more  tympanitic,  and  the  urea  of  hepatic  dulness  to  diminish  from  day  to  day.  This 
has  led  to  an  erroneous  diagnosis  of  acute  yellow  atrophy. — C.  H.  F. 
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Hcemorrhage. — This  symptom  is  nearly  constant  in  acute  yellow  atro- 
phy. Very  frequently  the  patient  vomits  a  dark  fluid  resembling  coffee 
grounds,  or  otherwise  altered  blood.  Petechiae  are  often  developed  in 
the  skin,  and  almost  invariably,  towards  the  end  of  the  case,  the  evacuations 
are  dark  brown  or  a  tarry  black  as  the  result  of  hsemorrhage.* 

The  stools. — With  regard  to  the  colour  of  the  faeces  in  acute  yellow 
atrophy,  writers  differ.  Murchison  said  "  the  jaundice  appears  to  be  due  to 
a  poisoned  condition  of  the  blood,  and  consequently  bile  is  still  found  in  the 
stools."  But  it  is  certain  that  towards  the  end  of  a  case  of  acute  atrophy  no 
bile  enters  the  intestines,  for  after  death  the  ducts  and  gall-bladder  are 
found  to  contain  an  almost  colourless  mucus.  Moreover,  Frerichs  says  that 
in  this  form  of  jaundice  the  stools  are  dry  and  clay-coloured ;  and  more  than 
one  case  is  recorded  at  Guy's  Hospital  which  supports  this  statement.  The 
question  is  not  so  easy  of  determination  as  might  at  first  sight  appear,  on 
accoxmt  of  the  great  frequency  of  intestinal  haemorrhage  in  this  disease. 
When  the  stools  have  been  supposed  to  contain  bile  in  acute  atrophy  of  the 
liver,  their  dark  appearance  may  have  been  due  to  altered  blood.  We  must, 
however,  remember  that  the  disease  does  not  always  affect  the  whole  liver 
uniformly,  but  attacks  some  parts  earlier  than  others ;  so  that  at  first  bile 
very  possibly  continues  to  enter  the  intestines  from  those  portions  which 
have  not  yet  been  attacked. 

When  what  seems  ordinary  icterus  precedes  the  special  symptoms  of  the 
disease,  it  is  probable  that  such  more  chronic  cases  are  examples  of  red 
atrophy  "  (see  the  cases  recorded  by  Dr  Moxon,  '  Path.  Trans.,'  1872). 

ATvatomy. — The  first  thing  that  strikes  one,  in  making  an  inspection, 
is  the  diminution  in  the  size  of  the  liver.  It  forms  a  thin  flaccid  mass, 
which  lies  at  the  back  of  the  abdomen,  hidden  by  the  ribs  and  by  the  dis- 
tended intestines.  Instead  of  weighing  from  fifty  to  sixty  ounces — the 
usual  weight  of  an  adult  liver — it  weighs  perhaps  thirty-two  ounces,  or  not 
above  twenty-three. 

When  cut  into,  the  tissue  looks  as  though  it  were  softened ;  but  the 
finger  is  found  not  to  penetrate  it  more  readily  than  usual,  for  although 
it  is  so  flabby,  it  is  not  friable.  Its  colour  is  altered  to  a  bright  orange- 
yellow  tint,  with  some  parts  dark  red  or  purple.  Portions  having  this  red 
or  purple  hue  are  scattered  through  the  substance  of  the  organ ;  some- 
times one  part,  generally  the  left  lobe,  is  almost  entirely  red,  while  the 
rest  of  the  liver  is  mainly  of  a  gamboge-yellow  hue.  To  the  ^naked 
eye  it  appears  as  though  the  red  parts  were  less  altered  than  the  yellow, 
but  the  microscope  shows  that  this  is  not  the  case.  In  both  parts  the 
hepatic  cells  have  undergone  destruction,  and  ai-e  replaced  by  a  mass  of 
granules  and  oil-globules ;  but  in  the  red  parts  the  destruction  is  complete 
("  red  atroplvy  "),  whereas  in  the  yellow  parts  some  of  the  secreting  cells 
still  remain  visible,  and  towards  the  centres  of  the  lobules  may  even  retain 
their  columnar  arrangement  ("yellow  atrophy").  Among  the  remnants 
of  the  hepatic  tissue  are  often  to  be  seen  crystals  of  leucine  and  tyrosine. 

A  pellucid  nucleated  material  has  been  detected  along  with  the  detritus 
of  the  cells,  and  Dr  Fagge  observed  this  in  two  cases. 

Waldeyer  and  Klebs  described,  in  the  reddened  parts,  cells  resembling 
those  of  the  epithelial  linings  of  the  biliary  ducts,  arranged  in  regularly 
branching  lines,  and  tubes  which  seemed  to  have  caecal  terminations  (cf. 
-miyra,  p.  540). 

»  Dr  A.  H,  Carter,  of  Bimiinsrham,  has  drawn  attention  to  a  red  pigment  in  the  fajces 
which  resembles  unaltered  blood  in  tint  but  is  not  hicmoglobin  f  Lancet,'  Nov.  25th,  1899, 
p.  1432). 
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The  larger  bile-ducts  are  found  empty ;  tlieir  mucous  membrane  is  un- 
stained by  bile-pigment.  The  gall-bladder  is  either  empty  or  contains  a  few- 
drachms  of  grey  mucus  or  of  a  pale  yellow  or  greenish  fluid. 

The  kidneys  can  generally  be  shown  by  the  microscope  to  have  under- 
gone moi'bid  changes.  The  epithelium  of  the  tubvdes  is  granular  and  may 
be  very  fatty.    In  fact,  the  condition  is  one  of  subacute  tubal  nephritis. 

JStioIoffi/. — Among  the  exciting  causes  of  this  disease,  excessive  mental 
emotions  have  been  reckoned  (p.  509).  More  than  one  instance  has  been 
recorded  in  which,  acvite  atrophy  has  followed  directly  upon  a  drunken 
debauch;  and  occasionally  it  has  set  in  during  the  secondary  stage  of 
syphilis.  Of  22  female  patients  referred  to  by  Frerichs  one  half  were  preg- 
nant, and  of  88  collected  by  Thierfelder  (quoted  by  Eichhorst)  30.  Of 
Dr  Wickham  Legg's  69  cases  in  women,  24  occurred  in  pregnancy;  and  of 
Dr  Win.  Hunter's  24,  12  were  attacked  during  pregnancy  or  lactation. 

Sex  and  age. — Apart  from  pregnancy,  acute  yellow  atrophy  of  the  liver 
is  more  common  in  women  than  in  men — 88  out  of  Thierfelder's  143  col- 
lected cases,  69  out  of  Legg's  100,  and  24  out  of  Hunter's  42  being  females. 

It  occurs  principally  in  early  adult  life.  Five  times  out  of  six  the 
patient  is  between  twenty  and  thirty  years  of  age,  and  in  nearly  all 
between  fifteen  and  forty. 

It  is  rare  in  childhood,  although  Dr  Goodhart  recorded  a  typical  case 
in  a  boy  only  two  and  a  half  years  old  ('  Path.  Trans.,'  1882).  Dr  Tuckwell 
had  previously  reported  in  1874  two  cases  in  boys,  one  seven  years  old,  the 
other  between  four  and  five ;  and  another  occurred  in  a  girl  aged  four  and 
a  half,  a  patient  of  the  late  Dr  Charles  West's  in  1859  (•  St  Bart.'s  Hosp. 
Rep.,'  vol.  x). 

Pathology. — Some  of  the  earlier  writers  on  acute  yellow  atrophy  of  the 
liver,  having  found  after  death  that  the  larger  bile-ducts  were  free  from 
obstruction,  imagined  that  the  minute  channels  which  issue  from  the 
secreting  lobules  of  the  organ  might  have  undergone  compression  from 
swelling  of  the  secreting  cells. 

More  recently  the  occurrence  of  jaundice  from  acxite  atrophy  was  held  to 
prove  the  existence  of  a  haematogenous  icterus  from  suppression;  but  it  is 
now  probable  that  there  is  obstruction,  although  it  is  high  up,  in  the  inter- 
lobidar  bile-ducts,  and  that  the  obstruction  is  chiefly  from  inflammatory 
swelling  of  their  mucous  membrane. 

It"  seems  probable  that  acute  atrophy  of  the  liver  is  a  parenchymatous 
inflammation,  although  we  must  admit  that  no  precisely  analogous  disease 
can  be  found  among  those  to  which  other  organs  are  liable ;  and  it  leaves 
the  striking  atrophy  unexplained.  This  was  the  view  originally  taken  by 
Bright. 

Tlie  cause  of  the  inflammation  may  perhaps  be  soluble  toxins  absorbed 
from  the  intestine.  Waldeyer  and  other  pathologists  have  found  micro- 
phytes in  the  liver,  but  they  appear  not  to  be  constant.  They  were  absent 
in  Dr  Cavafy's  case  ('  Path.  Trans.,'  1883),  and  in  those  examined  by  Klebs 
and  by  Senator. 

Some  uncertainty  still  prevails  with  regard  to  the  origin  of  the  leucine 
and  tyrosine  w^hich,  as  we  have  seen,  are  excreted  in  the  urine.  It  may 
be  that  in  acute  atrophy  of  the  liver  the  metabolism  of  proteids  in  the  portal 
capillaries  is  incomplete,  so  that,  instead  of  urea  and  uric  acid,  the  new  pro- 
ducts in  question  are  formed ;  and  this  view  accords  with  the  fact  that  urea 
and  uric  acid  are  more  or  less  wanting.    But,  since  the  normal  liver  during 
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deeoinposition  contains  leucine  and  tyrosine,  it  may  be  tkat  these  compounds 
ai'e  the  direct  products  of  the  disintegration  of  the  heimtic  tissue. 

Again,  there  is  a  doubt  whether  the  granuUir  and  fatty  changes  in  the 
epithelium  of  the  renal  tubules  are  the  result  of  the  disease  of  the  liver,  or 
whether  both  these  conditions  do  not  rather  depend  upon  some  common 
cause.    The  latter  view  appears  to  be  the  more  probable. 

What  is  the  cause  of  the  cerebral  symptoms  which  form  so  sti'iking  a 
feature  in  acute  atrophy  of  the  liver  ?  Frerichs  thought  that  they  depended 
on  the  presence  of  leucine  arid  tyrosine  in  the  blood,  but  experiments 
have  failed  to  verify  this  supposition.  Rokitansky  supposed  that  the  whole 
disease  was  of  nervous  origin,  and  the  local  changes  only  secondary.  Yir- 
chow  believed  these  symptoms  to  be  uraemic,  and  dependent  on  the  renal 
changes ;  but  the  character  of  the  cerebral  symptoms  in  acute  atrophy  of 
the  liver  is  not  the  same  as  in  uraemia,  nor  is  nephritis  constant. 

Perhaps  it  is  safest  at  present  to  regard  this  rare  and  puzzling  disease 
as  a  peculiar  form  of  hepatitis — as  different  from  cirrhosis  as  from  hepatic 
abscess,  or  as  pneumonia  from  interstitial  pneumonia,  and  due  to  some 
special  form  of  toxaemia  which  affects  the  brain,  as  well  as  the  liver  and 
kidneys.  Its  nearest  alliance  seems  to  be  with  cases  of  febrile  or  infective 
jaundice,  including  those  of  Weil  (p.  511). 

Diagnosis. — This  is  not  difficult  in  most  cases,  if  attention  be  paid  to 
the  characteristic  symptoms,  particularly  the  rapidly  diminishing  liver-dul- 
ness,  the  haemorrhages,  the  delirium,  the  stupor,  and  the  presence  of 
albumen,  leucine  and  tyrosine,  in  addition  to  bilirubin,  in  the  urine. 

In  a  patient  whom  the  writer  saw  with  the  late  Mr  Toulmin  in  1889,  the 
early  part  of  the  case  was  like  enteric  fever,  with  diarrhoea  and  very  slight 
jaundice,  and  it  was  only  after  more  than  three  weeks  that  the  appearance 
of  leucine  and  tyrosine  with  decided  icterus  cleared  up  the  diagnosis  ;  the 
liver-dulness  then  rapidly  diminished,  cerebral  symptoms  supervened  and 
ended  in  death  by  coma,  after  five  weeks'  illness  and  about  ten  days'  charac- 
teristic symptoms.    Unfortunately  no  autopsy  could  be  obtained. 

Poisoning  with  phosj)]iori(s  is  the  condition  which  clinically  resembles 
acute  yellow  atrophy  most  closely.  The  toxic  effects  of  phosphorus  are 
by  no  means  limited^o  the  vomiting  and  purging  which  immediately  follow 
its  ingestion.  In  a  few  hours  these  generally  pass  off,  and  the  patient  may 
appear  to  be  perfectly  well  for  three  or  four  days  ;  but  at  the  end  of  this, 
time  jaundice  often  sets  in,  followed  by  delirimn,  coma,  and  death.  The  liver 
is  then  found  to  be  in  a  state  in  some  respects  like  acute  yellow  atrophy. 
Indeed,  certain  authors  speak  of  phosphorus  poisoning  as  one  of  the  causes 
of  the  latter;  but  probably  the  two  conditions  are  always  distinguish- 
able. In  some  cases  of  poisoning  by  phosphorus,  at  any  rate,  it  is 
certain  that  the  liver,  far  from  being  atrophied,  is  larger  than  natural. 
It  is  of  a  pale  buff  colour,  very  fatty,  but  mottled  with  numerous 
ecchvmotic  spots.  Under  the  microscope  the  cells  appear  to  have  under- 
<rone  destruction  bv  fatty  degeneration;  but  there  is  often  a  similar 
difficulty  in  detecting  the  hepatic  cells  in  other  cases  of  fatty  liver— and 
even  in  the  physiological  steatosis  of  stall-fed  cattle  and  of  Strassburg  geese 
—when  there  is  every  reason  to  believe  that  they  are  intact,  although 
their  outlines  and  nuclei  are  obscured  by  the  oil-globules. 

Clinically,  poisoning  by  phosphoi-us  differs  from  acute  yellow  atrophy 
in  the  absence  of  leucine  and  tyrosine  from  the  urine  ;  but  bability  to 
haemorrhacre  forms  a  common  and  prominent  feature  of  both  diseases.  After 
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poisoning  by  phosphorus  the  uriniferous  tubules  are  loaded  with  higlily  re- 
fracting granules,  like  those  in  the  hepatic  cells,  and  the  fibres,  both  of  the 
voluntary  muscles  aad  of  the  heart,  are  found  to  have  undergone  a  granular 
fatty  degeneration.  Thus  the  morbid  state  produced  by  phosphorus  appear^ 
to  be  an°acute  steatosis  of  the  liver,  kidneys,  and  muscles.  In  England  such 
cases  are  rarely  seen,  but  in  Germany  they  are  far  from  uncommon,  where, 
as  a  means  of  suicide,  the  heads  of  a  bundle  of  lucifer  matches  seem  to  be 

frequently  used.  ^  -x  i  xi. 

In  a  case  of  phosphorus  poisoning  which  occurred  at  Guy  s  Hospital  the 
temperature  of  the  body  was  very  low,  at  least  for  some  houi-s  before  death, 
the  thermometer  standing  in  the  axilla  at  96-8°,  and  afterwards  at  91-5". 

In  another  case  under  the  writer's  care,  a  woman  destroyed  herself  and 
her  child,  five  years  old,  with  phosphorus.  The  child  perished  quickly,  as 
if  by  exhaustion,  with  little  vomiting  and  no  pain ;  but  the  mother  lived 
for  several  days,  and  at  first  appeared  to  be  recovering.  There  was  no. 
marked  jaundice,  no  hemorrhage,  and  no  delirium,  but  she  sank  rapidly 
into  coma.  After  death  the  liver  was  found  large,  in  a  state  of  fatty 
degeneration,  and  the  same  process  had  affected  the  kidneys  and  the  heart, 
but  there  were  no  appearances  like  those  of  acute  yellow  atrophy.  In  the 
child  the  liver  was  very  fatty,  but  the  heart  and  kidneys  were  unaffected. 

Statistics.— results  of  Thierfelder's  collection  of  143  cases  of  acute 
yellow  atrophy  have  been  mentioned  above  (p.  547).  The  following  is  a 
summary  of  all  the  cases  which  have  occurred  at  Guy's  Hospital  during 
twenty-five  years  from  1866  to  1890  inclusive.  Some  cases  of  hepatic 
atrophy  were  doubtful,  e.  g.  a  liver  weighing  31  ounces  but  without  icterus  ; 
and  others  were  referable  to  "  simple  atrophy,"  diffuse  forms  of  cirrhosis, 
or  the  atrophy  secondary  to  the  congestion  of  chronic  cardiac  disease. 

Excluding  these,  there  were  during  the  twenty-five  years  eleven  cases, 
five  in  men  and  six  in  women.  The  ages  were  as  follows: — one  boy  only 
two  and  a  half  years  old  (Dr  Goodhart's  patient  referred  to  above),  a  youth 
of  eighteen,  six  patients  between  twenty-one  and  twenty-thi'ee,  one  of  thirty- 
four,  and  one  woman  of  forty-four,  who  appeared  however  to  be  older. 

The  total  duration  of  the  jaundice  was  from  ten  days  to  five  weeks,  but 
in  three  cases  there  was  a  period  of  several  weeks  in  which  jaundice  was. 
present  without  other  symptoms.  Beside  jaundice,  there  were  present  in 
every  case  hgeraorrhage  (usually  hsematemesis)  and  delirium  ending  in 
coma.  Albuminuria  was  seldom  absent.  The  temperature  was  sometimes 
raised,  sometimes  subnormal,  and  in  one  case  it  rose  to  104°  F. 

The  weight  of  the  liver  after  death  varied  in  most  cases  (excluding  the 
child's)  between  26  and  33  ounces,  but  in  three  it  was  40,  47,  and  46. 
ounces,  the  last  case  being  that  of  a  woman.  In  these  three  cases  the 
atrophy  was  partial  but  characteristic.  As  a  rule  the  kidneys  were  in 
a  state  of  tubular  nephritis :  in  one  only  were  they  described  as  perfectly 
healthy.. 

Prognosis. — The  event  of  acute  yellow  atrophy  is  not  absolutely  con- 
stant. Once  Wilks  had  at  Guy's  Hospital  a  case  in  which  there  was  a 
distinct  histoiy  of  a  previous  attack  that  had  been  recovered  from.^  Th© 
patient  had  become  delirious,  and  had  such  severe  hasmatemesis  that  it  waa 
thought  he  would  die  in  a  few  hours ;  but  he  rallied  and  lived  two  months 
longer,  at  the  end  of  which  he  again  became  delirious.  Leucine  and  tyro- 
sine were  then  found  in  the  urine,  and  he  died  a  fortnight  later.  The  liver 
was  found  to  weigh  forty-seven  ounces.    The  left  lobe  and  the  adjacent 
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part  of  the  right  lobe  were  small  and  dark-looking ;  the  lobules  distinct 
but  scarcely  any  hepatic  cells  visible.    The  rest  of  the  right  lobe  formed  a 
soft  yellow,  rounded,  projecting  mass.    The  marked  contrast  appeared  to 
justify  the  supposition  that  the  left  lobe  had  become  atrophied  at  the  time 
when  the  cerebral  symptoms  first  arose.   Another  case  of  recovery,  followed 

ll  i  ^TJ^i  ^/f  ^^^s  recorded  by  the  late  Dr  Franlc  Smith,  of 

Sheffield  ('Path.  Trans.,'  1877,  p.  236). 

A  list  of  no  less  than  twenty-eight  cases  of  supposed  recovery  from  acute 
yellow  atrophy  will  be  found  in  Dr  Wickhani  Legge's  treatise  '  On  the  Bile 
and  Jaundice  '  (p.  676). 

Treat7nenf.—m  remedies  for  icterus  gravis  are  known.  Our  recent 
cases  of  this  most  singular  disease  have  not  been  actively  treated,  for  it  was 
taken  for  granted  that  they  must  terminate  fatally.  However,  there  are, 
as  we  have  seen,  a  few  exceptions  to  this  rule ;  and  since  the  disease  seems 
■not  to  attack  the  liver  as  a  whole,  but  often  to  spread  through  the  organ 
from  the  left  lobe,  it  is  possible  that  its  course  may  be  influenced  by  treat- 
ment. Dr  Budd  recommended  a  drachm  of  the  sulphate  and  fifteen  grains 
of  the  carbonate  of  magnesia  three  times  daily;  advice  which  seems  to 
have  been  founded  upon  the  brilliant  results  which  certain  Irish  physi- 
cians formerly  obtained  from  purging  in  cases  of  icterus  gravis.  The 
most  striking  examples  were  the  cases  recorded  in  the  year  1834  by  Dr 
Oriffin,  of  Limerick.  Four  children  of  the  same  parents  were  attacked 
within  a  few  weeks  by  jaundice,  with  cerebral  symptoms.  Two  of  them 
■died,  but  two  recovered  after  having  been  in  a  state  of  almost  complete 
coma.  The  treatment — bleeding,  blistering,  and  active  purging— was  the 
same  which  failed  in  the  hands  of  Dr  Bright. 

Large  doses  of  quinine,  sulphocarbolate  of  soda,  and  perchloride  of 
mercury  have  proved  as  useless  as  the  older  treatment.  In  our  present 
ignorance  of  the  origin  and  nature  of  the  disease  we  cannot  expect  to  do 
good,  and  may  easily  do  harm  by  interference. 

If,  however,  symptoms  indicative  of  the  onset  of  this  fatal  malady 
should  appear  in  a  pregnant  woman,  it  would  be  right  to  bring  on  pre- 
mature delivery. 
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Va3  meum 
Fervens  diflBcili  bile  tumet  jecur: 
Turn  uee  mens  inilii  nec  color 
Certa  sede  manet,  humor  et  in  gen  as 
Furtiin  labitur,  iirguens  • 
Quam  leutis  penitus  mncerer  ignibus. — HORACE. 

Carcinoma  Jiepatis — its  anatoviy  and  histology — its  rarity  as  a  primary  disease 
and  its  most  frequent  antecedents — its  symptoms,  diagnosis,  and  course — 
Sarcoma — Cancer  of  the  gall-bladder  and  bile-ducts — Angioma. 

Hypertrophy  of  the  liver — diabetic,  nutmeg,  and  obstructed  liver. 

Displacement  of  the  liver — Enteroptosis. 

Lymphatic  overgrototh — Leuchcemia  hepatica. 

The  fatty  liver — General  obesity  ;  its  physiology  and  its  treatment. 

Malarial  enlargement  of  the  liver — Lardaceous  disease — Hepatic  tubercle. 

Hydatids  of  the  liver — Other  cysts  of  the  liver. 

The  remaining  diseases  of  the  liver  are  somewhat  heterogeneous,  and 
most  of  them  have  greater  pathological  thsm  therapeutical  interest.  Thev 
agree  anatomically  in  all  causing  enlargement  of  the  liver,  and  clinicallr 
may  thus  be  separated  from  atrophic  cirrhosis  and  acute  yellow  atrophy. 
With  the  exception  of  the  first,  malignant  disease,  they  are  mostly  free  from 
jaundice  and  from  ascites.  Indeed,  it  is  surprising  how  little  structural 
changes  in  this  organ  affect  its  functions,  secretory  or  metabolic. 

Carcinoma. — Malignant  disease  of  the  liver  has  long  been  known  to 
pathologists,  and  is  of  frequent  occurrence.  But  it  is  rarely  primary,  and 
in  most  cases  follows  either  cancer  of  the  stomach  or  rectum,  breast  or 
uterus,  or  else  cancer  of  the  gall-passages  or  pancreas. 

Anatomy. — The  usual  form  of  cancer  of  the  liver  is  that  of  nmnerous 
separated  nodules.  They  are  scattered  irregularly  through  its  substance, 
but  some  are  sure  to  reach  the  surface.  They  may  now  and  then  be  seen 
as  minute  white  or  yellow  points  not  bigger  than  hepatic  tubercles,  but 
most  of  them  are  much  larger,  and  they  may  grow  to  be  masses  as  largo 
as  a  foetal  head. 

These  tumours  are  \isually  soft  (eticephaloid  or  medtdlary),  and  yield  an 
abundant  white  juice  on  scraping.  They  sometimes  undergo  caseous  degene- 
ration in  the  centre,  like  tubercle.  They  are  often  so  vascular  that  haemor- 
rhage takes  place  into  their  substance,  so  as  to  justify  the  term  fungus 
hcnnatodes  formerly  applied  to  them,  as  to  the  vascular  excrescences  of 
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mammary  cancer;  and  oecctsionally  they  become  almost  cavernous  in 
stmcture.  As  the  result  of  central  softening,  the  great  lumps  which  are 
seen  on  the  surface  of  the  liver  are  marked  by  a  depression  in  the  centre 
which  gives  them  a  characteristic  "  umbilical "  aspect,  like  the  leaves  of 
navelwort  or  the  seeds  of  nui  vomica.  They  were  described  by  BaiUie,  in 
1795,  as  "large  white  tubercles,  in  greater  number  near  the  surface  of 'the 
hver  than  near  the  middle.  .  .  .  They  consist  of  a  firm,  opaque  white 
substance,  and  are  generally  somewhat  depressed  or  hollow  upon  their  outer 
surface." 

In  exceptional  cases  the  cancerous  nodules  are  much  slower  in  growth, 
harder  in  texture,  and  more  uniform  in  size.  This  form  of  the  disease  has 
been  called  scirrhus  {carcinoma  fibrosum)  ;  and  it  sometimes  distorts  the 
liver  so  uniformly  and  renders  it  so  tough,  that  to  sight  and  touch  it  exactly 
resembles  the  cirrhotic  livers  with  the  larger  and  less  regular  kind  of  "  hob- 
nails." So  close  was  the  resemblance  in  a  case  under  the  writer's  observa- 
tion (1876)  that  it  was  a  surprise  when  the  microscope  showed  the  true 
nature  of  the  transformation  (Guy's  Path.  Museum,  jji-ep.  1922'0). 

Whatever  the  form,  the  histological  structure  of  the  cancerous  tumours 
of  the  liver  is  almost  invariably  the  same,  that  of  typical  glandiform 
alveolar  carcinoma.  Columnar-celled  cancer  is  occasionally  seen;  epithe- 
.  Hal  (corneous)  cancer  less  frequently ;  and  most  rarely  of  all,  colloid  carci- 
noma. Melanotic  cancer  is  also  rare,  and  is  always  secondary  (ibid., 
prep.  1937,  ct  seg.). 

Cancer  of  the  liver  is,  next  to  the  lymph-glands,  the  most  common  seat 
of  secondaiy  cancer,  as  its  size  and  vascularity  and  its  relation  to  the  portal 
circulation  explain. 

The  most  frequent  seat  of  the  primary  groAvth.  is  the  stomach,  rectum 
or  colon,  next  perhaps  in  the  pancreas,  testes,  and  oesophagus  :  in  women 
the  uterus  and  mamma  would  probably  come  next  after  the  stomach. 

Cases  of  primary  cancer  of  the  liver  are  met  with,  but  they  are  very 
rare,  much  more  rare  than  in  the  pancreas  among  racemose  or  the  testes 
among  tubular  glands.  In  most  of  the  cases  formerly  described  as  primary 
cancer  of  the  liver  the  growth  probably  began  in  the  gall-bladder,  gall- 
ducts,  or  in  the  pancreatic  duct.* 

When  the  disease  is  truly  primary  it  sometimes  assumes  an  unusual 
infiltrating  character.  In  a  case  of  this  kind  under  the  writer's  care  in  1878 
and  1879,  the  liver  was  enlarged  to  the  enormous  size  of  200  ounces.  There 
was  no  other  trace  of  cancer  in  the  body ;  and  other  remarkable  features  of 
the  case  were  its  long  duration,  its  painlessness,  and  the  youth  of  the 
patient,  who  was  a  boy  of  only  twelve  ('  Path.  Trans.,'  vol.  xxxi,  p.  125). 

A  liver  affected  with  this  diffused  form  of  cancer  has  a  peculiar  appear- 
ance on  section.  The  lobular  markings  are  every^vhere  plainly  visible,  but 
they  are  coarser  than  natural.  The  substance  of  the  liver  is  grey  or  white  ; 
all  parts  of  the  cut  surface  yield  a  milky  juice,  and  the  microscope  shows 
that  the  cells  in  the  lobules  have  the  character  of  cancer-cells,  although  they 
are  arranged  in  radiating  columns  occupying  the  meshes  of  the  blood- 
vessels, like  the  secreting  cells  of  the  healthy  organ.  Probably  these 
elements  are  directly  derived  from  the  pre-existing  epithelial  cells,  and  not 
from  connective-tissue  corpuscles. 

*  One  source  of  fallacy  may  be  mentioned,  which  is  that  cancer  of  the  gall-bladder 
growing  into  the  hepatic  tissue  has  sometimes  been  mistaken  for  a  primary  cancer  of  the 
liver.  The  cavity  of  the  gall-blndder  may  in  such  a  case  be  so  small  that,  lying  in  the 
centre  of  the  tumour,  it  is  easily  overlooked. — C.  H.  F. 
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The  largest  livers  observed  are  those  affected  with  cancer.  We  have  had 
two  at  Guy's  Hospital  which  weighed  each  18  lbs.  In  a  case  recorded  in 
vol.  xxiii  of  the  "  Pathological  Transactions,'  a  liver,  which  was  full  of  can- 
cerous tubera,  weighed  19^  lbs. ;  another  case  is  there  referred  to  in  which 
the  weight  was  24  lbs.,  and  the  late  Dr  Arthur  Jones,  of  Northampton,  met 
with  a  case  in  which  the  weight  of  28  lbs.  was  reached. 

Siffiis  and  synrptoms. — Many  cancerous  nodules  may  be  scattered 
through  the  liver  ■\\dthout  enlarging  it  enough  for  its  edge  to  be  felt.  But 
the  tubera  may  reach  such  a  size  as  to  be  felt  through  the  abdominal  walls, 
or  may  be  seen  to  rise  and  fall  with  each  breath.  They  are  generally  finn 
to  the  touch,  sometimes  of  apparently  stony  hardness  ;  but  occasionally  they 
feel  very  soft,  so  that  one  might  imagine  fluctuation  in  them.  Indeed,  their 
centres  ma.y  really  become  hollowed  into  cavities  containing  fluid,  as  in  an 
instance  which  occurred  at  Guy's  Hospital:  a  cancerous  tumour  formed  a 
cyst  that  would  have  held  a  cocoa-nut ;  it  was  so  near  the  surface  of  the 
organ  that  it  might  have  yielded  fluctuation ;  and  it  was  filled  mth  a  clear 
straw-coloured  liquid.  Sometimes  in  emaciated  patients  cancerous  nodules 
can  be  felt  to  have  a  central  umbilicus — a  sign  of  importance,  for  it  is  not 
observed  in  any  other  affection. 

Instead  of  several  distinct  nodules  or  tubera,  cancer  of  the  liver  may  be 
felt  as  a  single  large  rounded  mass,  projecting  from  the  right  or  left  lobe 
downwards  into  the  abdomen.  Sometimes,  again,  a  cancerous  liver  is 
enlai-ged  without  its  shape  being  materially  altered,  even  when  it  has 
reached  an  enormous  size. 

As  above  stated,  canc'erous  tumours  of  the  liver  are  often  exceedingly 
vascular,  and  their  vessels  have  very  thin  walls,  so  that  htemorrhage  into 
the  substance  of  the  nodules  is  far  from  uncommon.  According  to  Frerichs 
the  extravasation  of  blood  may  be  so  copious  as  to  give  rise  to  a  perceptible 
increase  in  the  size  of  the  tumour.  Sometimes,  when  a  vascular  cancerous 
growth  is  situated  just  beneath  the  surface  of  the  liver,  the  serous  membrane 
covering  it  gives  way,  and  blood  escapes  into  the  peritoneal  cavity.  A 
remarkable  instance  of  this  once  occurred  in  our  pathological  theatre, 
when  a  large  clot  covered  the  surface  of  the  organ.  It  would  seem  that 
the  fatal  issue  is  sometimes  due  to  the  ruptm-e  of  the  tumour,  for  patients 
in  whom  this  lias  occurred  have  become  collapsed  some  hours,  or  in  one 
case  three  days,  before  death. 

It  was  shown  by  Frerichs  that  cancerous  growths  in  the  liver  derive 
their  vascular  supply  mainly  from  the  hepatic  artery,  and  that  they  receive 
veiy  little  blood  from  the  portal  vein.  As  they  increase  in  size,  the  trunk 
of  tlie  hepatic  arteiy  enlarges,  while  the  area  of  distribution  of  the  portal 
vein  is  diminished.  Cancer  not  infrequently  penetrates  into  the  interior 
of  one  of  the  portal  branches,  and  may  then  extend  along  its  channel  so 
as  to  obstruct  the  flow  of  blood,  and  cause  ascites. 

Ascites  from  cancer  of  the  liver  is,  however,  most  often  the  result  of 
chronic  peritonitis  Avhich  started  from  the  serous  covering  of  the  organ, 
just  as  pleuritic  effusion  follows  cancer  of  the  mediastinum  or  lung  ;  or  it 
may  be  due  to  one  of  the  secondary  nodules  pressing  on  the  portal  vein. 

Enlargement  of  the  spleen  is  occasionally  seen  during  life  or  found 
after  death,  but  it  is  quite  the  exception,  and  if  present  in  a  case  of  jaun- 
dice and  ascites  would  be  in  favour  of  cirrhosis  rather  than  cancer  of  the 
liver  (Hawthorne:  '  Edin.  Med.  Journ.,'  June,  1901). 

An  almost  constant  symptom  of  cancer  of  tlie  liver  is  pain,  often 
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severe,  and  generally  accompanied  by  tenderness  on  pressure  in  the  right 
Iiypochoudrium.  ° 

Jaundice  is  sometimes  absent,  or  shows  itself  only  when  the  case  is  about 
to  terminate;  but  it  is  usually  marked,  and  early  in  its  appearance.  In 
this  respect  there  is  a  difference  between  cancer  of  the  liver  it«elf  and 
cancer  of  the  structures  in  the  portal  fissure,  which  is  a  still  more  frequent 
cause  of  jaundice. 

There  is  sometimes  slight  jjyrexia,  for  which  no  other  cause  can  be 
found  after  death— 100°  or  lOr  Fahr.,  and  in  one  case  (that  of  the  bov 
mentioned  on  p.  552)  it  reached  104°— 106°.  Pyrexia  of  this  degree  or 
pyrexia  at  all  is  certainly  the  exception.* 

Diagnosis. — Cancer  of  the  liver  is  often  very  easy  to  recognise.  The 
hver  is  enlarged,  painful,  and  irregular  on  its  surface.  There  is  sooner 
or  later  jaundice,  and  frequently  ascites.  The  patient  is  at  or  beyond 
middle  age,  and  usually  shows  signs  of  grave  disease  in  loss  of  flesh, 
anaemia,  and  a  sallow  complexion.  When  such  symptoms  are  present 
we  should  look  for  symptoms  of  gastric  cancer,  examine  the  breasts  and 
uterus  in  a  woman,  and  the  rectum  and  the  testes  in  a  man,  with  a  view  to 
discover  the  primary  seat  of  the  disease. 

Sometimes  there  is  considerable  diflaculty  in  diagnosis,  and  this  is 
almost  always  between  cancer  and  cirrhosis.  We  have  seen  {sujjra,  p.  535) 
that  in  cases  of  cirrhosis  the  liver  is  often  enlarged,  and  can  be  felt  below 
the  ribs ;  its  surface  may  be  uneven,  it  is  often  tender  to  the  touch ;  jaun- 
dice is  frequently  present  (p.  511) ;  and  ascites  may  be  moderate  and  late  in 
making  its  appearance.  Moreover  intemperance  in  liquor  does  not  preserve 
a  man  from  cancer^  and  cirrhosis  may  develop  itself  in  or  even  after  middle 
age.  The  question,  therefore,  is  sometimes  extremely  difficult,  perhaps 
insoluble  ;  and,  as  we  have  seen,  even  after  death  it  can  sometimes  only  be 
decided  by  the  microscope  (p.  552). 

The  prognosis  is  of  course  hopeless  when  the  natm-e  of  the  case  is  clear. 
The  only  chance  for  the  patient  is  in  the  possibility  of  an  error  in  diagnosis. 
Treatment  can  only  be  directed,  and  often  with  considerable  success,  to 
relief  of  distressing  symptoms.  It  is  remarkable  how  long  such  cases  linger, 
and  even  revive  for  a  time,  when  apjmrently  at  the  point  of  death. 

Sarcoma  is  excessively  rare  as  a  disease  of  the  liver.  When  present  it 
is  probably  always  secondary,  and  sometimes  melanotic. 

Cavernous  angeioma  has  been  observed,  usually  as  new  growths  the  size 
of  a  marble.    Wilks  and  Moxon  regard  it  as  non-malignant. 

Cancer  of  the  hilmry  passages. — The  gall-bladder  and  bile-ducts  are 
frequently  the  seat  of  primaiy  carcinoma.  Dr  Musser,  of  Philadelphia, 
published  100  cases  collected  from  various  sources  in  the  121st  volume  of 
the  '  Boston  Medical  and  Surgical  Journal.'  The  disease  is  much  more 
common  in  Avomen  than  in  men  ;  75 — 80  per  cent,  of  the  recorded  cases 
occurred  in  women.  The  patient's  age  is  usually  between  55  and  65,  and 
sometimes  later  still.  The  exact  locality  and  extent  of  the  growth  vary 
widely.    In  many  cases  examined  at  Guy's  Hospital  its  original  seat  was 

*  As  Budd  long:  ago  remarked,  "  when  tumours  grow  rupidly,  some  degree  of  fever  is 
set  up ;"  and  Osier  believes  tliat  "  in  all  rsipidly  growing  large  neoplasms  of  the  liver  there 
is  more  or  less  fever,  usnally  continuous  and  not  reaching  a  high  grade."  Five  cases  pub- 
lished by  Dr  Hawthorne  confirm  the  fact  of  occasional  pyrexia,  and — as  an  exception — 
of  a  temperature  as  high  as  104°  ('  Brit.  Med.  .Tourn.,'  March  16th,  1901"). 
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the  head  of  the  pancreas ;  in  others  the  pylorus,  or  the  first  part  of  the 
duodenum.  In  several  it  seemed  to  have  begun  in  the  walls  of  the  gall- 
bladder, and  passed  downwards  until  it  invaded  the  common  bile-duct; 
while  in  others  primary  cancer  of  the  rectum  or  colon  has  affected  the 
glands  about  the  portal  fissure,  and  thus  obstructed  the  flow  of  bile. 

The  extent  of  the  cancerous  disease,  again,  is  very  variable  :  there  may 
be  only  a  small  nodule,  no  larger  than  a  pea,  involving  the  walls  of  the 
common  duct;  or  a  complete  ring-stricture,  like  that  of  the  oesophagus  or 
rectum :  in  the  latter  case  gall-stones  are  generally  present.  Occasionally 
all  the  parts  in  the  portal  fissure  may  be  involved  in  a  mass  of  cancer, 
which  may  spread  to  the  peritoneum  as  scattered  nodules,  or  lead  to  the 
formation  of  large  and  numerous  secondary  growths  in  the  liver.  In  some 
of  these  cases  also,  gall-stones  have  been  found.  Their  frequency  in  cases 
of  cancer  of  the  gall-bladder  is  stated  by  Musser  at  69,  by  Courvoisier  at 
91,  and  by  Siegert  at  95  per  cent.* 

Malignant  disease  of  the  biliary  passages  is  almost  always  true  carci- 
noma, usually  Avith  colmnnar  cells  in  the  alveoli,  less  often  with  spheroidal, 
or  with  both.  Sometimes  the  growth  looks  hard  and  dry,  and  yields  little 
or  no  juice  on  scraping;  but  in  one  case,  although  the  growth  in  the 
portal  fissure  looked  fibrous  rather  than  cancerous,  the  liver  contained  large 
secondaiy  nodules  the  character  of  which  was  unmistakable.  In  Musser's 
list  thi-ee  cases  of  primary  sarcoma  occur;  and  Dr  RoUeston  has  since 
recorded  a  fourth  from  St  George's  Hospital. 

Sometimes  the  new  growth  forms  a  papilloma  on  the  surface  of  the 
mucous  membrane,  and  thus  occludes  the  cystic  duct ;  sometimes  it  infil- 
trates the  body  of  the  gall-bladder,  and  converts  it  into  a  tough,  thick- 
walled,  contracted  cavity ;  sometimes  it  invades  the  opening  of  the  common 
duct,  and  spreads  to  that  of  the  pancreas.  Colloid  metamorphosis  is  only 
occasionally  fouud,  and  still  more  rarely'hsemorrhage.  The,cancer  spreads 
most  often  to  the  liver,  but  sometimes  to  the  colon,  where  it  may  form 
a  fistulous  opening. 

Obstructive  jaundice  is  a  constant  result  of  this  form  of  malignant  dis- 
ease, and  forms  one  of  its  most  striking  and  early  symptoms. 

When  there  is  a  mass  of  cancer  about  the  portal  fissure,  or  in  the  lesser 
•omentum,  the  portal  vein  is  almost  always  pressed  upon,  and  ascites  follows. 
Thus  the  association  of  ascites  with  jaundice  is  strongly  suggestive  of 
malignant  growth  in  the  portal  fissure  of  the  liver ;  indeed,  with  the  excep- 
tions of  secondaiy  cancer  in  the  liver  and  of  cirrhosis,  this  is  almost  the 
only  disease  in  which  these  two  symptoms  are  found  together. 

Clinically  we  may  recognise  three  forms  of  hepatic  cancer  :  the  nimierous 
nodules  secondaiy  to  some  other  growth,  the  rare  primary  infiltrated  form, 
and  that  just  described,  which  begins  with  jaundice,  and  is  commonly, 
though  not  always,  followed  by  ascites  and  enlargement  of  the  liver. 

The  diagnosis  is  sometimes  difficult  between  cancer  of  the  gall-duct  and 
enlargement  of  the  liver  from  distension  by  an  impacted  calculus.  Often, 
however,  the  difficulty  is  to  decide  between  cholelithiasis  with,  and  the 
same  condition  without  cancer. 

The  only  point  ascertained  in  the  jetiology  of  cancer  of  the  gall-bladder 
is  its  very  frequent  association  with  gall-stones.  The  association  seems 
too  constant  to  be  a  mere  coincidence  of  age  and  sex.    It  therefore  seems 


*  The  two  latter  figures  are  quoted  from  Dr  lloUeston's  pai)er  ('Clin.  Journ.,' 
April  7tii,  1897).    No  doubt  the  lists  overlap. 
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probable  that  the  presence  of  calculi  helps  to  excite  cancerous  growths  as. 
does  irritation  of  the  lip  or  tongue  or  mamma.    But  when  the  growtli 
presses  on  the  bile-duct,  it  may  perhaps  favour  calculus  by  causing  stagna- 
tion in  the  gall-bladder. 

There  is  no  treatment  known  for  this  local  form  of  cancer  except  sur- 
gical interference,  and  this  has  occasionally  proved  successful  ('  Med  -Chir 
Trans.,'  1896,  vol.  Ixxix,  p.  159). 

The  remaining  structural  diseases  of  the  liver  are  degenerative  or  adven- 
titious. Like  cancer,  they  do  not  as  a  rule  interfere  with  the  physiological 
action  of  the  liver,  except  by  accidental  mechanical  pressure  on  its  duct,  and 
are  for  the  most  part  of  pathological  rather  than  clinical  interest;  or  if 
clinically  important,  it  is  because  a  recognition  of  their  nature  may  lead  to 
the  diagnosis  of  a  primary  or  concomitant  lesion  elsewhere.  In  all  of  them 
the  liver  becomes  much  larger  than  natural;  and  this  increase  in  size  i& 
often  the  only  indication  of  disease.    They  are  all  unattended  with  pain. 

Simple  Hypertrophy. — Dr  Fagge  once  made  a  postmortem  examination 
of  a  case  in  which  death  occurred  three  weeks  after  an  accident.  The  liver 
was  found  to  project  four  inches  below  the  ribs,  and  it  weighed  130  oimces — 
fully  double  its  normal  weight.  No  morbid  change  could  be  discovered  in 
the  hepatic  tissue,  so  that  the  case  was  set  down  as  one  of  simple  hyper- 
trophy of  the  organ.  This  affection  is  recognised  by  other  writers,  but  at 
present  nothing  definite  is  loiown  of  its  origin. 

In  diabetes  the  liver  is  usually  found  larger  than  natural,  sometimes- 
considerably  so,  but  it  never  approaches  the  bulk  just  described. 

Enlargement  of  the  liver  without  true  hypertrophy  occurs  from  chi'onic 
passive  congestion  in  cai-diac  disease  (c/.  p.  240),  and  from  distension  of  the 
bile-passages  by  long-continued  obstruction  of  the  common  duct  (p.  513). 

Dislocation  of  the  liver. — Mistakes  are  often  made  from  assuming  that 
if  the  liver  is  ascertained  by  palliation  and  percussion  to  reach  below  the 
ribs,  we  have  conclusive  evidence  of  its  being  larger  than  natm-al.  It  may, 
however,  only  be  displaced  do^vnwards  by  large  effusions  into  the  right 
pleura  or  the  iDericardium,  or  by  a  subdiaphragmatic  abscess  (p.  483) ;  or 
it  may  be  pushed  down  by  tight  stays  in  women  or  a  tight  belt  in  men. 
Again,  as  it  may  tilt  backwards  and  so  seem  smaller  than  it  is,  so  it  may 
fall  forwards  and  downwards,  so  that  most  of  the  upper  surface  comes  iuv 
contact  with  the  abdominal  walls,  and  thus  seem  much  larger  than  it  is. 

Enteroptosis. — Not  only  the  liver,  but  the  spleen  and  other  organs,  par- 
ticularly the  right  kidney  and  the  stomach,  are  sometimes  foimd  displaced 
downwards,  from  their  weight  not  being  supported,  as  it  normally  is,  by  the 
muscular  parietes  of  the  abdomen.  This  condition,  as  a  result  of  repeated 
pregnancy,  has  been  long  recognised,  but  of  late  several  extreme  cases  have 
been  recorded — not  all  due  to  pregnancy — by  M.  Gl^nard,  of  Lyons,  and 
otber  observers,  and  it  has  received  the  name  of  Enteroptosis  or  "  G-lenard's 
disease."*  Sometimes  it  begins  by  a  loaded  colon  falling  fonvards,  and" 
dragging  the  stomach  and  liver  with  it ;  sometimes  it  starts  with  a  dilated! 

*  '  Societe  med.  des  Hopitaux,'  Msiy  16me,  1886.  Among  Grerman  writers  may  be  cited 
Dr  Haker,  of  Zurich  (' Corresp.-Blatt  f.  Schweiz.  Aerzte,'  Juni,  1895);  aud,  among 
English,  Mr  Treves,  in 'Allbutt's  System,' vol.  iii,  p.  587. 
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Stomach .;  but  probably  the  most  frequent  cause  is  weakenix.g  of  the^ 
minal  muscles  by  distension,  or  by  injury,  or  troan  ^^^f  ..^^  J^^;^  ^'^i^r;^^ 
"neurasthenia."    It  is  much  commoner  m  women  (apart  trom  childbutn> 

than  in  men. 

Leuch^mic  Enlaeoemext.— In  leuchsemia  and  splenic  anaemia  the  liver 
often  becomes  considerably  enlarged,  owing  to  the  overgrowth  of  the  lym- 
pliatic  tissue  which  forms  the  portal  canals:  and  the  spleen  is  enlarged  at 
the  same  time.    This  affection  will  be  noticed  in  a  future  chapter. 

The  Fatty  Liver.— Another  and  more  frequent  cause  of  the  liver 
becoming  enlarged,  without  pain  or  other  marked  symptoms,  is  loading 
of  its  cells  with  fat.  In  one  of  our  cases  of  this  kind  the  organ  weighed 
Tibs  and  in  another  it  weighed  over  11  lbs.,  or  about  tliree  times^  its 
normkl  weight.    The  '  Pathological  Transactions '  contain  a  case  m  which 

it  weighed  twelve  pounds.  •  • 

4  cirrhosed  liver  often  contains  much  fat,  particularly  when  it  is  in- 
creased in  size;  but  in  primary  fatty  degeneration  the  liver  remains 
perfectlv  smooth.  Its  edge  is  somewhat  thick  and  rounded,  and  on  section 
it  is  angemic,  and  of  a  more  or  less  yellow  colour  .;  but,  as  Rindfleisch 
remarked,  one  must  not  suppose  that  it  has  the  same  appearance  during 
life  for  it  can  be  injected  with  ease.  It  is  soft,  and  readily  tears  beneath 
the'  pressure  of  the  finger.  Its  specific  gravity  is  diminished,  sometimes 
so  much  that  it  floats  in  water.  When  it  is  cut  into,  it  greases  the  knife, 
and  fragments  held  in  the  flame  of  a  spirit  lamp  will  sputter,  and  then 

burn  brightly.  . 

The  microscope  shows  that  the  accumulation  of  fat  takes  place  withm 
•the  hepatic  cells,  especially  in  those  which  lie  towards  the  periphery  of 
the  lobules.  These  often  contain  drops  of  oil  so  large  as  to  obscure  then- 
walls  and  an  inexperienced  observer  might  suppose  that  the  cells  had  under- 
<rone 'destruction.  This,  however,  is  not  the  case.  The  oil  can  be  extracted 
by  ether,  and  the  shranken  nucleated  cells  remain  in  their  natural  relation. 
In  fact,  the  fatty  liver  of  pathologists  is  only  the  fat-stored  liver  of  the 
physiological  absorption  which  follows  every  full  meal ;  but  what  in  health 
is  intermittent  becomes  in  disease  constant  and  excessive.  Possibly  the 
Strassburg  goose  would  lose  her  foie  gras  if  allowed  to  go  free. 

As  might  be  expected,  a  fatty  liver  can  often  be  easily  detected  at  the 
bedside.  It  may  be  found  as  low  as  the  umbilicus,  or  even,  low^er,  and  the 
smooth  even  surface  and  the  soft  doughy  feel  of  the  edge  distinguish  this, 
from  other  enlargements  of  the  organ.  The  deficiency  of  resistance  may  be 
so  great  that  the  liver  slips  away  beneath  the  hand ;  one  may  then  have 
great  difficulty  in  feeling  it,  even  though  the  parietes  are  perfectly  soft  and 
yielding,  and  percussion  indicates  that  the  organ  is  much  increased  in  size. 
This  very  difficulty,  however,  points  to  fatty  disease  of  the  liver  as  the  cause 
of  the  enlargement. 

JStiology. — The  conditions  under  which  the  liver  is  apt  to  become  loaded 
with  fat  are  numerous,  but  they  may  be  divided  into  two  main  classes, 
strikingly  opposed  to  one  another.  In  one  of  these  an  excess  of  fat  is 
present  in  the  body  generally  ;  in  the  other  there  is  emaciation,  often  in  an 
extreme  degree. 

The  first  kind  of  fatty  liver  occurs,  along  with  general  obesity,  in 
persons  who  lead  sedentary  lives,  who  eat  large  quantities  of  farinaceous 
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and  saccharine  food,  and  who  indulge  freely  in  stimulants.  This  is  evidently 
analogous  o  the  affection  that  is  artificially  produced  in  geese  by  the  p^! 
veyors  of  the  pate  de  fo.e  gras.  The  birds  are  kept  in  a'^dark  pLe,  wiTh 
but  little  space  to  move  m,  and  are  crammed  with  a  farinaceous  paste  The 
consumption  of  fat  within  the  body  is  thus  reduced  to  a  minimum,'  while 
Its  formation  IS  increased.  It  first  accumulates  in  the  blood,  and  s  then 
deposited  m  the  hepatic  cells. 

The  other  kind  of  fatty  liver  cannot  be  so  easily  explained.  Cases  of 
pulmonary  phthisis  are  those  in  which  it  most  frequently  occurs.  This  was 
first  noticed  by  Louis,  who  found  it  in  one  out  of  every  three  bodies  of 
those  who  had  died  of  consumption.  At  first  sight  one  might  be  inclined  to 
attribute  this  to  deficient  oxidation  of  fat  from  interference  with  the  action 
oi  the  lungs.  But  if  this  supposition  were  correct,  the  liver  ought  to 
become  fatty  in  cases  of  asthma  and  of  emphysema  likewise;  whereas,  in 
fact,  the  other  diseases  in  which  it  becomes  so  only  resemble  phthisis  in 
being  attended  with  wasting— as  cancer,  ulcer  of  the  stomach,  and  chronic 
dysenteiy.  In  the  course  of  progressive  emaciation,  the  blood  becomes  in 
some  way  overloaded  with  fat,  which  is  stored  up  in  the  liver ;  and  we  may 
connect  the  fatty  infiltration  of  the  liver  with  the  facts  that  the  patient  has 
generally  been  bedridden  for  a  long  time  before  death,  and  has  been  well 
fed,  often  Avith  cod-liver  oH.  According  to  Larrey,  it  is  possible  by  keeping 
geese  shut  up  in  close,  hot  cages,  without  food,  to  induce  a  fatty  enlargement 
of  the  liver  w%ile  the  rest  of  the  birds'  bodies  become  wasted. 

It  is  remarkable  that  the  fatty  liver  of  phthisis  is  more  frequent  in 
women  than  in  men. 

Symytoms. — A  fatty  liver  produces  neither  pain  nor  jaundice.  Addison 
believed  that  a  symptom,  suggestive  if  not  pathognomonic  of  the  affection, 
Avas  a  peculiar  state  of  the  skin,  which  he  described  as  looking  semi-trans- 
parent and  pale,  somewhat  like  polished  ivory,  and  as  feeling  smooth,  so  as 
to  resemble  the  softest  satin  ('  Addison's  Works,'  New  Syd.  Soc,  p.  102). 
This  is  observed  in  the  form  of  fatty  liver  which  accompanies  emaciation. 
On  the  other  hand,  Avhen  the  patient  is  the  subject  of  obesity,  the  skin 
acquires  a  shining,  greasy  appearance,  apparently  due  to  an  excessive  secre- 
tion of  fat  by  the  sebaceous  glands. 

Hebra  noticed  that  habitual  spirit-drinkers  have  usually  a  soft,  smooth, 
and  clear  skin  Avith  free  and  active  sebaceous  secretion.  It  may  be  that  this 
condition  is  only  found  Avhen  the  liver  also  is  fatty,  or  both  may  be  the 
results  of  indulgence  in  alcohol. 

Significance. — In  a  case  of  phthisis  or  other  Avasting  disease,  the  detec- 
tion of  a  fatty  liver  does  not  affect  the  treatment.  Nor  does  it  seriously 
influence  the  prognosis,  since  such  cases  are  generally  fatal.  If  the  same 
affection  should  be  detected  as  a  part  of  general  obesity,  it  is  this,  and  not 
merely  the  state  of  the  liver,  Avhich  calls  for  interference. 

Obesity  in  general. — This  opportunity  is  the  best  that  offers  for  the  sub- 
ject of  obesity.  It  is  notorious  that  very  fat  persons  bear  even  slight  acci- 
dents ill,  and  succumb  to  operations  and  diseases  unattended  Avith  danger 
in  others.  After  death  their  tissues  are  found  to  be  soft  and  flaccid,  and  to 
break  doAvn  under  pressure  much  more  readily  than  usual ;  and  decomposi- 
tion often  advances  Avith  undue  rapidity.  The  omentum,  the  mesentery,  and 
the  subperitoneal  tissue  generally,  are  loaded  Avith  fat.  The  large  size  of 
t  he  abdomen  in  fact  presses  up  the  diaphragm  during  life,  and  hampers  the 
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play  of  the  lungs.  The  heart  also  is  commonly  covered  with  fat,  and  its 
substance  is  soft  and  lacera,ble,  so  that  it  readily  tears,  and  has  been  com- 
pared to  wet  brown,  paper. 

Some  races  tend  to  obesity,  as  the  Jewish;  others  to  the  contrary,  as 
the  American.  Yet  the  writer  has  seen  more  very  fat  boys  and  girls  be- 
tween eight  and  fom-teen  in  the  United  States  than  elsewhere. 

A  certain  amount  of  obesity  is  natural  in  the  infant  and  child  up  to 
seven  or  eight  years  old,  to  the  girl  after  the  menstrual  function  is  estab- 
lished, to  the  breeding  woman,  and  to  the  later  period  of  adult  life.  It 
belongs  also  to  all  castrated  animals,  including  man.  On  the  other  hand  the 
(jrowing  boy  and  youth  up  to  twenty-five  is  normally  and  healthily  thin,  so 
fs  the  girl  between  childhood  and  womanhood  ;  and  many  of  both  sexes  who 
become  spare  and  lean  will  continue  in  perfect  health  after  fifty-five  or  sixty. 
The  two  types  of  later  life  are  shown  vnth.  the  exaggeration  of  rhetoric  in. 
the  portly  justice  and  the  lean  pantaloon  described  by  Jacques. 

The  most  important  part  of  the  treatment  of  obesity  consists  in.  the 
regulation  of  the  diet.  Tliirty  years  ago  popular  attention  was  drawn 
to'^this  subject  by  a  pamphlet  published  by  Mr  Banting,  the  uphol- 
sterer, who,  in  less  than  a  year,  had  reduced  his  weight  from  202  to  156 
pounds.  He  Avas  a.t  that  time  sixty-six  years  of  age,  and  his  height  was  five 
feet  five  inches.  Before  he  began  to  diet  himself  he  had  great  difficulty  in 
stooping,  was  compelled  to  go  downstairs  slowly  backwards,  and  used  to 
puff  and  blow  with  every  exertion,  beside  being  liable  to  fainting.  The 
articles  which  he  avoided  were  bread  and  potatoes,  butter,  milk,  sugar,  and 
beer.  He  took  a  liberal  supply  of  animal  food,  and  when  he  had  lost  his 
excess  of  fat  he  felt  better  than  he  had  done  for  twenty  years,  and  the 
fainting  fits  altogether  ceased.  Dr  Harvey,  under  whose  advice  the  suc- 
cessful treatment  was  adopted,  published  the  medical  aspect  of  the  case 
in  1872. 

Such  a  change  of  diet  should  not  be  made  without  supervision  by  a 
physician,  for  it  may  doubtless  be  attended  with  risks  of  its  own.  But 
the  dangers  which  obesity  brings  with  it  far  outweigh  them. 

Habits  of  early  rising  and  of  active  exercise  are  useful  in  preventing  the 
deposition  of  fat,  but  active  exercise  is  beyond  the  power  of  those  who  are 
already  corpulent.  Even  hard  riding  does  not  always  prevent  increasing 
obesity.  Liquor  potassse  and  other  alkaline  remedies  have  been  recom- 
mended in  the  treatment  of  this  condition,  but  they  often  prove  altogether 
useless.  The  tendency  is  sometimes  hereditary  and  insuperable,  but  walking, 
moderately  restricted  diet,  and  avoidance  of  beer,  with  occasional  purga- 
tion and  more  frequent  sweating,  will  in  most  cases  succeed  in  diminishing 
the  patient's  bulk  and  relieving  his  discomfort.  It  appears  to  be  more 
important  to  avoid  carbo-hydrates  and  sugar  than  fatty  food  itself.  In 
severe  cases  Dr  Weir  Mitchell's  treatment  by  an  exclusive  diet  of  milk 
and  eggs  may  be  resorted  to  (see  Sir  D.  Duckworth's  article  on  "  Obesity  " 
in  '  Allbutt's  System,'  vol.  iv,  p.  607). 

The  Malarial  Liver. — Under  the  influence  of  repeated  attacks  of  ague, 
the  liver  as  well  as  the  spleen  may  become  enlarged  so  as  to  become  palpable 
below  the  ribs.  In  such  cases  there  is  frequently  some  degree  of  jaundice 
present,  and  constantly  the  yellowish  earthy  pallor  so  characteristic  of 
paludal  cachexia  (cf.  vol.  i,  p.  392).  The  condition  is  apparently  one  of 
frequently  recurring  congestion  leading  to  permanent  enlargement.    It  may 
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result  from  remittent  fevers  or  (it  is  said)  from  residence  in  a  malarious 
district,  even  when  no  iebrile  symptoms  have  followed.  There  is  increase 
of  conziective  tissue  constituting,  according  to  some  authors,  a  special  form 
the'lolndes'  '  ''^''''"^  Y'^^^dice,  deep  brown  pigmentation  of 

The  Lardaceol-s  Liver.— Prolonged  suppuration,  and  occasionallv 
syphilis  M-ithout  suppuration,  leads  to  the  conversion  of  the  liver  spleen 
kidneys,  and  many  other  viscera,  into  a  peculiar  translucent  material,  which 
is  known  by  the  epithets  lardaceous,  waxy,  albuminous,  or  amyloid  Its 
chemistry  and  pathology  will  be  described  in  the  chapter  on  Bright's 
disease. 

A  lardaceous  liver  often  reaches  a  gi-eat  size.  In  one  case  at  Guy's 
Hospital  it  weighed  over  eight  pounds,  and  in  another  fourteen.  Its  den- 
sity IS  much  increased ;  Wilks  mentions  an  instance  in  which  the  specific 
gravity  was  1084.  Its  cut  surface  looks  dry  and  bloodless,  smooth,  shin- 
ing, and  translucent  :  and  it  can  be  cut  into  thin  sections  without  preli- 
minary hardening.  Iodine  gives  its  characteristic  reaction,  as  does  also 
methyl  violet. 

The  microscope  shows  that  the  capillaries  are  converted  into  lardaceous 
material.  The  earliest  affected  are  those  which  lie  in  the  zone  of  each 
lobule,  intermediate  between  its  centre  and  circumference.  This  position 
corresponds  with  the  distribution  of  the  hepatic  artery ;  and  here,  in  the 
muscular  coat,  the  degeneration  begins ;  but  it  gradually  extends  'inwards 
to  the  centre  of  the  lobule,  and  finally  outwards"  to  its  i>eriphery. 

Duckworth  has  recorded  cases  in  which  the  lardaceous  liver  became 
reduced  in  size.  In  one  case,  after  reaching  nearly  to  the  pubes,  it  became 
in  fifteen  months  about  half  the  size  it  was,  and  at  the  autopsy  weighed 
only  117  ounces  ('  St.  Barth.  Hosp.  Rep.,'  vol.  x,  p.  57,  1874). 

As  with  fatty  and  leuch^mic  enlargement,  there  is  neither  pain  nor 
ascites  nor  icterus.    The  disease  is  recognised  by  its  physical  signs  alone. 

The  liver  often  reaches  down  to  the  level  of  the  miibilicus.  During  life- 
the  edge  can  generally  be  felt  very  distinctly,  more  readily  than  that  of  a 
fatty  liver,  for  it  is  firm  and  resisting.  The  surface  of  the  organ  is  per- 
fectly smooth,  unless  gummata  be  also  present  ;  but  such  a  combination 
is  sufficiently  common  to  be  borne  in  mind. 

In  practice,  diagnosis  of  a  lardaceous  liver  depends  on  our  knowledge 
of  its  astiology.  We  expect  to  find  it  in  cases  of  disease  of  the  bones  or 
of  the  chest,  accompanied  with  long-continued  suppuration,  and  particularly 
in  syphilitic  cases  ;  and  we  are  confirmed  in  our  conclusion  if  we  find 
evidence  of  the  same  affection  of  the  spleen,  the  kidneys,  or  the  intestines. 

Tubercle  of  the  Liver. — It  is  not  uncommon  in  cases  of  adult  tuber- 
culosis, and  very  common  in  children,  to  find  the  liver  full  of  miliary 
tubercles,  usually  yellow  and  more  numerous  on  the  surface  than  elsewhere  ; 
with  similar  tubercles  of  the  spleen  and  kidneys.  They  probably  appear 
not  long  before  death,  and  have  little  or  no  clinical  significance,  although 
cases  of  jaundice  from  this  cause  have  been  recorded  (p.  510). 

Tuberculous  cirrhosis  has  been  described  (p.  537),  and  some  patholo- 
gists would  perhaps  have  reckoned  under  this  head  a  case  recorded  by  the 
writer  in  a  boy  of  thirteen  ('  Path.  Trans.,'  1882).  Miliary  tubercles  are 
not  infrequently  found  in  a  cirrhotic  liver,  as  well  as  elsewhere — but  per- 
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haps  not.  more  frequently  than  to  sho^v  that  neither  drink  nor  local  cir- 
rhosis protects  from  tuberculosis. 

A  lara-e  caseous  tubercular  mass  softening  into  a  pseudo-abscess  oi 
vomica,  like  the  cavities  of  pulmonaiy  phthisis  or  the  tubercular  growths  ot 
the  brain  or  the  kidney,  is  one  of  the  rarest  pathological  curiosities.  iHe 
hepatic  vomica  referred  to  by  Celsus  (ii,  80)  were  no  doubt  abscesses ; 
and  the  small  number  of  such  hepatic  vomicae  which  have  been  recorded 
probably  include  cases  of  Actinomycosis  (cf.  vol.  i,  p.  431).  ihe  writei, 
however,  once  met  with  a  specimen  of  genuine  caseous  tuberculous  vomica 
in  the  liver,  as  large  as  a  marble,  in  a  case  of  ordmaiy  phthisis. 

HYD4.TIDS  OF  THE  LivER.— In  all  the  forms  of  painless  enlargement  of  the 
liver  hitherto  mentioned,  the  organ  is  uniformly  increased  m  size.  In 
this  respect  they  differ  from  a  hydatid  tumour,  which  is  a  rounded  elastic 
swelUno-  of  only  part  of  the  liver.  It  may  reach  a  considerable  size  before 
it  is  d°etected,  and  it  often  causes  not  the  slightest  discomfort  to  the 

patient.  .  .  .  , 

The  natural  history  and  development  of  the  echmococcus  which  pro- 
duces hydatid  tumours  of  the  liver  have  been  fully  treated  m  a  former 

chapter  (p.  457  seqq.).  i        i  t,  i 

Armtomij.—k  hydatid  cyst  of  the  liver  forms  a  more  or  less  globular 
mass,  varying  in  size  from  that  of  a  walnut  to  that  of  a  cocoanut,  or  even 
lar<^er ;  the  largest  on  record  is  said  to  be  one  weighing  thirty  pounds,  which 
was°  observed  by  Luschka.  If  it  is  subjected  to  no  pressure  in  its  growth, 
its  form  is  spherical ;  but  if  it  meets  with  more  resistance  on  one  side  than 
on  another,  it  may  be  flattened  or  egg-shaped. 

In  some  cases  it  would  seem  that  the  six-hooked  embryo  originally  lay 
just  beneath  the  serous  covering  of  the  liver;  and  the  hydatid  may  then 
form  a  globular  mass  depending  from  its  surface.  In  other  cases  a,  great 
part  of  the  sphere  formed  by  the  hydatid  may  lie  within  the  hepal^ic  sub- 
stance;  and  its  presence  may  be  only  indicated  by  a  rounded  projection. 
Dr  Fagge  recorded  a  case  in  which  a  hydatid  reached  both  surfaces  of  the 
liver  at  once ;  and  the  original  anterior  edge  of  the  Hver  was  distinctly 
made  out  as  a  narrow  ridge,  passing  obHquely  downwards  and  to  the  right 
across  the  rounded  tumour,  which  occupied  the  epigastric  and  hyi^ochon- 
driac  regions.  Lastly,  a  hydatid  may  be  embedded  entirely  in  the  back 
part  of  the  liver,  or  reach  only  that  portion  of  its  siirface  which  is  in 
contact  with  the  diaphragm,  and  covered  by  the  ribs. 

Signs. — ^The  tumour  may  be  quite  soft,  and  fluctuation  may  readily  be 
detected,  a  wave  being  transmitted  from  one  part  of  it  to  another ;  or  it 
may  be  firm  and  tense,  sometimes  of  stony  hardness.  In  a  certain  propor- 
tion of  cases  a  peculiar  sensation  may  be  elicited  by  percussion,  which 
Briangon  first  described,  and  termed  the  fremissement  hydatique. 

The  way  to  detect  it  is  to  place  three  fingers  of  the  left  hand  upon 
the  tumour,  and  then  to  tap  the  middle  finger  abruptly  with  the  right 
forefinger.  The  other  fingers  of  the  left  hand  may  then  perceive  a  peculiar 
quivering  sensation.  This  is  not  caused  by  the  vibration  of  the  daughter- 
cysts  contained  in  the  hydatid,  for  it  may  occur  with  cysts  in  which  there 
is  nothing  but  fluid ;  and  it  is  far  from  decisive  of  the  cyst  being  due  to 
an  echinococcus. 

Diagnosis. — As  a  rule,  the  detection  of  a  hydatid  tumour,  lying  below 
the  ribs,  is  not  difficult.    If  the  cyst  should  project  far  from  the  lower 
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edge  of  the  liver  it  may  be  mistaken  for  a  distended  gall-hl adder,  or  even 
for  hydronephrosis.  Distension  of  the  gall-bladder,  without  jaundice— the 
common  bile-duct  being  patent— is,  however,  exceedingly  rare;  and  in 
hydronejjhrosis  the  tumour  fills  the  lumbar  region  more  than  would  a 
hydatid ;  moreover,  the  colon  is  generally  to  be  detected  in  front  of  it  by 
percussion,  whereas  the  downward  growth  of  an  hepatic  cyst  would  push  the 
gut  backwards. 

When  the  cyst  is  deeply  embedded  in  the  substance  of  the  liver,  so 
that  it  is  but  little  raised  above  the  surface  of  the  organ,  and  yet  causes 
it  to  project  a  long  way  down  into  the  abdomen,  there  is  often  great  diffi- 
culty in  determining  the  nature  of  the  case.  Dr  Fagge  met  with  several 
instances  when  what  was  supposed  to  be  a  hydatid  tumour  proved  to  be 
due  to  lardaceous  disease  of  the  liver,  and  the  circumscribed  tumour  to  its 
being  intersected  by  fibrous  bands,  in  connection  with  syphilitic  gummata. 
One  diagnostic  character  of  syphiloma  of  the  liver  is  immobility  of  the  organ 
during  inspiration,  due  to  the  adhesions  of  its  surface,  which  are  generally 
present.  More  or  less  pain  and  tenderness  on  pressure  are  also  common 
symptoms  in  such  cases.* 

In  other  cases  there  may  be  a  difficulty  in  determining  whether  a  tumom- 
of  the  liver  is  a  hydatid  or  a  cancerous  growth.  The  distinction  must  be 
based  partly  on  the  physical  character  of  the  tumour,  partly  on  the  presence 
or  absence  of  general  symptoms,  particularly  pain.  It  must,  however,  be 
admitted  that  pain  is  not  invariably  absent  in  hydatid  disease.  Frerichs 
gives  a  case  in  which  an  hepatic  cyst  was  the  seat  of  violent  pains  after 
every  manipulation,  and  they  ceased  almost  immediately  after  tapping. 
Moreover,  the  capsule  of  a  hydatid  may  inflame  and  suppurate,  and  thus 
cause  severe  pain.  The  health  of  patients  harbouring  this  parasite  often 
appears  to  be  perfect ;  but  they  may  suffer  much  inconvenience  from  its 
pressure  on  neighbouring  organs. 

Sometimes,  as  has  already  been  stated,  an  echinococcus  growing  in  the 
liver,  instead  of  forming  a  tumour  that  can.  be  felt  in  the  abdomen,  may 
project  from  the  phrenic  surface  of  the  organ,  under  cover  of  the  ribs.  If  it 
should  attain  a  considerable  size  it  may  then  cause  the  lower  pai-t  of  the 
chest  to  bulge,  and  the  edges  of  the  costal  cartilages  to  form  a  much  more 
open  curve  than  on  the  opposite  side  of  the  body.  The  intercostal  spaces 
over  the  swelling  may  feel  more  resistent  than  usual,  and  may  even  project 
heyond  the  level  of  the  ribs.  At  the  same  time  the  lower  part  of  the 
chest  yields  a  dull  note  on  percussion,  so  that  the  case  is  very  likely  to 
be  mistaken  for  one  of  chronic  pleural  effusion.  Such  an  error  may,  how- 
ever, be  always  avoided  by  careful  observation  of  the  limits  within  whidi 
the  dulness  on  jDercussion  and  the  enlargement  of  the  intercostal  spaces  can 
alone  be  detected.  In  cases  of  hydatid  tumour  below  the  diaphragm,  the 
area  of  dulness  is  bounded  above  by  a  curved  line,  which  descends  as  it 
approaches  the  spine  posteriorly.  In  cases  of  pleuritic  effusion  the  dulness 
reaches  to  quite  as  high  a  level  in  the  dorsal  region,  close  to  the  spine,  as  in 
the  neighbourhood  of  the  right  nipple. 

I  once  saw  a  case  with  Mr.  Durham,  which  well  illustrates  this  distinction.  The 
patient,  a  young  lady,  had  been  sent  to  him  by  a  physician,  who  considered  her  to  be  suffer- 

*  It  once  happened  to  me  to  direct  the  performance  of  exploratory  operations  in  two 
cases  on  the  same  day.  and  in  each  of  them  the  tumour  proved  to  be  solid ;  it  was  pro- 
bably in  both  cases  a  syphilitic  and  lardaceous  liver.  Tliese  patients  did  well ;  but  a  third 
died  from  chloroform  wliile  undergoing  an  openition  for  a  supposed  hydatid  of  the  liver, 
and  in  this  case  also  the  tumour  was  found  to  be  of  the  same  niiturc. — C.  H.  F. 
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ing  from  a  chronic  pleuritic  effusion,  the  result  of  an  attack  of  pleurisy  two  or  three 
months  before.  The  right  lower  ribs,  in  the  lateral  region  of  the  chest,  were  bulging, 
the  intercostal  spaces  were  tense,  and  they  seemed  to  yield  a  sensation  of  fluctuation. 
There  was  increased  dnlness  on  percussion  over  the  same  part;  but  in  the  back  the  physi- 
cal signs  were  in  all  respects  normal.  In  spite  of  the  history  we  agreed  that  the  case  was 
one  of  echinococcus  in  the  liver;  and  the  aspirator  proved  it  to  be  so. — C.  H,  P. 

Whatever  doubt  there  may  be  as  to  the  natm-e  of  a  cystic  tumour  of  the 
liver,  it  is  quicldy  set  at  rest  by  finding  hooldets  xmder  the  microscope, 
or  by  the  chemical  examination  of  the  liquid  removed  by  paracentesis 
(of.  mpra,  p.  459). 

Suppurating  hydatid. — Inflammation  within  an  echinococcus  cyst  is 
not  an  imcommon  occurrence,  and  one  which  is  very  important,  since  it 
modifies  greatly  both,  the  physical  signs  of  the  affection  and  its  symptoms. 
If  the  tumour  can  be  seen  or  felt  in  the  abdomen,  it  becomes  painful  and 
tender  and  hot,  and  there  may  after  a  while  be  redness  of  the  skin,  with 
attacks  of  shivering,  and  symptoms  of  hectic.  In  some  cases,  however, 
suppm'ation  may  apparently  take  place  without  marked  symptoms. 

When  a  dead  hydatid  is  found  in  the  liver  at  an  autopsy,  it  generally 
contains  a  putty-like  substance,  made  up  in  large  part  of  calcareous  salts, 
and  mixed  with  the  gelatinous  relics  of  hydatid  membranes,  which  often 
glisten  with  cholesterine  crystals.  The  putty-like  substance  is  very  like 
that  which  occurs  in  a  dried-up  abscess,  and  in  all  probability  is  transformed 
pus  within  the  capsule  of  the  hydatid — the  cause  of  the  death  of  the 
parasite  or  its  consequence.  However  changed  the  other  parts  of  the 
jjarasitic  growth  may  be,  the  microscope  will  always  find  the  booklets 
unaltered. 

Rupture  of  the  cyst. — A  living  echinococcus  may  bui'st  its  capsule  and 
pour  out  its  contents,  or  a  suppurating  hydatid  may  ulcerate  and  open  in 
various  directions.  In  the  former  case  suppuration  of  the  cavity  follows, 
and  thus,  unless  the  death  of  the  patient  has  immediately  followed,  one 
cannot  determine  whether  the  parasite  was  alive  or  not  at  the  time  when 
the  cyst  gave  way. 

A  suppurating  hydatid  cyst  sometimes,  but  veiy  rarely,  makes  its  way 
through  the  abdominal  parietes.  It  is  said  that  this  may  happen  even 
when  the  parasite  is  still  alive,  and  cause  a  discharge  of  clear  water. 

Another  direction  in  which  rupture  may  take  place  is  into  the  peri- 
toneum,  and  this  is  often  the  result  of  some  injury  to  the  abdomen,  such,  as 
the  patient's  falling  downstairs.  Fatal  peritonitis  generally  follows  quickly 
upon  an  accident  of  this  kind ;  but  unless  it  is  previously  known  that  the 
patient  had  a  hydatid  tumour,  it  is  of  course  impossible  to  say  why  the 
injury  caused  such  severe  symptoms.  One  or  two  cases,  however,  have 
been  recorded  in  which  i-upture  of  a  hydatid  cyst  into  the  peritoneal  cavity 
seems  to  have  taken  place  without  the  patient  having  been  much  the  worse 
for  it,  although  there  was  for  some  time  afterwards  fluctuation  in  the  lower 
part  of  the  abdomen,  just  as  in  ordinary  ascites.  In  all  probability  the 
different  results  of  rupture  depend  upon  the  circumstance  that  sometimes 
a  large  number  of  daughter-cysts  and  scolices  are  effused  intO'  the  peri- 
toneal cavity,  but  that  in  other  instances  only  the  hydatid  fluid  is  extra- 
vasated,  either  from  the  hydatid  cyst  being  sterile,  or  from  the  aperture 
being  small  and  the  escape  of  the  contents  gradual.  It  is  in  these  cases 
that  the  curious  symptom  of  urticaria  has  been  observed  to  follow. 

Much  more  commonly  a  hydatid  cyst  discharges  its  contents  into  either 
the  stomach  or  intestines.    The  daughter-cysts  are  then  vomited  or  dis- 
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charged  jjer  anum  ;  and  souiotiiues  gas  enters  the  tumour,  which  thus  be- 
comes tympanitic  on  percussion.  The  evacuation  of  membranous  portions 
of  hydatids  in  the  faeces  sometimes  goes  on  for  several  weeks  or  longer  ; 
and  in  the  majority  of  cases  the  patient  ultimately  recovers. 

The  rupture  of  a  hydatid  cyst  into  the  hiliary  passages  may  be  a  cause 
of  obstruction,  and  often  of  febrile  jaundice  (p.  510). 

Occasionally  the  tumour  bursts  not  do\mwards,  but  upwards,  into  the 
chest;  in  these  cases  its  seat  is  almost  always  in  the  upper  and  posterior 
part  of  the  liver,  so  that  frequently  no  positive  physical  signs  of  its  presence 
can  be  discovered  either  before  or  after  its  rupture. 

Sometimes  a  hydatid  cyst  discharges  its  contents  through  the  diaphragm 
into  the  'pericardium  ;  and  sometimes  into  one  of  the  hepatic  veins  within 
the  liver,  wlien  the  daughter-cysts  pass  straight  into  the  right  chambers 
of  the  heart,  and  plug  the  pulmonary  artery.  In  both  cases  sudden  death 
follows — or,  at  least,  rapidly  fat^il  syncope — ^ia  a  person  who  perhaps  has 
hitherto  appeared  to  be  in  j^erfect  health. 

In  rare  instances,  again,  a  hydatid  tumour  has  been  known  to  discharge 
its  contents  into  one  of  the  pleural  cavities  (generally  the  right),  with  the 
result  of  setting  up  a  severe  and  rapidly  fatal  pleurisy.  But  far  more  fre- 
quently, when  the  diaphragm  is  perforated  by  a  hydatid,  the  pleura  has 
previously  become  adherent.  The  consequence  is  that  the  parasite  makes 
its  way  into  the  substance  of  the  lung,  and  sooner  or  later  reaches  a  bron- 
chial tube,  into  which  it  opens,  so  that  its  contents  are  expectorated. 

Many  years  ago  a  boy  aged  six,  a  patient  of  the  late  Mr  Pagf^e,  of  Hytlie,  hud  suffered 
for  iibout  eighteen  months  a  pain  just  outside  the  riglit  nipule,  and  a  constant  hacking 
cough,  for  which  all  treatment  was  useless.  He  became  exceedingly  wasted,  and  was  sup- 
posed to  be  sinking.  One  day  his  cough  left  him,  and  he  became  exceedingly  prostrate,  but 
next  morning  the  cough  returned,  and  he  spat  up  a  hydatid  cyst  and  a  quantity  of  pus. 
From  that  time  he  began  to  recover,  and  his  cough  gradually  disappeared  When  he  died 
of  another  disease,  it  was  proved  that  the  hydatid  had  begun  in  the  livev.— C.  H.  F. 

A  young  woman  was  once  attending  among  the  out-patients  who  had  been  expectorat- 
ing hydanids  for  nearly  a  year  when  she  first  came  to  the  hospital.  Next  week  she  had  a 
most  violent  attack  of  coughing,  which  lasted  three  hours,  and  it  seemed  she  would  be 
choked.  But  at  last  she  got  rid  of  a  large  piece  of  hydatid  membrane,  which  was  appa- 
rently a  part  or  the  whole  of  the  mother-cyst;  for  she  coughed  up  no  more  hydatids,  and 
to  a  great  extent  regained  her  health. — C.  H.  F. 

In  a  case  under  the  late  Dr  Barlow's  care,  when  the  writer  was  his  clinical  assistant,  a 
young  woman  -was  admitted  to  Miriam  Ward  with  jaundice,  enlarged  liver  and  pyrexia. 
After  a  few  days  she  was  seized  with  pleurisy  on  the  right  side,  and  then  with  expectora- 
tion of  blood  and  pus,  under  which  she  rapidly  sank.  No  traces  of  hydatids  M-ere  found  in 
the  sputum ;  but  Dr  Barlow  supposed  that  a  hydatid  cyst  in  the  liver  had  suppurated  and 
perforated  the  diaphragm,  so  as  to  set  up  first  pleurisy  and  then  suppuration  of  the  lung. 
This  diagnosis  was  confirmed  after  death,  the  original  cavity  being  found  in  the  liver  and 
a  lai'ge  hydatid  cyst  unruptured  in  the  lung. 

When  portions  of  hydatid  membrane  from  the  liver  are  expectoi-ated 
they  are  generally  colourless,  but  sometimes  deeply  stained  with  bile.  In 
some  instances  the  patient  regains  his  health  when  all  the  hydatids  have- 
been  voided,  and  the  capsule  has  contracted  so  as  to  close  the  cavity :  but 
this  process  is  not  free  from  risk. 

In  London  and  Dublin  hydatids  are  less  frequently  found  in  the  liver 
than  formerly,*  and  in  Edinburgli  they  are  exceedingly  rare.  In  the 
United  States  and  also  in  the  East  Indies  the  disease  is  said  to  be  very 
uncommon.  On  the  other  hand,  in  Australia  it  is  far  more  frequent  than 
in  England,  and  among  the  inhabitants  of  Iceland  it  causes  one  seventh  of 
the  total  mortality. 

*  For  an  account  of  hydatids  in  other  organs,  r.  svpra,  p.  460. 
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ProphylcbJcis. — The  easiest  precautionaiy  measure  against  infection  with 
hydatids  is  taking  care  not  to  eat  raw  vegetables,  unless  they  have  been 
thoroughly  cleansed  before  coming  to  the  table. 

According  to  our  present  knowledge,  this  parasite  would  soon  become 
extinct  if  its  cystic  form  infested  no  other  animal  than.  man.  Dogs  acquire 
the  Tcenia  echinococcus  only  by  eating  the  flesh  of  some  creature  in  Avhich 
the  scolex  is  embedded,  and  in  civilised  countries  they  have  no  opportunity 
of  deriving  it  from  the  dead  human  body.  Sheep  and  pigs  are  believed  to 
be  the  chief  animals  beside  man  which  harbour  hydatids.  Consequently 
doo^s  should  be  prevented  eating  the  offal  of  these  animals,  and  should  be 
excluded  from  all  slaughter-houses.  It  has  also  been  advised  that  the  floor 
of  every  kennel  should  be  frequently  scalded  with  boiling  Avater,  so  as  to 
destroy  any  ova  of  the  Tcenia  echinococcus  that  may  have  been  voided 
with  the  dog's  faeces. 

Cwative  treatment  of  hydatid  tumours  belongs  to  surgery  rather  than 
to  medicine.  At  one  time  it  was  thought  that  the  internal  administration 
of  iodide  of  potassium  would  poison  the  echinococcus  and  lead  to  the  dis- 
appearance of  a  hydatid  cyst;  but  Ave  have  no  drug  that  can  exert  this 
power,  and  at  the  present  day  paracentesis  is  attended  v»dth  little  risk  to 
the  patient.  An  operation  should  therefore  at  once  be  performed  when  a 
hydatid  is  detected,  and  all  the  more  if  it  is  increasing  in  size. 

Part  of  the  fluid  may  be  Avithdrawn  by  a  grooved  needle,  a  subcutaneous 
syi-inge,  or  an  aspirator ;  and,  as  a  rule,  this  is  followed  by  the  death  of 
the  parasite  and  the  shrinking  of  the  cyst.*  To  do  more  is  generally 
useless,  and  to  exert  forcible  suction  by  an  aspirator  upon  a  cyst  surrounded 
by  solid  tissue  involves  some  risk. 

Erythema  or  urticaria  sometimes  foUoAvs  paracentesis,  probably  from 
escape  of  some  of  the  fluid  into  the  peritoneal  cavity. 

It  often  happens  that,  some  Aveeks  or  even  months  after  tapping,  the 
tumour  is  found  to  have  regained  its  former  size,  or  even  to  exceed  it. 
If  paracentesis  is  repeated,  the  liquid  obtained  differs  from  hydatid  fluid 
in  containing  more  or  less  albumen ;  for  the  increase  of  the  tumour  is  due 
not  to  the  continued  life  of  the  parasite,  but  to  the  eftusion  of  serum 
within  its  capsule.  Indeed,  after  a  second  or  third  operation  this  serum 
generally  contains  leucocytes,  and  so  gradually  passes  into  pus.  If,  hoAv- 
ever,  the  real  cause  of  the  enlargement  of  a  hydatid  tiunour  after  tapping 
be  recognised,  and  if  further  interference  be  abstained  from,  it  sooner  or 
later  decreases  in  size  again,  and  finally  disappears. 

The  retrograde  changes  Avhich  lead  to  the  ultimate  disappearance  of 
such  tumours  are  no  doubt  very  sIoav  in  their  progress. 

A  patieut  of  Dr  Moxoii's  once  lay  for  several  weeks  in  the  clinical  ward  in  bed  on 
account  of  a  pain  in  tlie  hepatic  region,  which  had  come  on  some  time  after  the  perform- 
Hnce  of  an  operation  for  a  hydatid  tumour.  The  tumour  itself  could  no  longer  be 
detected,  but  the  pain  was  intense  and  very  obstinate.  Doubtless  some  of  the  sensitive 
structures  of  the  abdomen  Avere  subjected  to  traction  by  the  shrinking  of  the  capsule  of 
the  cyst.— C.  H.  F. 

When  suppuration  has  occurred  Avithin  a  hydatid  cyst,  or  perhaps  in 
any  case  if  the  tumour  is  very  large,  it  should  at  once  be  opened  with  due 

*  The  operation  of  electrolysis  was  practised  several  times  at  Guy's  Hospital  by  Fagge 
and  Durham,  who  published  in  the  '  Medico-Chirurgical  Transactions'  for  1871  the  reports 
of  eight  cases,  in  seven  of  which  (if  not  in  all)  this  treatment  was  completely  successful. 
At  first  this  success  was  attributed  to  the  decomposition  of  the  saline  liquid  contained  in 
the  cyst;  but  it  was  no  doubt  due  to  the  necessary  withdrawal  of  some  of  the  hydatid 
fluid. 
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antiseptic  precautions,  the  cyst  having  been  first  fixed  bv  sutures  to  the 
abdominal  wall  so  as  to  obviate  the  risk  of  extravasation.'  A  large  trocar 
should  be  used,  and  if  the  tumour  contains  secondarj-  cysts,  as  many  of  them 
as  possible  should  be  removed.  A  drainage-tube  is  then  inserted,  and  the 
cavity  is  washed  out  every  day.  The  obliteration  of  the  cavity  is  alwavs  a 
very  slow  process,  and  not  unattended  with  risk ;  but  with  proper  manage- 
ment cases  of  this  kind  usually  end  favourably.  An  enormous  multiple 
hydatid  cyst,  m  a  patient  under  the  writer's  care  in  Februaiy,  1886,  was 
opened  by  Mr  Jacobson  with  complete  success,  although  innumerable  ec'hiuo- 
cocci  continued  to  escape  for  many  weeks. 

Simple  retention-cysts  containing  serum  are  occasionally  met  with  in 
the  liver :  but  they  appear  never  to  reach  such  a  size  as  would  enable  them 
to  be  detected  during  life,  and  they  are  of  merely  pathological  interest. 

They  sometimes  occur  in  the  broad  ligament,  as  in  a  case  noted  in 
1864  by  the  writer,  when  working  in  Virchow's  pathological  laboraton,-. 

Microscopic  cysts  of  the  liver  are  sometimes  met  with  in  great  numbers. 
They  are  probably  not  retention-cysts,  but  the  result  of  vacuolation  of  the 
protoplasm  of  separiite  secreting  cells,  as  was  first  stated  by  Dr  Beale  {vide 
'  Path.  Trans.,'  vol.  vii,  p.  234  :  see  also  vol.  xxxii.  jjl.  xVii,  fig.  2).  On 
this  point,  however,  there  is  still  difference  of  opinion. 
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FUNCTIONAL  DISORDERS 

Falstaff".  Sirrali,  you  giant,  what  says  the  doctor  to  ray  water  ?  ^    , ,  . 

Fage.  He  said,  sir,  the  water  itself  was  a  good  healthy  water ;  but  for  the  party  that 
owned  it,  he  might  have  more  diseases  thau  he  knew  for.  1  A'.  Se7iri/  IV. 

Eistory — Arrangement  adopted — Polyuria  and  oliguria  ;  high  and  low  specific 

gravity — Baruria  and  Hydruria — Diabetes  insipidus — Renal  inadequacy. 
Reaction — overacid — alkaline — ammoniacal  urine. 

Urinary  pigments :  uro-chrome—tiro-erythrin—hcematoporphyrin — urobilin  and 

indoxyl — chromogens — Alcaptonuria,  etc. 
Lithic  (Uric)  acid  and  lithates— Cystine— Oxalate  of  calcium— Fhosphatic  deposits 

— Calcic  sulphate — Infected  and  putrid  urine — Bacilluria. 
Hcemoglobinuria— General  characters — Toxic  form — Infantile  form— Paroxysmal 

form — its  relation  to  malaria — Blachwater  fever — Raynaud's  disease. 

In  the  sixteenth  and  seventeenth  centuries  the  inspection  of  the  \irine 
was  a  regular  part  of  the  physician's  office,  as  is  proved  by  many  passages 
of  the  Elizabethan  dramatists  and  many  scenes  of  the  great  Dutch  painters* 
But  the  examination  was  as  useless  as  the  Chinese  examination  of  the  pulse, 
until  modern  chemistry  made  in  some  degree  clear  the  causes  of  the  colour, 
turbidity,  or  transparency  of  the  secretion. 

The  first  chemical  step  was  to  distinguish  the  deposits  or  precipitates 
which  come  down  in  turbid  urine,  after  standing,  into  those  consisting  of 
blood,  pus,  and  other  organised  matters,  on  the  one  hand,  and  those  consist- 
ing of  saline  compounds  on  the  other ;  and  the  latter,  again,  into  red  gravel, 
soluble  in  alkalies,  and  white  gravel  soluble  in  acids. 

Next,  the  presence  in  some  dropsical  cases,  of  a  substance  which,  like 
white  of  egg,  coagulates  on  heating  was  established,  though  it  was  at  first 
supposed  to  be  due  to  an  effort  of  nature  to  get  rid  of  the  dropsical  serum 
through  the  kidneys. 

The  discovery  of  lithic  (or  uric)  acid  in  calculi  and  in  red  gravel  by 
Scheele,  in  1776,  was  the  next  step.    This  was  preceded  by  Rouelle's  dis- 

*  For  example,  the  beautiful  "Visit  of  the  physician,"  by  Gerard  Dow,  in  the  Salon 
carre  of  the  Louvre. 
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covery  of  urea  m  1773  ;  and  by  that  of  the  earthy  phosphates  in  white 
gravel.  The  discovery  of  blood-discs  and  pus-cells  in  morbid  urine,  and 
the  description  of  the  various  crystalline  and  amorphous  deposits  and  their 
chemical  characters  was  due  to  the  investigations  of  Prout,  Bence  Jones, 
and  Golding-Bird  in  England,  and  of  Rayer  and  many  others  in  France 
and  Germany. 

The  merit  of  Richard  Bright  was  in  connecting  chemical  examination 
of  the  urine  with  the  morbid  anatomy  of  the  kidney.  His  discover}^  of  the 
connection  between  dropsy,  albuminuria,  and  nephritis,  published  in  1831, 
was  followed  up  by  his  assistants  Barlow  and  Rees,  and  by  his  successor 
Wilks,  to  Avhom  was  due  the  broad  and  lasting  distinction  between  the 
large  red  kidney,  the  large  white  kidney,  and  the  small  red  kidney.  The 
late  George  Johnson  mistook  the  second  of  these  conditions  (Bright's  smooth 
mottled  kidney)  for  fatty  degeneration,  but  to  him  is  owing  the  important 
recognition  of  the  varied  character,  and  significance  of  tube-casts  in  the 
urine  as  signs  of  the  state  of  the  kidneys.*  To  Virchow  is  due  the  discovery 
of  the  lardaceous  form  of  Bright's  disease  and  the  capital  distinction  between 
parenchymatous  or  tubular  and  interstitial  or  cirrhotic  nephritis  ;  to  Traube 
the  exploration  of  the  efiect  of  the  disease  upon  the  circulation,  which  Bright 
had  himself  observed,  and  to  von  Grafe  the  recognition  of  retinal  hsemor- 
rhage  and  albuminuric  retinitis  in  morbus  Brightii.  Perhaps  the  most 
important  new  observations  since  Bright's  time  are  those  of  Gull  and  Sutton 
on  the  wide-spread  "  arterio-capillary  fibrosis  "  of  chronic  nephritis,  and  the 
remarkable  results  as  to  excretion  of  urea  which  Dr  Bradford  has  obtained 
by  the  removal  of  renal  substance  in  dogs.  Christison's  work  on  the 
granular  kidney  followed  shortly  after  Bright's  and  Bayer's;  and  Bartels 
in  Germany,  Grainger  Stewart  in  Edinburgh,  and  Dickinson  in  London, 
have  done  much  to  complete  the  pathology  of  the  kidneys. 

Though,  many  important  gaps  in  our  knowledge  remain,  we  recognise 
the  principal  normal  and  abnormal  constituents  of  urine,  and  can  detennine 
their  relative  amount.  In  particular,  we  know  what  urinaiy  conditions  are 
due  to  physiological  changes  in  the  body,  and  what  are  purely  chemical 
and  take  place  after  the  urine  is  voided. 

In  dealing  with  the  affections  of  the  kidneys,  we  Avill  begin  with  their 
functional  disorders,  and  afterwards  pass  on  to  the  forms  of  nephritis 
comprised  under  the  title  Morbus  Brightii,  of  which  the  common  symptom  is 
albmninuria.  Then  will  follow  suppuration  of  the  kidney  and  pyelitis,  with 
the  effects  of  obstruction  by  calculi  or  otherwise,  affections  characterised 
by  the  presence  of  blood  or  pus  in  the  urine. 

The  concluding  chapter  will  treat  of  tubercle  and  new  growths  of  the 
kidney,  and  of  renal  i^arasites. 

Diabetes,  a  disease  in  which  the  urine  contains  sugar,  but  which  is  not 
in  any  other  sense  a  disease  of  the  kidneys,  has  been  discussed  separately 
(vol.  i,  p.  435). 

The  present  chapter  deals  with  certain  morbid  conditions  of  the  m-ine 
which  are  independent  of  any  organic  lesion  of  the  kidneys,  and  are  charac- 
terised by  some  alteration  in  its  quantity,  density,  colour,  or  reaction,  by 
the  formation  of  precipit-ates  or  deposits,  by  the  occurrence  of  sepsis  and 
decomposition,  or  by  the  appearance  of  licemoglohin  in  solution. 

*  The  presence  of  these  tnbe-casts  or  uriuary  cylinders  in  morbid  urine  was  first 
noticed  by  the  anatomist  Heule. 


QUANTITY  AND  DENSITY  '^^^ 

There  are  many  morbid  states  of  the  urine,  such  as  the  absence  of 
chlorides  in  penumonia,  and  the  presence  of  bile-pigment  an  jaundice,  or 
of  leucin  and  tyrosin  in  acute  yellow  atrophy  of  the  liver,  which  liave 
•ilready  been  described  under  the  diseases  of  which  they  are  symptoms,  and 
require  no  further  account  in  this  place.  The  important  condition  of  albu- 
minuria will  be  found  described  xmder  Bright's  disease  (^infra,  p.  606) 

Our  present  task  is  to  give  an  account  of  the  changes  ia  the  urine  which 
are  primary  pathological  processes  rather  than  symptoms  of  organic  disease. 

rhanc/es  in  the  quantiUj  and  specific  gravity .—Qet^\ee^x  the  amount  and 
the  density  of  the  urine  passed,  there  is  an  inverse  proportion.  In  health, 
if  the  urine  is  unusually  abundant,  it  is  ahvays  pale  and  watery ;  if  it  is 
scanty,  it  is  dark  and  of  high  specific  gravity.  Among  diseases,  diabetes 
is  the  only  one  in  which  pale  and  abundant  urine  is  of  great  density ;  and 
a  diminished  flow  of  urine  is  not  likely  to  be  accompanied  with  a  low  specific 
gravity  except  in  the  last  stages  of  Bright's  disease. 

In  health,  the  daily  amount  of  urine  ranges  in  different  persons  and 
under  different  circumstances  from,  forty  to  fifty  ounces  or  more  ;  it  is  liable 
to  great  variation  from  day  to  day:  and  some  perfectly  healthy  people 
habitually  void  either  larger  or  smaller  quantities  than  others.  The  specific 
gravity  of  the  collected  twenty-four  hours'  urine  is  very  near  to  1020 ;  but 
after  drinking  water  freely  (whether  the  pure  element  or  in.  auy  form  of 
liquor),  single  specimens  ynW  yield  a  much  lower  specific  gravity,  1005  or 
1001,  '  and  the  effect  of  a  meal  is  always  to  lower  the  specific  gravity. 
Fasting,  active  exercise,  warm  Aveather,  and  abundant  perspiration  cause 
scanty  and  dark  urine,  as  does  an  attack  of  diarrhoea.  Food  and  drink, 
cold  east  winds,  and  diminished  perspiration  make  the  urine  abundant, 
pale,  and  watery.  The  urine  passed  under  nervous  excitement  (as  often  m 
the  case  of  a  candidate  for  insurance)  is  pale  and  of  very  low  specific 
gravity,  like  that  passed  after  a  hysterical  fit. 

The  quaatity  aad  density  of  the  urine  depend  mainly  upon  the  activity 
of  the  blood-current  ia  the  reaal  gloaieruli.  Accordiag  to  Ludwig  the 
determining  factor  is  the  pressure  of  the  blood  within  the  vessels  of  the 
tufts  ;  according  to  Heidenhain  it  is  the  rapidity  of  its  passage  through 
thorn. 

The  only  local  cause  of  obstruction  of  the  renal  veins  is  thrombosis  of 
these  veias,  or  of  the  iaferior  veaa  cava  above  their  mouths.  Thrombosis 
of  the  reaal  veias  is  not  very  iafrequeat  as  a  complication  of  lardaceous 
and  other  forms  of  Bright's  disease,  aad  Moxon  recorded  ia  the  'Guy's 
Hospital  Reports'  for  1869  two  cases  in  Avhich  it  was  associated  with 
injuries  to  the  lumbar  spine.    But  in  the  former  class  of  cases  the  existence 
of  lesions  in  the  renal  cortex  makes  it  impossible  to  determine  the  effect 
of  the  thrombosis  upon  the  characters  of  the  renal  secretion ;  moreover,  as 
the  obstruction  is  probably  developed  very  slowly  aad  gradually,  collateral 
channels  have  time  to  enlarge  and  can  carry  on  the  circulation.    In  both 
of  Moxon's  cases  the  arteries  were  plugged  as  well  as  the  veins,  so  that 
the  urinary  secretion  was  entirely  suppressed.    Bartels  related  in  *  Ziems- 
sen's  Handbuch '  a  case  in  which  the  inferior  vena  cava  was  closed  by  a 
thrombus,  from  the  point  where  it  passes  along  the  groove  in  the  back  of 
the  liver,  downwards ;  in  that  instance,  however,  the  urine,  which  con- 
tained blood  and  albumen,  was  secreted  in  fair  quantity,  and  was  of 
sp.  gr.  ion  to  1013. 
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When  the  systemic  venous  circulation  generally  is  obstructed,  as  in 
cases  of  heart  disease  and  of  pulmonary  emphysema,  the  urine  is  almost 
constantly  found  to  be  scanty  and  of  high  density.  The  pressure  in  the 
systemic  arteries  is,  in  these  conditions,  always  lowered.  When,  under  the 
influence  of  digitalis,  the  blood-pressure  in  the  glomeruli  can  be  brought 
up  to  a  sufficient  point,  it  is  surprising  how  greatly  the  flow  of  urine 
increases. 

One  not  infrequently  sees  glistening  ciystals  of  nitrate  of  urea  form 
in  urine  to  which  nitric  acid  has  been  added ;  but  this  is  due  to  defect  of 
water,  not  to  excess  of  urea. 

Prout  thought  that  he  recognised  a  disease,  -which  has  since  been 
termed  azoturia  or  haruria,  the  principal  symptom  of  which  was  an 
increase  in  the  excretion  of  urea.  In  cases  which  have  been  placed  under 
this  categoiy  the  flow-  of  urine  has  been  generally  excessive  ;  but  they  appear 
to  have  been  wrongly  interpreted.  Urea  is  a  powerful  diuretic,"^  and  its 
quantity  vax-ies  mth  the  amount  of  nitrogenous  food ;  moreover,  the  specific 
gravity  of  the  urine  depends  on  the  salts  as  well  as  on  the  urea  excreted, 
and  also  on  the  activity  of  the  skin  and  lungs,  and  the  amount  of  water 
taken  in.  Dr  Ealfe  relates  a  striking  case  of  this  condition,  polyuria  with 
excess  of  urea,  which  jDroved  suddenly  fatal,  but  no  lesion  was  found  at 
the  autopsy  ('  Allbutt's  System,'  vol.  iii,  p.  251). 

An  opposite  state  of  urine,  in  -which,  -while  the  quantity  is  augmented, 
the  density  is  reduced,  is  of  frequent  occurrence.  We  shall  find  it  to  be  an 
important  symptom  of  certain  forms  of  Bright's  disease,  in  which  there  is 
an  abnormally  high  arterial  tension.  But  it  is  also  seen  as  an  independent 
condition,  -which  has  been  called  polyuria,  or  hydruria,  the  term  azoturia 
being  applied  to  cases  of  polyuria  with  excess  of  urea,  and  iDhosphaturia  to 
polyuria  -with  excess  of  phosphates,  a  condition  -which,  according  to  M. 
Tessin,  of  Lyons,  is  occasionally  fatal. 

Diabetes  Insipidus.* — In  this  disease,  if  disease  it  is  to  be  called,  the 
patient  passes  enormous  quantities  of  urine,  exceeding  even  those  that  are 
voided  in  saccharine  or  "  true  "  diabetes  itself.  Apai-t  from  the  absence 
of  sugar,  the  specific  gravity  at  once  distinguishes  between  the  two  affections, 
for  in  diabetes  insipidus  it  is  often  scarcely  above  that  of  water,  and  seldom 
reaches  higher  than  from  1003  to  1007.  The  daily  secretion  of  urine  may 
range  from  fifteen  to  thirty  and  even  forty  pints.  It  is  clear,  and  almost, 
if  not  quite,  colourless ;  it  has  a  faintly  acid  reaction,  but  early  undergoes 
the  ammoniacal  fermentation.  It  of  course  contains  a  Yevx  small  propor- 
tion of  solid  matters,  but  nevertheless  the  total  daily  amount  of  urea 
excreted  appears  to  be  rather  excessive  than  diminished. 

One  abnormal  constituent,  i?iosiYe,  or  "  muscle-sugar  "  (CH.OH)g — so 
called  from  its  sweetness,  but  chemically  belonging  to  the  aromatic,  not  the 
saccharine  group — ^lias  been  sometimes  detected  in  the  urine  of  diabetes 
insipidus  ;t  but  it  is  often  absent,  and  it  sometimes  occurs  in  saccharine 

*  Synonyms. — Pseudo-diabetes  —  Pol^ydipsia  —  Polyui'ia  —  Hydruria  —  Diuresis.  The 
Greek  word  SiafSriTtje  {i.  e.  a  sipliou,  so  culled  from  its  reseinblauce  to  a  pair  of  compasses, 
from  Siaf3aivu),  to  straddle)  was  applied  by  Aretasus  and  Galen  to  the  conditiou  in  which 
whatever  a  man  drinks  runs  through  him  as  througli  a  siphon.  Most  of  such  cases 
were  no  doubt  saccharine  diiibetes,  others  were  chronic  Bright's  disease.  The  dis- 
covery that  in  many  of  them  sugar  is  present  was  made  hy  Thomas  Willis  in  1670,  and 
from  that  time  diahetes  insipidus  hAs  been  distinguished  from  diabetes  meliitus. 

t  Inosite  occurs  iu  many  unripe  fruits  (as  French  beans,  whence  it  has  been  called 
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diabetes,  in  Bright's  disease,  and  in  other  cases  of  polyuria.  It  forms 
crystals,  is  soluble,  non-fermentable,  and  has  no  effect  on  the  polarised  ray. 
Since  inosite  is  to  be  found  in  small  quantity  in  the  heart  and  other  muscles 
(as  also  in  the  lungs,  liver,  spleen,  and  other  organs),  its  excretion  m  the 
urine  may  be  the  result  of  the  excessive  transudation  of  water  through 
the  tissues ;  and  Strauss  is  said  to  have  discovered  it  in  the  urine  of  three 
healthy  persons,  who,  for  the  pui-pose  of  experiment,  had  drunk  a  large 

quantity  of  water.* 

Symptoms.— k  tormenting  thirst  is  a  constant  sign  of  the  disorder.  At 
one  time  it  was  imagined  that  this  might  be  the  essential  feature  of 
the  disease,  which  should  therefore  be  properly  regarded  as  a  "poly- 
dipsia" rather  than  a  "polyuria."  But  experience  has  shown  that  the 
patients  always  pass  more  urine  than  healthy  persons  who  drmk  the  same 
quantities  of  fluid;  moreover,  when  in  a  case  of  diabetes  insipidus  the 
amount  of  drink  is  restricted,  the  urine  does  not  fall  in  the  same  proportion, 
and  the  tissues  become  dry.  o- 

In  some  instances  the  general  health  remains  wonderfully  good,  bir 
William  Roberts  cites  the  case  of  a  farm  labourer,  aged  fifty-one,  who  had 
been  affected  for  twenty-four  years,  drinldng  from  thirty-two  to  thirty-six 
pints  of  water  daily,  and  voiding  urine  in  proportion,  and  who  yet  remained 
able  to  do  all  kinds  of  hard  work,  such  as  threshing  and  mowing.  ^  And 
another  case  is  recorded  of  a  woman  who  bore  eleven  children  while  suffering 
from  the  disease.  It  is  especially  noted  that  the  farm  labourer's  skin  was 
moist,  and  that  he  perspired  freely  when  at  work.  As  a  rule,  the  skin  is 
obviously  dry  and  harsh ;  and  Roberts  himself  had  under  his  care  a  boy, 
who,  although  rosy  and  plump,  had  a  dry  skin  and  tongue. 

Most  patients  complain  that  their  rest  at  night  is  disturbed  by  the 
frequent  desire  to  micturate.  Other  symptoms  are,  according  to  Roberts,  a 
painful  dryness  and  heat  of  the  mouth  and  fauces,  pains  in  the  loins  and  in 
the  epigastrium,  an  indifferent  or  sometimes  a  voracious  appetite,  enfeeble- 
ment  of  bodily  strength  and  of  mental  vigour,  irritability  of  temper,  and 
abolition  of  the  sexual  functions.  Senator,  in  '  Ziemssen's  Handbuchj'  states 
that  the  temperature  of  the  body  is  slightly  lowered,  possibly  from  the 
large  quantity  of  water  that  is  swallowed  having  a  cooling  effect.  Enforced 
abstinence  from  drink  aggravates  most  of  the  symptoms  ;  the  skin  then 
becomes  hot,  there  is  an  intolerable  sense  of  sinking,  or  intense  pain  at  the 
pit  of  the  stomach,  and  at  last  the  intellect  becomes  impaired.  Sir  Thomas 
Watson  relates  the  case  of  a  boy  aged  eleven,  who  was  limited  during 
twenty-four  hours  to  drinking  a  pint  and  a  half  of  fluid,  and  who  neverthe- 
less passed  ten  and  a  half  pints  of  urine.  That  he  absorbed  Avater  from 
the  air  seemed  to  be  clear  from  the  result  of  weighing  him  at  short  intervals. 
The  polydipsia  and  diuresis  lasted  for  three  years,  and  the  boy  died  of 
"  scrofulous  tubercles  "  in  the  brain  and  lungs. 

phaseolo-  or  phaseo-mannite).  It  is  crystalline,  soluble  in  water,  and  sweet  like  glycose, 
but  does  not  reduce  copper  or  rotate  the  polarized  ray.  Scherer's  test  for  inosite  in  solution 
consists  in  treating  with  nitric  acid,  evaporating  cautiously  to  dryness,  moistening  the 
residue  with  ammonia  and  solution  of  chloride  of  calcium,  and  evaporating  again,  when 
a  rose  colour  makes  its  appearance.  This  test  only  succeeds  with  nearly  pure  inosite;  and 
therefore  to  detect  it  in  urine  Gamgee  recommends  Gallois's  test  of  evaporating  and  treating 
with  solution  of  mercuric  nitrate  and  eva])orating  again,  when  a  rose  colour  appears  which 
fades  on  cooling  and  returns  with  heat  ('  Pliys.  Cheni.,'  vol.  i,  p.  338). 

*  See  an  interesting  paper  by  Dr  Edsall  on  the  physiological  eft'ect  of  large  draughts 
of  water,  in  the  reports  of  the  William  Pepper  Liihoratorv  in  Philadelphia  (1900, 
p.  368). 
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Dlac/nosis.—Bmhetes  insipidus  is  not  a  common  disorder.  In  London 
hospital  practice  it  is  decidedly  rare ;  and  with  regard  to  published  statistics 
there  is  a  doubt  whether  they  are  not  more  or  less  vitiated  by  the  inclusion 
of  cases  in  which  Bright's  disease  Avould  have  been  found  present  if  an 
autopsy  had  been  made.  Sir  William  Roberts,  indeed,  avowedly  places  in 
his  collection  of  seventy-seven  cases  three  which  ended  fatally,  although  in 
each  of  them  the  kidneys  were  affected  with  a  marked  degree  of  atrophy  in 
association  with  hydronephrosis,  i.  e.  "'  consecutive  Bright's  disease."  It  is 
clearly  important  to  distinguish  from  diabetes  insipidus  all  cases  in  which 
the  polyuria  is  a  symptom  of  an  organic  lesion  of  the  kidneys.  But  it  is 
possible  that  in  some  of  the  cases  in  question  (two  of  which  were  published 
by  Sir  Peter  Eade,  of  Norwich)  the  hydronephrosis  may  have  been  a 
.secondary  result  of  the  frequent  micturition,  just  as  dilatation  of  the 
bladder  may  be  a  consequence  of  saccharine  diabetes. 

The  clinical  diagnosis  of  diabetes  insipidus  must  therefore  always  be 
somewhat  uncertain  in  persons  over  fifty,  for  renal  cirrhosis  comes  on 
insidiously  and  without  much  albuminuria.  Probably,  some  mistakes 
might  be  prevented  by  careful  observation  of  the  state  of  the  arterial 
tension,  which  in  diabetes  insipidus  appears  to  be  loAvered  rather  than 
raised.  Even  in  young  subjects  one  must  not  overlook  the  possibility  of 
the  presence  of  hydronephrosis  from  calculous  disease. 

^Etiology. — Among  Roberts's  cases  there  were  seven  in  which  diabetes 
insipidus  was  said  to  have  begun  in  infancy,  or  from  the  time  of  birth, 
fifteen  in  which  it  began  between  the  ages  of  five  and  ten  years,  thirteen 
between  ten  and  twenty  years,  sixteen  between  twenty  and  thirty  years, 
fifteen  between  thirty  and  fifty,  and  four  between  fifty  and  seventy.  Males 
bore  to  females  the  i^roiaortion  of  five  to  two. 

Occasionally  there  is  a  well-marked  historj^  of  the  occurrence  of  the 
disease  in  several  members  of  the  same  family  ;  of  this  a  striking  example 
Avas  recorded  hj  Lacombe,  in  Avhich  a  mother,  her  three  sons,  her  daughter, 
her  brother  and  his  children,  Avere  affected  in  turn.  In  some  cases  diabetes 
insipidus  has  been  attributed  to  a  bloAv  or  fall  upon  the  head,  or  to  a 
tumour  of  the  brain.*  Roberts  remarks  that  in  some  of  the  traumatic 
oases  polyuria  set  in  Avith  its  maximum  intensity  on  the  day  of  the  accident, 
but  in  others  a  fcAv  days  later,  and  in  one  case  not  until  six  months  had 
elapsed. 

A  condition  like  diabetes  insipidus  can  be  produced  experimentally  in 
animals.  Bernard  first  shoAved  that  this  effect  folloAved  puncture  of  the 
floor  of  the  fourth  A'entricle  at  a  point  a  little  abo\-e  the  glycosuria  centre. 
There  is  also  experimental  evidence  of  an  excessive  flow  of  urine  being 
jjroduced  by  irritation  of  the  cervical  sympathetic  and  by  lesions  of  the 
spinal  cord.  The  probability  seems  to  be  that  the  immediate  cause  of  the 
affection  is  a  dilatation  of  the  renal  arteries,  from  defect  of  the  controlling 
action  of  their  vaso-motor  nerves.  So  far  as  is  yet  knoAATi,  there  are  no 
renal  nerve-fibres  Avhich  are  secretory — in  Heidenhain's  sense,  i.  e.  trophic, 
aft'ecting  the  secreting  epithelium.  It  is  Avorthy  of  mention  that,  in  a  case 
observed  by  Kiilz,  diabetes  insipidus  was  accompanied  by  spontaneous  and 
persistent  ptyalism  (the  patient  spitting  from  tAA'eh'e  to  eighteen  ounces  of 
saliva  daily) ;  for  this  is  another  symjatom  that  has  been  produced  in 
animals  by  puncture  of  the  floor  of  the  fourth  ventricle. 

Prognosis  and  treatment. — Diabetes  insipidus  varies  widely  in  its  onset 

*  See  Dr  Alexander  Huglics  Bennett's  case,  '  Brit.  Med.  Jouin.,'  Feb.  24th,  1883. 
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and  course.  Roberts  cites  one  instance  in  which  it  set  m  with  abso- 
lute suddenness :  the  patient,  a  woman  aged  thirty-four,  went  to  her  work 
one  morning  at  six  o'clock  in  her  usual  health:  two  hours  later  she^was 
seized  with  intense  thirst  and  diuresis,  which  continued  from  that  tune. 

In  those  cases  which  follow  injuries  to  the  head,  the  affection  commonly 
subsides  in  the  course  of  a  few  weeks  or  months,  but  cases  are  on  record  in 
which  it  had  lasted  six  or  seven  years;  and  of  the  non-traumatic  cases 
beginning  from  infancy,  some  are  stated  to  have  run  on  for  fifty  years 
or°more.  men  there  is  a  cerebral  tumour,  this  is  of  course  almost  sure 
to  prove  fatal  in  a  comparatively  short  time;  but  diabetes  insipidus  does 
not  in  itself  appear  to  have  much  tendency  to  destroy  life.  In  one  of 
Roberts's  cases  the  patient,  a  man  aged  sixty-two,  is  said  to  have  suffered 
for  twenty  years  from  excessive  thirst  and  diuresis.  Fatal  cases  directly 
from  diabetes  insipidus  appear  to  be  very  rare;  the  patient  generally 
succumbs  to  an  intercurrent  malady,  such  as  phthisis  or  pneumonia. 

It  is  a  remarkable  fact  that  the  occurrence  of  some  inflammatory  or 
febrile  disease  has  in  several  cases  led  to  the  temporaiy,  or  even  permanent, 
subsidence  of  diabetes  insipidus.  Thus  one  patient,  who  had  suffered  from 
it  for  eighteen  years,  recovered  completely  after  acute  rheiimatism ;  and 
another  after  an  attack  of  pleurisy. 

In  treatment,  the  most  useful  drug  seems  to  be  valerian,  which  was 
prescribed  by  Trousseau  in  enormous  doses,  two  and  a  half  drachms  of  the 
extract  dailv,  or  even  more.  To  one  patient  he  gave  nearly  an  ounce,  and 
in  the  coui-se  of  four  months  recover}^  took  place.  ■  Roberts  relieved  a  boy 
under  his  care  with  the  valerianate  of  zinc,  increasing  the  dose  until  it 
reached  twenty  grains  a  day.  Dr  Dickinson  has  found  benefit  result  from 
codeia ;  and  ergot  is  another  remedy  that  has  been  used  with  more  or  less 
success.  The  constant  galvanic  current  has  also  been  recommended.  One 
pole  may  be  applied  to  the  loin  on  one  side  near  the  spine,  and  the  other 
to  the  corresponding  hypochondrium  for  five  minutes  ;  and  then  they  may 
be  transferred  to  the  opposite  side  of  the  body  in  the  same  manner  ;  or, 
as  Kiilz  advises,  the  positive  pole  may  be  placed  upon  the  nape  of  the 
neck,  and  the  negative  pole,  first  to  the  loins  for  four  minutes,  and  then- 
to  the  epigastrium  for  the  same  period  of  time. 

Renal  Inadequact.— Under  this  name  Sir  Andrew  Clark  described 
('Brit.  Med.  Joura.,'  i,  1883)  a  class  of  cases-  of  which  the  main  feature  is 
that  the  kidneys  appear  unable  to  excrete  more  than  the  normal  daily 
quantity  of  urine  (from  forty  to  fifty  ounces)  ;  while  even  this  is  of  low 
specific  gravity  (1002  or  1003  to  1008),  and  is  deficient  in  urea  (not  con- 
taining more  than  2  per  cent.),  though  the  amount  of  uric  acid  may  be 
natural.  Even  if  these  patients  drink  freely  of  water,  they  do  not  pass 
a  larger  quantity  of  urine ;  and  a  liberal  diet  with  a  full  allowance  of  wine 
aggravates  the  disorder.  The  urine  in  such  cases  is  devoid  of  albumen 
and  contains  no  casts.  Although  therefore  it  is  possible  that  the  kidneys, 
are  on  the  way  towards  chronic  Bright's  disease,  yet  when  Clark  had  an 
opportunity  of  maldng  an  autopsy  they  appeared  to  be  healthy. 

The  patients  are  generally  ailing,  without  being  definitely  ill.  They 

*  I  once  saw  a  patient  at  Dulwicli,  who  had  several  distinct  but  very  short  attacks  of 
what  appeared  to  be  diabetes  insipidus.  1  unlbrtunatcly  preserved  no  notes,  but  my 
impression  is  tliafc  each  attack  lasted  a  dny  or  two,  and  I  remember  that  he  passed 
enormous  quantities  of  urine,  and  became  for  the  time  exceedingly  prostrate  and  exhausted. 
I  thiuk  that  this  recurred  at  intervals  of  some  weeks. — C.  H.  F. 
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are  apt  to  take  cold,  and  do  not  get  rid  of  the  cold  easily  ■  and  are  also 
liable  to  be  attacked  Avith  pneumonia,  pleurisy,  or  pericarditis,  without 
apparent  reason.  They  recover  slowly  from  even  slight  injuries,  and  they 
do  not  bear  surgical  operations  well— a  fact  noticed  independently  by  Sir 
James  Paget.  They  complain  of  weakness,  and  unfitness  for  work;  they 
sleep  badly,  are  subject  to  headache,  and  suffer  from  nervousness.  Sir 
Andrew  Clark  did  not  refer  to  the  arterial  tension  in  these  cases,  but 
describes,  the  patients  as  ultimately  developing  a  condition  like  myxcedema, 
with  pink  and  white  faces,  a  dry,  puffy  skin,  a  slow  articulation,  and  a 
somewhat  staggering  gait. 

The  main  points  in  the  treatment  which  he  advised  were  a  very  sparino- 
•diet,  and  careful  management  of  the  skin. 

Rbactioj^  of  the  Urike. — Urine  has  normally  an  acid  reaction,  which 
is  probably  due  to  the  presence  of  the  acid  phosphates  of  soda  and  potass.* 
The  greater  acidity  of  the  urine  when  a  healthy  man  lives  on  a  meat  diet, 
■and  of  carnivorous  compared  with  herbivorous  animals,  is  explained  by  the 
acid  phosphates  and  sulphates  derived  from  muscle.  The  same  applies  to 
the  acidity  of  urine  during  pyrexia,  when  the  muscles  waste  and  the  excre- 
tion of  urine  is  increased. 

The  degree  of  acidity  of  the  urine  (that  is  of  the  whole  collected  through 
twenty-fom-  hours)  is  commonly  expressed  in  terms  either  of  the  dried 
■carbonate  of  soda  required  to  neutralise  it,  or  of  an  equivalent  weight  of 
•oxalic  acid.  Roberts  found  that  in  a  healthy  man  it  corresponded  on  an 
average  to  about  fourteen  grains  of  the  carbonate ;  but  there  are  wide 
variations,  the  range  during  a  period  of  nineteen  days  being  from  six  to 
more  than  twenty-three  grains.  Writers  who  give  it  in  terms  of  oxalic  acid 
find  that  it  usually  corresponds  to  about  thirty  grains. 

After  each  of  the  principal  meals  the  reaction  of  the  urine  becomes  for 
ix  time  decidedly  less  acid,  and  is  often  neutral.  This  now  well-knowm  fact 
Avas  originally  pointed  out  by  the  late  Dr  Bence  Jones.  One  cause  is  the 
formation  of  gastric  juice,  which  coincides  with  increase  of  alkalinity  in 
the  saliva,  and  perhaps  in  the  pancreatic  juice.  Another  cause  of  diminished 
acidity  of  the  urine  is  the  absorption  into  the  blood  of  bicarbonates  pro- 
duced by  the  digestion  of  the  citrates,  tartrates,  malates,  &c.,  derived  from 
the  food.  Consequently  the  urine  is  alkaline  after  meals  consisting  of  fniits 
and  vegetables  in  which  salts  of  the  vegetable  acids  are  abundant.  In 
medical  practice  the  effect  of  food  upon  the  reaction  of  the  urine  is  less 
■often  noticed,  because  what  is  passed  from  the  bladder  is  generally  a 
mixture  of  the  urine  secreted  by  the  kidneys  for  three  or  four  hom-s.  But 
one  sometimes  finds  a  specimen  alkaline  when  it  is  passed  in  the  con- 
sulting-room an  hour  or  two  after  breakfast;  and  the  urine  passed  by 
candidates  for  insurance  about  two  o'clock,  after  lunch,  is  often  neutral  or 
alkaline. 

Excessive  acidity  is  met  with  in  leucheemia  and  grave  anjemia,  in  scurvy, 
and  in  some  cases  of  gout. 

*  It  has  been  surmised  that  the  organic  acids  of  urine — especially  hippuric  and  uric 
iicids — may  be  wholly  or  in  part  in  a  free  condition,  and  may  take  some  share  in  causing 
the  acid  reaction.  The  behaviour  of  urine  towards  various  oi-ganic  colouring  matters 
{especially  towards  congo-red,  which  is  rendered  of  a  deep  blue  or  a  violet  colour  by 
liighly  dilute  solutions  of  free  acids,  including  hippuric  acid)  is  such,  however,  as  to 
disprove  this  hypothesis.  Other  facts  point  in  the  same  direction,  as  the  uon-precipitation 
by  urine  of  a  solution  of  sodium  hyposulphite,  and  the  impossibility  of  separating  the 
hippuric  acid  of  urine  by  simply  agitating  it  with  ether  {Qamgee). 
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In  some  abnormal  conditions  the  urine  passed  throughout  the  whole 
twenty-four  hours  is  found,  when  collected,  to  have  an  alkaline  reaction,  not 
due  to  ammoniacal  fermentation  of  the  urine  after  it  is  secreted.  (^umcKe 
has  observed  this  in  patients  with  chronic  vomiting  and  dilatation  of  tne 
stomach,  particularly  in  those  who  have  the  stomach  regularly  washed 
out  This  cannot,  as  Quincke  supposed,  be  due  to  loss  of  acid,  for  the  acid 
of  the  crastric  secretion  is  neutralised  by  the  bile  and  pancreatic  secretion 
before  ft  can  be  Teabsorbed.  Probably,  as  Dr  Gamgee  suggests,  it  is  due 
to  absence  of  absorption  of  the  acid  phosphates  and  sulphates  of  the  food. 

Under  other  circumstances  a  persistent  alkabnity  of  the  urine  from 
fixed  alkali  is  not  common;  but  Bence  Jones  observed  such  cases,  and 
so  have  Mr  Hutchinson  and  Sir  William  Roberts.  Some  of  these  patients 
are  anemic,  or  chlorotic,  dyspeptic,  or  phthisical ;  but  others  are  apparently 
well.  Often  the  urine  is  alkaline  for  two  or  three  days  together,  and 
then  acid  for  a  time,  becoming  again  alkaline  later  on.  But  sometimes  it 
remains  steadily  alkaline  for  weeks. 

With  vegetarians  and  with  Hindoos  or  Chinese,  as  with  herbivorous 
animals,  an  llkaline  state  of  the  urine  is  natural ;  with  those  who  eat  Httle 
but  animal  food  (as  the  Caffres  and  Esquimaux)  we  should  expect  it  to  be 
high-coloured  and  very  acid,  as  with  dogs. 

Urine  which  is  alkaline  from  fixed  bases  is  turbid  when  passed,  and  on 
standing  throws  down  a  precipitate  of  the  phosphates  of  the  alkaline  earths. 
This  deposit  will  be  further  considered  below  with  the  other  urinary  sedi- 
ments (p.  588).  _  _ 

Urine  Avhich  is  alkaline  from  volatile  bases  or     ammoniacal  urine 
is  also  turbid  and  on  standing  throws  down  earthy  phosphates,  but  they  are 
mixed  with  an  ammonia  salt  of  magnesiimi.    Such  ammoniacal  urine  is  at 
once  recognised  by  its  odour  and  by  the  evanescence  of  its  alkaline  reaction. 
It  is  always  the  result  of  disease. 

Urinary  Pigments. — The  various  shades  of  colour  that  the  urine  shows 
in  health  and  in  disease  depend  on  pigments  which  have  long  been  the 
subject  of  dispute.  For,  like  most  animal  pigments,  they  are  only  present 
in  minute  quantities,  they  do  not  form  crystals,  they  are  of  complex 
nitrogenous  composition,  they  are  readily  decomposed,  and  they  exist  in 
closely  allied  forms. 

In  addition  to  the  pigments  which  give  the  characteristic  yelloAV  colour 
to  the  urine,  there  are  constituents  of  the  secretion  which  are  normally  in 
a  colourless  condition,  and  only  become  pigments  when  oxidised  or  otherwise 
altered  in  chemical  composition.    To  these  the  term  Chromogens  is  applied. 

Urobilin. — This  substance,  to  which  Jaffe  first  gave  this  name,  is  allied 
to,  but  probably  not  identical  with  the  hydrohiUruhin  of  Maly  (C;^.^Hj4]Sr40-) . 
It  is  amorphous,  soluble  in  water,  more  soluble  in  alcohol,  and  solutions  give 
an  absorption  band  at  F  in  the  spectrum ;  a  green  fluorescence  is  produced 
by  its  ammoniacal  solution  on  the  addition  of  chloride  of  zinc.  Huppert,  in 
his  eighth  edition  of  the  well-known  work  of  Neubauer  and  Vogel,  first  stated 
that  urobilin  is  not  present  as  a  pigment  (except  occasionally,  and  in  the 
smallest  traces),  but  in  the  form  of  a  chromogen,  which  becomes  coloured  on 
the  addition  of  mineral  acids  or  by  other  oxidising  methods,  and  sometimes 
by  exposure  to  air.  In  certain  pathological  conditions  urobilin  exists  in  the 
urine  in  a  formed  state  ;  and  the  quantity  that  can  then  be  extracted  is  far 
greater  than  natural,  though  it  still  amounts  to  only  from      to      in  a 
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thousand  parts  of  the  fluid.  Urobilin  can  be  derived  from  bile-pigment, 
or  from  hgematin  or  haemoglobin,  according  to  Hoppe  Seyler,  by  deoxidation, 
possibly  combined  with  some  process  involving  loss  oi"  nitrogen.  Whether 
it  can  be  oxidised  to  choletelin  is  very  doubtful  (Hopkins).  Urobilin  is 
allied  to,  but  not  identical  with  stercobilin,  and  the  chief  pigment  of  the 
faeces  is  closely  related  to  reduced  bilirubin. 

There  seems  to  be  every  reason  to  believe  that  the  colouring  matters 
of  the  urine  (including  urochrome  and  urobilin)  are  derived  more  or  less 
directly,  and  probably  by  a  process  of  reduction,  from  the  haemoglobin  of 
the  blood. 

It  is  especially  in  febrile  urine,*  and  in  that  passed  when  there  is 
obstruction  of  the  venous  circidation,  that  urobilin  is  found  in  excess ;  but 
it  must  be  remembered  that  such  urine  is  generally  scanty,  so  that  the 
increase  may  not  be  so  great  as  it  appears.  Salkowski  found  that  constipa- 
tion does  not  augment  the  urobilin  in  the  urine.  In  jaundice  there  is 
often  a  great  excess,  but  it  can  only  be  recognised  after  the  bile-pigment 
has  been  precipitated  and  removed.  The  urine  may  likewise  be  found 
loaded  with  urobilin  before  an  attack  of  jaundice,  and  after  it  has  passed  oft'. 

Urochrome. — In  addition  to  chemical  characters,  those  afforded  by  the 
spectroscope  have  been  called  in  to  determine  the  nature  of  the  coloui'ing 
matter  of  healthy  urine,  but  the  difl&culties  are  almost  insuperable.  At 
one  time  the  statement  of  Salkowski  that  it  is  ui'obilin  (above  referred 
to  as  a  chromogen)  was  generally  accepted,  but  the  spectmm  of  urine  is 
not  identical  with  that  of  solution  of  urobilin.  Possibly  the  normal  pig- 
ments of  the  urine  are  more  than  one.  But  Dr  Ai-chibald  Garrod  has 
established  the  constant  existence  of  a  yellow  pigment  ('  Proc.  Royal  Soc.,' 
1894),  to  which  he  has  given  the  name  urochrome,  applied  in  1864  by 
Thudichum,  and  also  by  Schunk,  to  what  was  probably  a  mixture  of  m-o- 
chrome  with  urobilin  and  other  products.  When  purified,  urochrome  is  a 
brown  amorphous  powder,  readily  soluble  in  water,  less  soluble  in  alcohol, 
and  insoluble  in  ether  and  chloroform.  Its  solutions  give  no  definite 
absorption-bands  in  the  spectrum. 

It  is  now  ascertained  that  urochrome  is  closely  related  to  urobilin,  for 
it  can  be  produced  from  the  latter  compound  by  oxidation  with  per- 
manganate of  potash  (Riva,  1896),  and  converted  into  urobilin  by  reduction 
with  aldehyde  (A.  E.  Garrod,  1897). 

Indican,  &c. — The  fact  that  indigo-blue  is  occasionally  present  in  the 
urine  was  noticed  many  years  ago  by  Prout,  and  afterwards  by  other 
observers,  some  of  whom  showed  that  this  colouring  matter  in  many  cases 
made  its  appearance  only  when  the  urine  had  been  exposed  to  the  air. 
Schunck,  of  Manchester,  first  recognised  in  urine  the  constant  presence  of 
indican,  a  colourless  material,  which  he  had  also  discovered  in  plants,  and 
which  readily  passes  into  indigo  blue  by  oxidation.  More  recently,  however, 
it  has  been  found  that  the  indican  of  urine  is  not  identical  with  vegetable 
indican :  according  to  Baumann,  it  is  an  indoxyl-sulphate  of  potass 
(CgHfiNKSOj).  Jaffe  in  1872,  and  Baumann  and  Brieger  in  1879,  observed 
that  indican  could  be  made  to  appear  in  the  urine  of  animals  in  large  quan- 
tity by  feeding  them  with  indol  (H7H-N),  or  by  injecting  that  substance 
under  the  skin.  Now,  indol  is  fonned  within  the  intestine  in  dogs,  and 
to  some  extent  in  man,  as  the  result  of  a  change  in  albmnen  induced  by 

*  MacMunn  distinguishes  between  normal  and  febrile  urobilin  by  the  aid  of  the  spectro- 
scope; but  Hopkins  believes  that  its  supposed  special  charactors  are  due  to  admixture. 
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the  pancreatic  ferment.  The  absorption  of  indol  from  the  intestine  in  all 
probability  gives  rise  to  the  presence  of  indoxyl  in  the  urine;  and  JaflEe 
detected  the  latter  product  in  large  quantity  in  cases  of  obstiaiction  of  the 
small  intestine  and  of  strangulated  hernia,  and  also  in  dogs  after  liga- 
ture of  a  loop  of  small  intestine.  Senator  investigated  the  conditions 
under  which  such  an  excess  is  met  with,  and  found  it  in  states  of' 
iiaanition  and  wasting,  such  as  arise  from  cancer  of  the  stomach,  gastric 
ulcer,  nuiltiple  lymphomata,  phthisis  with  diarrhoea,  or  granular  disease  of' 
the  kidneys.  Heninger  found  the  excess  most  marked  in  cases  in  which 
wasting  is  dependent  ujjon  intestinal  affections  ;  not  only  when  there  was. 
constipation,  but  also  when  diarrhoea  was  present.  In  cases  of  "  catarrhal "' 
(idiopathic  or  simple  ")  jaundice,  and  in  cases  of  cirrhosis  of  the  livei",. 
the  amount  of  indoxyl  in  the  urine  Avas  always  small.  The  recognition  of 
indoxyl'  in  the  urine  is  from  a  practical  point  of  view  unimportant.  The 
Avriter  has  found  the  indoxyl  reaction  most  often  present  in  cases  of  intes- 
tinal obstruction,  carcinoma  of  the  stomach  or  bowel,  and  ordinary  obstinate- 
constipation.  It  is  often  found  in  large  quantity  in  urine  which  is  pale  and. 
contains  little  formed  pigment. 

Jaffe's  test  for  indoxyl  is  to  add  to  the  urine  an  equal  volume  of' 
hydrochloric  acid,  and  then  to  pour  in  drop  by  drop  a  solution  of  chloride- 
of  lime  (calcium  hypochlorite),  shaking  the  fluid  well,  and  adding  no  more 
of  the  chloride  after  a  greenish  colour  begins  to  appear.    If  any  considerable 
quantity  of  indican  is  present,  a  blue  colour  will  soon  show  itself ;  and  if 
the  quantity  is  very  large,  indigo-blue  will  be  deposited  in  flocculi.  A 
dilute  solution  of  bromine  may  be  used  instead  of  the  chloride  of  lime.  The 
blue  pigment  may  be  afterwards  extracted  by  agitating  with  chloroform  or 
ether  ;  and  in  this  way  the  amount  of  it  may  be  roughly  estimated.  Another 
test,  referred  to  by  Dr  Hopkins  in  his  excellent  article  in  the  first  volume  of" 
Schafer's  '  Text-book  of  Physiology '  (p.  287),  is  to  put  a  crystal  of  chlorate 
of  potash  in  a  test-tube  and  cover  it  with  the  urine  to  be  examined ;  strong, 
hydrochloric  acid  is  then  rim  carefully  down  upon  the  crystal,  and  when  the 
urine  floats  upon  the  heavier  acid  a  blue  ring  appears  at  their  junction. 

Indigo-red,  instead  of  its  isomer,  indigo-blue,  sometimes  appears  with 
•Jaffe's  test. 

In  cases  of  constipation,  whether  functional  or  from  organic  disease, 
when  an  equal  bulk  of  hydrochloric  acid  and  a  few  drops  of  nitric  acid  are- 
added  to  the  urine  and  the  mixture  boiled,  a  i>urple  or  claret  colour  is  often 
produced,  and  when,  after  cooling,  this  is  shaken  up  with  ether  the  ether- 
is  reddish,  while  the  urine,  if  indoxyl  is  present,  is  bluish. 

This  red  pigment  is  produced,  according  to  Brieger,  by  another  con- 
stituent of  human  urine,  an  allied  substance,  skatoxyl-sulphate  of  potass, 
which  is  derived  from  shatol  (C^H.^N),  this  being,  like  indol,  a  product  of 
the  decomposition  of  proteids  within  the  intestine.    Both  indol  and  skatol 
have  a  fjecal  odour. 

U ro-enjthrin* — Among  pathological  urinary  pigments,  that  which  gives^ 
a  pink  or  red  colour  to  deposits  of  lithates  was  called  acide  rosa'ique  in 
France,  purpurate  of  ammonia  by  Prout,  purpurin  by  Golding-Bird,  and; 
uro-erythriv.  by  F.  Simon.  It  has  been  lately  investigated  by  MacMunn,. 
Riva,  and  Archibald  Garrod.    It  is  amorphous,  not  very  soluble  in  water, 

*  Uro-erythrin  is  sometimes  spoken  of  as  identical  with  what  Dr  Goldiiig-Bird  called' 
"  purpurin."  Probably,  however,  lie  included  under  that  term  several  substiiiices  which 
are  now  described  as  distinct,  since  his  test  was  to  add  hydrochloric  acid  to  the  hot  urine, 
when  he  obtained  a  colour  "  varying  from  a  delicate  lilac  to  the  deepest  crimson."— C.  H.  F.. 
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but  dissolved  by  hot  alcohol,  and  when  dry  turned  green  by  Liq.  Potassje. 
Its  solutions  are  rapidly  and  completely  blanched  by  light. 

Hannato-'porphyriii.—'nua  iron-free  product  of  hemoglobin  is  present 
in  very^  small  amount  in  normal  urine,  and  also  in  the  bile  and  faeces,  as 
Dr  A.  E.  Garrod  has  lately  shown  (Bradshaw  Lecture,  '  Lancet,'  Nov.  10th, 
1900)  ;  but  it  is  comparatively  abundant  in  the  urine  of  various  diseases 
{e.  g.  rheumatic  fever,  Addison's  disease,  and  cirrhosis  of  the  liver),  and 
•also  in  the  urine  of  those  who  have  lately  taken  sulphonal. 

Alkaptonuria. — Dr  A.  E.  Garrod  (in  the  '  Med.-Chir.  Trans.'  for  1899) 
gave  an  interesting  account,  with  a  table  of  .31  cases,  of  a  rare  condition 
of  urine  known  under  this  name  since  an  observation  of  Bodeker  in  1859. 
The  urine  is  colourless  when  passed,  but  rapidly  acquires  a  deep  brown 
colour  when  exposed  to  the  air,  and  this  oxidation  is  hastened  by  the 
addition  of  alkalies.  The  chemical  nature  of  Bodeker's  "  alkapton ''  is  not 
yet  certain,  but  is  believed  to  be  homo-gentisinic  acid,  probably  derived 
from  tyro  sin. 

The  condition  is  not  connected  with  any  morbid  symptoms,  and  its  only 
<^linical  importance  is  that  alkaptonuria  causes  reduction  of  cojjper,  like 
glycosuria,  though  there  is  no  other  sign  of  the  presence  of  grape-sugar. 
Most  of  the  cases  occurred  in  males ;  some  are  congenital  with  "  family  " 
distribution  among  brothers  and  sisters,  as  in  five  patients  of  Dr  Pavy. 

Medicinal  pigments. — Other  colours  in  the  urine  are  due  to  the  admini- 
stration of  drugs.  Khubarb  colours  the  urine  a  deep  gamboge-yellow, 
which  is  changed  to  red  by  the  addition  of  ammonia.  When  operations 
were  performed  under  the  carbolic  spray,  patients  used  to  pass  urine  of  a 
dingy  olive,  sometimes  almost  black,  colour  ;  this  is  due  to  the  excretion  of 
pyrocatechin,  CyHj(OH),_„  and  its  subsequent  oxidation  by  exposure  to  the 
air.  Senna  imparts  a  broAvnish,  and  log^vood  a  reddish  tinge.  Santonin 
gives  a  conspicuous  orange-yellow  colour  to  the  urine  if  alkaline,  a  golden- 
yellow  if  acid. 

A  curious  jDoint  observed  by  the  late  Dr  Moxon  is,  that  in  persons  who 
are  taking  iodide  of  potassium  the  addition  of  nitric  acid  to  the  urine  pro- 
duces an  orange-coloured  zone, 'the  appearance  of  which  is  characteristic. 

Urinary  Deposits.— We  have  already  spoken  of  leucine  and  tyrosine 
as  precipitated  from  the  urine  in  cases  of  acute  atrojshy  of  the  liver,  and 
we  shall  in  a  future  chapter  discuss  the  subsidence  of  urinary  casts,  eijithe- 
lium,  pus,  and  blood. 

The  urinary  sediments  now  to  be  described  are  saline  or  other  inorganic 
compounds  which  separate  from  their  solution  in  the  urine.  They  are  of 
clinical  importance  from  two  points  of  view :  as  indications  of  disturbance 
of  the  chemical  processes  in  some  other  part  of  the  body,  or  as  involving 
the  risk  of  the  formation  of  gravel  or  calculus  within  the  urinary  organs. 
They  are  (1)  lithic  or  uric  acid  and  the  lithates,  (2)  cystine,  (3)  oxalate  of 
lime,  (4)  earthy  phosphates,  (5)  sulphate  of  lime. 

Lithic  acid  and  lithates.* — In  urine  having  the  normal  acid  reaction 
lithic  acid  exists  in  the  form  of  acid  salts  (probably,  as  Bence  Jones  beheved, 
quadrurates)  of  soda  and  other  bases,  which  at  the  temperature  of  the  body 

*  Litliic  acid  was  the  name  given  by  if-.s  discoverer,  Scheele,  in  1776,  and  was  used  by 
Prout  and  Bence  Jones.  Uric  acid  (Harusiiure)  and  urates  are  later  synonynis  and  less 
distinctive,  but  they  are  as  firmly  fixed  in  chemical  as  lithic  acid  and  lithates  are  in  clinical 
literature. 
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■u-e  moderately  soluble ;  but  as  tlie  fluid  cools,  they  are  often  precipitated 
^'ery  slio'ht  changes  may  disturb  the  balance  between  the  hthates  and 
other  coustituents,  so  as  to  throw  down  the  lithic  acid,  which  requires  a 
very  large  quantity  of  water  (U,000  parts  in  the  cold)  to  hold  at  m  solution. 
Sir  WilUam  Koberts  found  the  quadrurate  to  be  decomposed  by  pure  water 
into  bim-ates  (of  soda,  potash,  or  ammonia)  and  uric  acid.  The  biurate  m 
the  presence  of  acid  phosphates  (of  soda  and  potash)  is  reconverted  into 
quadrurate,  which  is  thrown  down  in  crystals.* 

Liaic  or  wric  acid  (C,H,N,0,),  red  gravel- As  a  .leposit  from  urine, 
this  substance  appears  in  the  form  of  crystalline  grains  which  have  a  reddish 
colour,  so  that  they  often  look  almost  exactly  like  cayenne  pepper.  They 
usually  lie  at  the  bottom  of  the  fluid,  but  sometimes  adhere  to  the  sides 
of  a  o-lass  vessel.  Their  colour  is  not  proper  to  the  acid  itself,  Avhich  is 
colourless ;  it  really  belongs  to  urinary  pigment,  for  which  uric  acid  seems 
to  have  a  strong  attraction.  Dr  Lionel  Beale  has  three  or  four  times  seen 
colourless  ciystals  of  uric  acid  deposited  from  urine  which  happened  to 
contain  hardly  a  trace  of  colouring  matter. 

The  foi-m  of  uric  acid  crystals  is  primarily  that  of  a  rhombic  prism  or 
lozenge,  but  they  present  a  great  many  varieties  of  shape.  Sometimes  they 
are  very  short  and  thick  cylinders ;  sometimes  they  form  rods  which  seem 
to  have  rectangular  extremities;  sometimes  they  appear  as  flat  plates, 
pointed,  oval,  or  of  a  halberd  shape.  Very  often  they  form  large  stellate 
ac^gregations,  and  sometimes  fan-shaped  masses.  Dr  Ord  has  stated  ('  Med.- 
€hir.  Trans.,'  Iviii)  that  the  deviations  in  form  which  those  crystals  present 
from  the  regular  fom-sided  or  six-sided  plates  that  are  seen  Avhen  the  pure 
acid  is  crystallised  from  water,  depend  upon  the  presence  of  mucus  and  of 
colouring  matter,  which  substances  favour  Raine/s  molecular  coalescence  " 
rather  than  crystallisation,  so  that  by  a  kind  of  compromise  the  resulting 
crystals,  instead  of  having  sharp  angles  and  straight  sides,  are  more  or 
less  rounded  oft",  and  also  tend  to  cohere  together  in  masses  having  a 
common  centre.  He  has  found  that  the  presence  of  albumen  in  the 
urine  still  further  modifies  the  form  of  the  crystals,  rendering  them  small 
and  thick,  with  their  angles  more  or  less  nearly  equal,  so  as  to  give  them  , 
the  barrel  or  cask  shape.  The  association  with  sugar,  on  the  other  hand, 
tends  to  produce  flat  and  elongated  crystals,  which  may  have  the  typical 
hexagonal  shape  that  is  otherwise  rarely  seen. 

A  microscopical  deposit  of  lithic  acid  is  sufiiciently  distinguished  from 
any  other  that  occurs  in  the  urine,  by  being  crystalline  and  of  yellow 
colour.  Its  weight,  its  red  colour,  its  solubility  in  alkalies,  and  insolubility 
in  dilute  acids  are  equally  characteristic  to  the  naked  eye.  Moreover,  unless 
the  quantity  be  very  small,  the  well-known  murexide  test  can  be  tipplied. 

Mixed  amorphous  Hthates  or  urates. — The  commonest  of  all  urinary 
•sediments  consists  of  a  loose  pulverulent  substance,  which  varies  in  tint,  but 
is  always  deeper  coloured  than  the  urine  from  which  it  is  deposited.  It  is 
■often  spoken  of  as  brick-coloured,  or  "  lateritious "  {later,  a  brick).  It 
generally  settles  quickly,  leaving  the  urine  above  almost  clear,  but  some- 


iinne, 

DOW  believed  to  be  the  case.  Uy 
p.  79)  it  is  maintained  that  the  acid  phosphate  of  soda  (the  cause  of  the  acid  reaction  of 
urine)  gradually  takes  away  from  the  uric  acid  more  and  more  of  the  bases  with  which  it  is 
combined,  so  that  an  appreciable  diminution  in  the  acidity  of  the  urine  may  be  produced 
m  this  way,  since  the  uric  acid,  deposited  in  a  solid  form,  can  no  longer  affect  the  reaction. 
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times  It  remains  a  long  wliile  diffused.  Not  infrequently,  if  the  urine  haii 
been  put  aside  while  still  warm,  different  strata  of  tlie  deposit  in  the  same 
glass  have  different  colours— fawn-coloured,  orange,  brick-red,  or  purplish. 
A  part  adheres  to  the  side  of  the  vessel  as  a  sort  of  film  or  bloom,  which 
IS  easily  cleaned  off  by  a  little  liquor  potassae  or  hydrochloric  acid.  With 
the  microscope  this  precipitate  is  seen  to  consist'  of  minute  amorphous 
granules,  which  are  coarser  or  finer,  according  to  the  closeness  of  its 


aggregation. 


As  soon  as  the  turbid  urine  is  warmed,  it  becomes  bright  and  clear  : 
and  even  when  albumen  is  present,  there  is  little  difficulty,  for  the  lithates 
dissolve  at  a  far  lower  temperature  than  that  at  which  albumen  coagulates. 

The  lateritious  deposit  was  formerly  spoken  of  in  this  country  as  urate 
of  ammonia,  while  German  writers  described  it  as  urate  of  soda.  It  always 
consists  of  urate  of  soda  in  the  largest  amount,  mixed  in  different  propor- 
tions with  those  of  potass  and  lime,  to  which  that  of  ammonia  is  onlv 
exceptionally  added.  The  quantity  of  uric  acid  in  it  is  much  in  excess, 
of  Avhat  would  correspond  even  M'ith  the  ordinary  acid  salts  of  these  bases, 
(for  uric  acid  is  bibasic),  being  in  fact  about  twice  as  much  (quadrurates), 
and  making  up  80  or  90  per  cent,  of  the  whole  precipitate.  Roberts 
says  that  this  loosely  combined  acid  can  be  separated  from  the  acid  lithates 
by  Avarm  water  (which  must  of  course  be  used  sparingly),  or  even  by  cold 
water,  with  which  the  deposit  is  to  be  repeatedly  Avashed  upon  a  filter. 

Crystalline  lithates  or  urates. — It  is  a  curious  fact  that  urate  of  soda' 
is  never  deposited  from  urine  in  those  needle-shaped  crystals  with  which 
we  are  familiar  in  gouty  concretions  {cf.  vol.  i,  p.  468),  and  which  may  be- 
readily  obtained  artificially  from  solutions  of  the  salt.  In  some  cases, 
however,  it  forms  opaque  globular  masses  from  which  project  spiny  crystals., 
straight  or  curved.  These  "hedgehog"  or  "thorn-apple"'  {Stechapfel). 
bodies  occur  in  putrid  ammoniacal  virine  ;  but  they  are  also  sometimes  seen 
in  children  who  are  feverish,  when  the  urine  is  scanty  and  concentrated. 
Roberts  relates  the  case  of  a  child  three  years  old  who  was  suffering  from 
fever,  and  had  passed  no  water  for  three  days  :  while  he  was  examining 
,  the  abdomen,  the  child  cried,  and  urine  began  to  flow  ;  the  first  that  came 
Avas  turbid  and  of  a  gamboge-yellow  colour,  and  was  found  to  be  full  of 
the  spiny  globules  of  sodium  urate. 

Clinical  significance. — In  medical  practice,  deposits  of  lithic  acid  and  of 
lithates  have  to  be  looked  at  from  two  points  of  view. 

First,  there  is  the  question  Avhether  they  are  likely  to  be  the  cause  of 
calculi,  with  lumbar  pain,  hsematuria,  and  other  symptoms  of  pyelitis  or 
of  renal  colic. 

As  regards  free  uric  acid,  if  it  is  present  in  the  urine  as  it  is  passed, 
it  is  ahvays  morbid  and  frequently  gives  pain  while  it  traverses  the  urethra. 
If  it  is  precii>itated  soon  after  the  urine  is  passed  from  the  bladder — if,  as 
Roberts  puts  it,  the  ciystals  are  seen  before  the  urine  cools — there  is  alwaj's- 
a  risk  that  they  may  also  separate  in  the  urinary  passages.  If  the  deposit 
takes  place  within  three  or  four  hours  it  is  certainly  not  natural,  but  if 
not  until  after  twelve  hours,  it  has  no  pathological  significance. 

Amorphous  urates  cannot  in  themselves  produce  irritation  of  the  kidneys 
or  bladder,  since  they  are  never  ijreci|)itated  so  long  as  the  urine  is  of  the 
temperature  of  the  body.  But  the  hedgehog  crystals  of  sodium  lithate  are 
perhaps  less  innocent. 

Secondly,  there  is  the  question  how  far  deposits  of  lithic  acid  or  of" 
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lithates  indicate  a  disturbance  of  the  chemical  in-ocesses  by  which  nitro- 
<renous  compounds  are  prepared  for  excretion  by  the  kidneys. 

We  cannot  too  strongly  insist  that  the  formation  of  such  precipitates 
is  not  in  itself  a  proof  that  the  cpiantity  of  uric  acid  is  excessive.  In  the 
case  of  the  amorphous  urates  a  great  deal  depends  upon  the  teiivperaturt 
to  Avhich  the  urine  falls  when  it  cools.  There  does  not  appear  to  be  any 
other  cause  than  the  lower  temperature  for  the  fact  that  red  deposits  are 
so  much  more  often  observed  in  winter  than  in  summer.  Again,  whatever 
diminishes  the  amount  of  water  excreted  by  the  kidneys  increases  the 
likelihood  that  urates  will  be  precipitated.  This  seems  to  be  the  reason 
why  amorphous  m-ates  are  so  often  seen  in  healthy  persons  after  violent 
exercise  and  after  profuse  sweating,  and  also  in  patients  who  are  suffering 
from  any  disease,  such  as  rheumatic  fever,  attended  with  perspiration  in  its 
whole  course,  or  who  are  passing  through  the  crisis  of  an  attack  of  pneu- 
monia. Again,  the  degree  of  acidity  of  the  urine  is  also  of  importance. 
Most  observers  say  that  urates  are  never  deposited  except  from  urine  which 
is  acid,  but  according  to  Salkowski  the  reaction  is  occasionally  found  to  be 
neutral.  In  the  case  of  free  uric  acid,  the  degree  of  acidity  of  the  urine  is 
the  most  essential  cause  of  its  precipitation.  In  addition  to  a  high  degree 
of  acidity,  Roberts  mentions  poverty  in  chloride  of  sodiuui  and  other  mineral 
salts  and  low  amount  of  pigment,  as  conditions  Avhich  favour  deposit  of  uric 
acid,  independent  of  its  abundance  in  the  urine. 

On  the  whole,  therefore,  we  conclude  that  cold  after  the  urine  has  been 
passed,  and  acidity  with  concentration  before  its  being  passed,  are  the  most 
common  causes  of  deposit  of  the  mixed  lithates  ;  and  that  a  high  degree 
of  acidity  is  the  most  common  cause  of  the  deposit  of  crystals  of  lithic 
acid. 

Quantitative  annli/si-'i  of  Utlvic  or  uric  arid. — An  obvious  uiethod  is  to 
precipitate  with  hydrochloric  acid,  to  collect  tlie  uric  acid  upon  a  filter,  and 
to  weigh  it;  a  variable  amount  of  the  uric  acid  remains  in  solution  and 
must  be  allowed  for.*  Ludwig  and  Salkowski  introduced  a  method  which 
depends  upon  the  formation  of  urate  of  silver  ;  this  is  veiy  accurate  but 
somewhat  troublesome.  Dr  Pavy  has  advocated  ('  Med.-Chir.  Trans.,'  Ixii) 
the  use  of  the  amnioniated  cupric  solution,  Avhich  he  employs  for  the 
estimation  of  sugai*.  Dr  Haycraft  has  since  devised  a  modification  of 
the  silver  method,  which  was  described  in  the  "  Journal  of  Anatomy  and 
Physiology,'  vol.  xx,  p.  695.    It  is  more  rapid,  but  less  accurate. 

Dr  F.  G.  Hopkins  has  introduced  a  process  of  estimating  uric  acid  as 

*  Tlie  details  of  tliis  process  and  of  the  silver  process  next  meutioiied  in  the  text  are 
given  as  follows  by  Dr  Oaragee  :— "  In  order  to  determine  the  amount  of  uric  acid,  200 
cuhic  centimetres  of  the  filtered  urine  (from  which  any  albumin  which  nuiy  be  present  has 
been  separated  by  boiling)  is  treated  with  10  or  15  c.c.  of  liydrochloric  acid  of  specific 
gravity  1'12,  and  set  aside  for  forty-eight  hours. 

"At  the  end  of  tliat  time  the  uric  acid  is  collected  on  a  small  weighed  filter;  the  filter 
and  uric  acid  are  carefully  washed,  and  the  washings  added  to  the  filtrate.  The  filter  and 
uric  acid  are  then  weighed,  and  l)y  subtracting  tlio  weight  of  the  iormer  that  of  the 
greater  part  of  the  latter  is  found. 

"  The  combined  volume  (>f  the  uriue  and  the  washings  of  the  filter  is  now  carefully 
ascertained,  and  for  each  10  c.c.  0-0004.8  grm.  (nearly  half  a  niilligramme)  of  uric  acid  is 
added  to  the  amount  already  directly  obtained  by  weighing. 

"  Salkowski  and  Ludwig's  method  consists  in  precipitating  a  Icnown  quantity  of  ijrine 
with  a  specially  prepared  ammoniacal  solution  of  silver.  'J'hc  precipitated  urate  of  silver 
is  collected  on  a  filter,  washed  with  ammoniacal  water,  and  then  decomposed  by  boiling  it 
with  a  special  solution  of  sodium  sul])hide,  silver  sulphide  being  precipitated  whilst  all  the 
uric  acid  is  obtained  as  urate  of  soda  in  solution.  From  the  latter,  after  concentration,  the 
uric  acid  is  precipitated  by  means  of  hydrochloric  acid." 
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ammonuun  urate,  which  is  at  once  accurate  and  neither  tedious  nor  diffi- 
cult. It  will  l)e  found  in  the  '  Proc.  Royal  Soc'  for  1892,  and  more  fullv 
descril)ed  in  the  thirteenth  volume  of  the  '  Journal  of  Patholofrv,'  for  1893 
(p.  451).  A  hundred  c.c.  of  urine  are  saturated  withNH.,Cl,  and',  after  tw(. 
hours'  standing,  the  insoluble  ammonium  urate  is  filtered  oflf,  washed  with 
solution  of  the  same  ammonium  chloride  in  hot  Avater,  and,  after  treatment 
with  HCl,  the  resultant  uric  acid  is  in  its  turn  filtered  off,  washed,  dried, 
and  weighed. 

Fathology. — Tlie  total  quantity  of  uric  acid  excreted  on  mixed  diet  by 
healthy  persons  in  the  twenty-four  hours  is  not  large ;  as  a  rule,  it  is  from 
five  to  eight  grains.  The  proportion  between  the  uric  acid  and  the  urea  is 
usually  as  one  to  fifty  or  as  one  to  sixty. 

It  is  remarkable  that  uric  acid  crystals  are  very  common  in  the  urine 
of  children,  even  infants  at  the  breast;  and  calculi  of  uric  acid  are  fre- 
quently found  in  the  bladder  of  boys.  The  explanation  of  this  fact  is  not 
obvious,  nor  the  equally  curious  one  that  these  calculi,  though  common  in 
hospital  patients,  are  rare  in  private  practice. 

Liebig  supposed  that  lithic  acid  is  formed  by  oxidation  out  of  the  same 
materials  as  urea,  and  represents  a  stage  in  the  formation  of  the  latter  sub- 
stance in  -which  the  oxidising  jirocess  is  as  yet  incomplete.  This  hypo- 
thesis, however,  has  never  been  proved.  The  most  obvious  Avay  of  testing 
it  was  that  of  adding  uric  acid  to  the  food,  and  determining  whether  or 
not  the  amount  of  urea  excreted  afterwards  undergoes  an  increase.  AVohler 
a.nd  Frerichs  tried  this  experiment,  and  came  to  the  conclusion  that  the 
uric  acid  was  mainly  converted  into  urea.  Salkowski  found  that  in  dogs 
allantoin  appeared  to  be  formed  out  of  the  lithic  acid;  and  oxaluric  acid 
and  oxalic  acid  are  also  products  of  lithic  acid. 

In  birds  lithic  acid  is  derived  from  the  same  aspai-tic  acid,  glycin,  leucin, 
and  asparagin,  which  in  mammalia  pass  into  urea;  and  urea  itself,  when 
given  to  birds,  is  said  to  undergo  conversion  into  lithic  acid.  But  according 
to  the  latest  evidence  the  formation  of  lithic  acid  in  mammals  is  separate 
from  that  of  iirea  throughout,  and  is  not  a  stage  in  the  j^rocess.  Indeed,  it 
seems  probable  that  the  output  of  uric  acid  is  nearly  constant  so  far  as  food 
is  concerned,  and  that  its  ratio  to  urea  varies  with  the  output  of  urea. 

Clinical  facts  which  seem  to  support  the  view  that  lithic  acid  may  be 
excreted  in  excess  as  the  result  of  a  deficient  supply  of  oxygen,  and  take  the 
place  of  urea,  are  open  to  question  in  every  case.  Thus  there  is,  no  doubt, 
in  leuchsemia  a  marked  increase  of  uric  acid  in  the  urine,  both  absolutely 
and  relatively  to  the  urea  ;  and  this  has  been  attributed  to  the  deficiency 
of  red  discs  as  oxygen  carriers  ;  but  Pettenkofer  and  Voit  found  that  in  a 
case  in  which  the  excess  of  lithic  acid  amounted  to  64  per  cent.,  the  absorp- 
tion of  oxygen  and  the  evolution  of  carbonic  acid  from  the  lungs  were 
normal.  Cohnheim  stated  that  the  uric-acid  infarcts  "  in  the  kidneys  of 
newly  born  infants,  are  common  in  healthy  children  who  had  breathed  well, 
but  are  often  absent  when  there  had  been  pulmonary  atelectasis,  bronchitis, 
or  bi-onclio-pneumonia ;  and  Bartels  many  years  ago  ('  Deutsclies  Arch.,' 
1865)  endeavoured  to  show  that  in  various  conditions  of  insufficient  aeration 
of  the  blood  the  amount  of  lithic  acid  in  the  urine  is  increased  in  proportion 
to  that  of  the  urea,  from  the  normal  rate  of  one  to  fifty  or  sixty,  up  to  that 
of  one  to  thirty-five.*    But  experiments  made  on  animals  by  Senator  and 

*  If  Bartels'  figures  were  based  on  the  results  given  by  Ileintz's  method  of  cstunating 
uric  acid,  they  were  i^robably  low  rather  thati  exaggerated. 
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others  contradicted  these  observations  ;  and  it  has  smee  been  shown  b} 
Frilnkel,  and  also  by  Fleischer  (•  Yirch.  Arch.,'  1882),  that  the  eftect  ot 
dyspnoea  is  actually  to  augment  the  secretion  of  urea.  Possibly  the  ovei- 
activity  of  the  respiratory  muscles  plays  a  part  in  bringing  about  this 
result ;  but,  as  Salkowski  observes,  the  conditions  in  dyspnciia  are  far  too 
compKcated  to  allow  of  our  attributing  changes  in  the  urine  solely  to 
a  deticient  supply  of  oxygen.* 

The  meaning  of  deposits  of  uric  acid  or  of  urates  in  gastric  and  hepatic 
disorders  is  not  always  clear.  Roberts  made  during  seven  days  a  series 
of  observations  on  a  person  Avho  dined  at  2  p.m.  and  afterwards  took  no 
solid  food  till  the  next  morning.  He  found  that  during  the  period  ^vhen 
the  urine  was  alkaline  after  the  meal— which  was  from,  4  p.m.  till  7  p.m. 
—the  quantity  of  lithic  acid  excreted  in  each  hour  was  three  times  greater 
than  it  was  from  9  p.m.  till  11  p.m.,  or  later  on  diu-ing  sleep.  The 
proportion  which  the  acid  bore  to  the  rest  of  the  urinary  solids,  and  even 
to  the  water,  was  likewise  greater,  though,  being  alkaline,  the  urine  of 
com-se  threw  down  no  deposit  of  lithates.  The  food  taken  while  these 
observations  were  being  made  was  very  simple. 

As  a  matter  of  fact,  many  persons  who  habitually  live  plainly,  and  pass 
clear  urine,  find  that  the  occurrence  of  a  brickdust  deposit  is  sure  to  follow 
indiscretion  in  diet ;  while  others,  who  habitually  indulge  in  the  pleasures 
of  the  table,  no  less  habitually  pass  urine  that  becomes  turbid  with  urates 
as  it  cools.  No  doubt  this  does  not  prove  an  excessive  excretion  of  lithio 
acid  ;  it  may  depend  on  deficient  water  or  excessive  acidity. 

That  deposit  of  lithates  is  not  an  indication  of  excessive  nitrogenous 
elimination  from  eating  too  much  nitrogenous  food  seems  clear  from  the 
fact  that  it  is  most  apt  to  follow  "  rich"  (i.  e.  fatty)  and  sweet  dishes,  port 
wine,  and  champagne,  which  contain  little  or  no  nitrogen. 

The  presence  of  excess  of  colouring  matter,  and  particularly  of  uro- 
eiythrin,  in  the  urine  is  generally  held  to  afford  evidence  of  lithiasis,  apart 
from  the  mere  presence  of  the  uric  acid  or  of  the  urates.  The  deeper  the 
tint  of  a  lateritious  deposit  occurring  in  a  non-febrile  patient,  the  more 
surely  is  it  often  regarded  as  a  proof  of  lithsemia  "  or  a  gouty  diathesis ; 
and  the  same  conclusion  is  drawn  from  the  formation  of  pigment  in  large 
quantity  on  the  addition  of  mineral  acids  to  urine. 

The  late  Dr  Golding-Bird  was  convinced  that  the  presence  of  a  violet 
colour  on  the  addition  of  hydrochloric  acid  to  urine  and  heating  was  a 
proof  of  "  derangement  of  the  hepatic  function."  He  thought  it  was  some- 
times a  valuable  clinical  aid  to  diagnosis  in  cases  in  which  there  was  an 
abdominal  tumour  of  doubtful  nature,  or  in  which  it  was  uncertain  whether 
ascites  was  due  to  hepatic  disease  or  to  chronic  peritonitis.  This  indox-yl- 
sulphate  reaction  has,  however,  no  connection  with  the  pink  pigment  just 
mentioned.  Nor  can  we  attach  much  significance  to  the  coloured  zone  that 
is  often  observed  when  urine  is  poured  upon  nitric  acid.  This  seems  to 
depend  upon  the  presence,  in  different  proportions,  of  the  chromogen  of 
urobilin,  indican  (or  rather  indoxyl-sulphate),   and  skatoxyl-sulphate  of 


*  Dr  Haig  believes  that  the  excretion  of  lithic  acid  and  lithates  is  increased  by  taking 
alkalies  and  diminished  by  acids  ;  the  explanation  apparently  being  that  in  the  former  case 
the  lithic  acid  or  acid  lithates  in  tiie  liver  and  spleen  are  rendered  more  soluble,  and  thus 
carried  off' in  larger  quartitity  to  the  kidneys  ('  Jouni.  of  Physiology,'  vol.  viii,  p.  211)  ;  but 
Dr  Hopkins  states  that  there  is  no  foundation  for  the  conclnsion  that  the  excretion  of  uric 
acid  varies  inversely  as  the  acidity  of  the  urine  ('  Scliiifer's  Text-book,'  vol.  i,  p.  595). 
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constipation  ^  ^  ^      """""^^  '-'"^•-^^  ^narked 

forms  as  crystals  m  the  kidneys  and  urine  of  new-born  infants     T  outnu 
of  urates  is  n.  most  cases  increased  by  excessive  exercise     Thei/  xretion 
does  not  appear  to  be  increased  by  the  use  of  alkalies,  although  it  L  probaWe 
that  the  uric  acid  and  the  less  soluble  urates  may  thus  be  excreted  in  ' 

ur^f  rs  :    r    ""f"''''''?  ""-^-^^^^^  ''^^  '"^^-"^^  ^--^  in  the  ttent.- 
lour  homs.f    In  gout,  accordnig  to  Sir  Alfred  Gai-rod's  original  observV 

tions,  the  unc  acKi  excreted  is  diminished,  except  during  an^cute  attack 

Tustnllv      S:  7-  '""r'.  ^-^^'h-^'the  ou^.ut  of  lithic  acid 

^usuali}-  as  lithates)  is  constantly  increased. 

Cystine  (C,H,NSO,),:-In  1810  Wollaston  discovered,  in  analysincr  an 
Urmary  calculus,  that  it  was  composed  of  a  pecuUar  substance,  to  which  he 
gave  the  name  of  "  cystic  oxide/'  Subsequently  the  same  substance,  which 
IS  now  known  as  cystine,  was  found  to  occur  as  a  light  flocculent  deposit 
trom  the  urine.  It  looks  like  a  fawn-coloured  sediment  of  amorphous 
urates,  but  with  the  microscope  it  is  seen  to  be  crystalline,  consistincr  of 
hexagonal  tablets,  which  Roberts  describes  as  having  an  iridescent,  mother- 
ot-pearl  lustre,  and  as  being  often  cliased  on  the  surface  by  lines  of  secon- 
dary crystallisation ;  there  may  also  be  thick  rosettes  of  great  brilliancy. 

Acetic  acid  throws  down  from  urine  yielding  this  deposit  an  additional 
quantity  of  cystine,  which  had  remained  dissolved  ;  and  sometimes,  per- 
haps, might  reveal  its  presence  in  urine  which  contained  it  in  too  'small 
an  amount  to  yield  a  spontaneous  sediment.  But  the  occurrence  of  cvstine 
in  any  form  is  veiy  rare. 

Urine  which  deposits  cystine  is  usually  faintly  acid,  and  is  described 
us  having  "  a  honey-yellow  colour,  an  oily  appearance,  and  a  peculiar  sweet- 
briar  odour."  The  sediment  is  instantly  dissolved  by  caustic  ammonia; 
when  this  evaporates  the  hexagonal  crystals  reappear,  and  also  highlv 
refracting  prisms,  lying  singly  or  forming  stars,  which  are  not  otherwise 


seen. 


Cystine  is  a  derivative  of  amido-laetic  acid ;  its  formula  corresponds 
with  sulph-amido-pyruvic  acid,  pja-o-racemic  or  pyruvic  acid  being  derived 
from  lactic  acid.  A  remarkable  fact  is  the  large  amount  of  sulphur  it  con- 
tains, nearly  26  per  cent.  When  urine  holding  cystine  in  solution  decom- 
poses, it  evolves  sulphuretted  hydrogen,  so  that  "it  blackens  a  beaker  in 
which  it  stands  by  its  action  on  tlie  lead  in  the  glass.    It  is  said  that  the 


*  Dr  Hopkins  informs  the  writer  that  one  of  tlie  pigments  thus  produced  from  its 
cbromogen  is  uro-rosein,  a  very  definite  substance. 

t  See  paper  by  Dr  Fawsett  in  the  '  Guy's  Hosp.  Reports  '  for  1895. 

X  Seven  atoms  of  hydron^en  or  six  iire  sometimes  assigned  to  cystine  (Dewiir  and 
Gamgee, '  Jouru.  Anafc.  and  Pliys.,'  vol.  v).  See  A.  S.  Lea's  foot-note  to  the  Appendix  to 
Foster's  '  Physiology,'  5th  ed.,  p.  150. 
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silver  in  the  jiockets  of  persons  jaassing  cystine  in  the  urine  may  be 
discoloured.* 

Cystine  has  several  times  been  observed  in  the  urine  of  brothers  or 
sisters.  It  is  more  often  seen  in  males  than  females,  and  in  children  or 
voung  adults  than  in  those  who  are  older,  but  Koberts  met  with,  it  in  a 
patient  aged  tifty-seven.  No  ill-health  is  associated  with  its  presence,  but 
it  may  lead  to  the  formation  of  calculi.  Some  patients  go  on  voiding  it 
for  many  years  ;  or  it  disappears  from  the  ui-ine  for  a  time,  and  then 
returns,  or  may  never  be  seen  again.  It  is  said  that  some  patients  have 
passed  as  much  as  fifteen  grains  of  cystine  in  the  twenty-four  hours. 

The  treatment  that  has  been  advised  is  the  administration  of  nitro- 
hydrochloric  acid,  or  tincture  of  perchloride  of  iron,  but  it  is  doubtful 
Avhether  either  is  of  use. 

Xaiithin  (CHNO),  which  appears  as  a  very  rare  calculus,  was  first 
detected  in  the  urine,  by  Strecker,  in  1857.  It  is  noAV  often  found  to  be 
present,  and  can  be  exactly  estimated.  It  and  its  allies  hypoxanthin  and 
guanin  (the  alloxuric  bodies)  are  closely  related  chemically  and  physio- 
logically to  uric  acid,  and  all  these  have  been  observed  as  urinary  deposits. 

Leucin  and  tyrosin  have  been  already  described  as  present  in  the  urine 
of  acute  atrophy  of  the  liver  (supra,  p.  546). 

Oxalate  of  lime  (.CaC^O_,-f  4Aq.).— This  substance  produces  in  the  urine 
a  slight  precipitation-cloud,  so  little  noticeable  that  a  patient's  attention 
is  scarcely  attracted  by  it.  In  a  glass  Vessel  it  often  appears  to  the  naked 
eye  as  bright  points  Hoating  on  a  thin  film  of  mucus;  or  it  clings  to  the 
sides  of  a  glass,  and  marks  it  Avith  minute  lines,  rmming  transversely  or 
obliquely,  as  if  it  were  scratched ;  these  are  due  to  the  crystallisation  of 
the  salt  along  minute  irregularities  left  on  the  surface  of  the  glass  when 
wiped.  Or,  near  the  bottom  of  the  vessel,  a  soft,  grey,  mucus-looking  sedi- 
ment supports  a  white  denser  layer  with  an  undulating  but  sharply  limited 
surface. 

If  a  drop  of  the  deposit  be  taken  up  with  a  pipette,  and  placed  under  the 
microscope,  the  oxalate  is  generally  seen  to  form  small,  colourless,  octahedral 
crystals,  beautifully  transparent  and  lustrous.  So  transparent  are  these 
octahedra  that  all  their  facets  and  angles  are  visible  at  the  same  time. 
They  have  a  flattened  shape,  the  principal  axis  being  much  shorter  than 
the  other  two.  In  size  they  vary  considerably ;  the  late  Dr  Golding-Bird 
found  that  the  length  of  the  sides  of  different  specimens  ranged  from 
_J!__  to  of  an  inch.  They  usually  present  one  apex,  and  then  have 
the  appearance  which  is  aptly  compared 'to  that  of  a  square  envelope. 
But  in  other  positions  they  may  seem  to  have  a  rhombic,  or  occasionally 
rectangular  or  hexagonal,  outline.  They  are  really  octahedra,  two  four- 
sided  pyramids  set  base  to  base.  Other  modifications  in  their  shape  are  due 
to  flattening  of  their  lateral  edges,  which  gives  them  a  dodecahedral  form, 
so  that  they  consist  of  a  regular  prism  with  a  pyramid  on  each  summit. 
It  is  also  said  that  half-crystals  are  sometimes  seen — pyramids  on  a  square 
ibase. 

Occasionally  oxalate  of  lime  appears  in  the  form  of  "  dumb-bells."  ■  The 

*  The  coinposition  of  cystine  forms  iin  obvious  point  of  resemblance  between  it  n-ml 
taurine,  a  constituent  of  bile.  Cystine  lias  recently  been  artificially  obtained  by  MOruer 
from  horn. 
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real  sliape  m  that  of  a  flattened,  rounded  disc,  Avith  a  central  depression 
m  each  surface;  and  when  these  discs  lie  edgewise,  they  look  like 
dumb-bells.  According  to  Golding-Bird  the  long  diameter  ranges  from 
Trho  to  of  an  inch;  their  short  diameter  from  .^J^^^  to  of  an  inch. 
There  was  at  one  time  douljt  as  to  the  chemical  nature  of  the  dumb-bells 
Dr  Bird  was  disposed  to  think  that  they  differed  in  composition  from  the 
octahedra,  and  might  possibly  consist  of  the  oxalurate  of  lime.  But  this 
question  has  been  finally  set  at  rest  by  the  observations  of  Dr  Ord,  who 
has  shown  that  when  oxalic  acid  and  lime  come  into  contact  in  gelatine, 
the  dumb-bell  form  may  be  observed.  The  assumption  of  a-  discoid,  rather 
than  of  a  crystalline  character,  is  doubtless  due  to  the  presence  of  colloid 
substances,  such  as  gelatine,  gum,  and  mucin. 

Dr  Lionel  Beale  has  recorded  the  presence  of  dumb-bell  crystals  in  the 
interior  of  renal  tube-casts. 

Chemically,  calcium  oxalate  may  be  distinguished  by  its  being  insoluble 
in  potash  and  in  acetic  acid.  The  shape  of  the  octahedra,  however,  is  in 
itself  a  sufficient  proof  of  their  nature;  it  is  only  the  dumb-bells  which 
might  be  mistaken  for  like  bodies  of  a  different  composition. 

Oxalate  of  lime  is  no  doubt  in  part  derived  directly  from  the  food. 
Many  vegetables  and  fruits  contain  this  salt;  not  only  rhubarb  (which  is 
so  largely  eaten  in  the  spring  in  England)  and  soiTel  (which  on  the  Con- 
tinent forms  a  common  article  of  diet),  but  also,  to  a  less  extent,  spinach, 
cauliflower,  asparagus,  tomatoes,  apples,  and  grapes.  Buchheim  and 
Piotrowski  found  that  from  10  to  U  per  cent,  of  the  quantity  of  oxalate 
ingested  could  be  recovered  in  the  urine. 

Auerbach  detected  oxalate  of  lime  in  the  urine  of  dogs  when  fed  entirely 
on  animal  food ;  so  that  oxalic  acid  may  be  formed  within  the  body  as  the 
result  of  chemical  changes,  possibly,  from  uric  acid.*  Schunck's  discovery, 
that  oxaluric  acid  in  minute  quantity  is  a  normal  urinary  constituent,  may 
perhaps  point  to  a  step  in  the  process  in  question.  English  physicians  of 
a  former  generation  supposed  that  oxalic  acid  arose  out  of  sugar ;  its  abun- 
dant presence  in  the  urine  has  often  been  observed  in  diabetes. 

Clinical  sic/nificance. — Prout  and  Golding-Bird  regarded  the  i-ecogni- 
tion  of  the  oxalate  of  lime  in  the  urine  as  aft'ording  a  key  to  the  successful 
treatment  of  a  group  of  symptoms  which  included  pain  or  sense  of  weight 
across  the  loins,  irritability  of  the  bladder,  incapacity  for  exertion,  impair- 
ment of  sexual  poAver,  dryness  of  the  palms  of  the  hands,  nervousness, 
hypochondriacal  depression,  and  loss  of  flesh.  But  in  the  urine  of  many 
such  "  neurasthenic  "  patients  no  oxalate  can  be  found,  Avhile  in  that  of 
many  who  are  not  so  it  is  present.  Again,  Fiirbringer  has  shown  that  no 
conclusion  as  to  the  quantity  of  the  salt  contained  in  the  urine  can  be 
drawn  from  the  fact  tliat  crystals  are  discovered  in  the  urine.  Healthy 
persons,  according  to  Schultzen  ('  Keichert's  Archiv,'  1868),  pass  about  a 
grain  and  a  half  in  tlie  whole  of  the  twenty-four  hours ;  occasionally,  in  cases 
of  jaundice,  as  much  as  seven  and  a  half  grains. 

The  writer  at  one  time  used  to  look  for  oxalates  in  the  urine  of  nervous 
and  dyspeptic  patients,  passing  a  large  amount  of  pale  colour  and  low 

*  Dr  Rees  mnintained  in  liis ' Crooninn  Lectures'  for  1856  that  nil  the  oxalic  acid  arose 
out  of  uric  acid  iu  the  urine  itself,  especially  when  lieat  was  applied  to  it  for  testing  pur- 
poses. This  is  very  doubtful ;  and  Neubauer  ('  Ztschrift.  f.  anal.  Chem.,'  1868)  found  that 
even  on  adding  oxalurate  of  ammonia  and  chloride  of  calcium  to  urine  no  oxalate  of  lime 
was  formed,  the  only  change  being  the  conversion  of  the  oxalurate  into  carbonate  of 
ammonia  when  the  fluid  putrefied  and  became  alkaline. 
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specific  gravity,  and  no  doubt  the  characteristic  crystals  were  oiten  to  be 
found,  independently  of  eating  rhubarb  tart.  But  they  Avere  perhaps  as 
often  absent,  and  they  certainly  sometimes  form  in  the  course  of  twenty- 
four  hours  after  the  urine  has  been  passed. 

It  has  long  been  known  that  the  octahedral  crystals  are  more  numerous 
and  larger  in  urine  that  has  stood  for  a  time  than  they  were  when  it  was 
first  passed  :  and  Voit  and  Hoft'man  have  satisfactorily  accounted  for  the 
•n-adual-  separation  of  the  oxalate  of  lime  from  urine  which  held  it  in  solu- 
tion. As  far  back  as  1856,  Neubauer  showed  that  this  salt  can  be  kept 
dissolved  by  a  solution  of  the  acid  phosphate  of  soda.  But  when  urine  is 
allowed  to  stand,  the  urate  of  soda  in  it  is  acted  upon  by  the  acid  phosphate 
of  soda,  so  that  an  acid  urate  of  soda,  and  iiltimately  free  wric  acid,  are 
formed,  while  the  phosphatic  salt  loses  its  acidity.  Consequently  the 
condition  of  the  oxalate  of  lime  being  held  in  solution  is  no  longer  present, 
and  it  ciystallises  out. 

The  fact,  therefore,  that  octahedra  are  discovered  in  a  patient's  urine 
is  in  itself  no  reason  for  supposing  that  there  is  danger  of  the  deposition 
of  oxalate  of  lime  in  the  renal  pelvis  or  in  the  bladder.  It  would  also 
seem  to  follow  that  the  danger  must  be  less  in  proportion  as  the  urine  is 
more  highly  acid,  but  oxalate  crystals  may  often  be  found  in  very  acid 
urine;  Salkowski  alone  speaks  of  them  as  being  present  chiefly  in  urine 
that  is  only  just  acid,  neutral,  or  faintly  alkaline.  They  are  sometimes 
seen  in  association  with  deposits  of  urates  or  of  m-ic  acid ;  and  radiating 
crystals  of  phosphate  of  lime  are  not  uncommon  in  urine  containing  oxa- 
lates. 

Oxalate  of  lime  is  insoluble  in  hot  and  cold  water,  in  potash,  and  in 
acetic  and  dilute  hydrochloric  acids.  Only  strong  hydrochloric  acid,  with 
the  aid  of  heat,  decomposes  this  veiy  stable  salt. 

From  what  has  been  already  stated,  it  is  evident  that  treatment  is  by  no 
means  necessary  for  all  cases  in  which  oxalate  of  lime  is  discovered  in  the 
urine.  Dyspepsia  and  the  eft'ects  of  dyspepsia  must  be  dealt  with  in  the 
same  Avay  as  if  no  such  deposit  Avere  present  ;  and  as  a  i-ule  the  nitro- 
hydrochloric  acid  does  more  good  than  alkalies.  Patients  whose  urine 
contains  oxalates  and  Avho  have  had  lumbar  pain  or,  hgematuria  should 
be  cautioned  against  eating  rhubarb.  To  prevent  the  deposition  of  the  salt 
within  the  urinary  passages  the  best  plan  would  seem  to  be  that  of  main- 
taining the  naturally  acid  state  of  the  urine  ;  but  Roberts  says  that  in 
some  cases  the  urine  has  temporarily  ceased  to  contain  the  crystals  when  it 
has  been  rendered  freely  alkaline. 

Earthy  phosphates. — The  amorphous  phosphate  of  lime  (Ca.jP^,Oj^)  is  by 
far  the  most  abundant  constituent  of  the  "  Avhite  gravel "  Avhich  is  thrown 
down  in  alkaline  urine.  It  collects  as  a  flocculent  deposit,  always  much 
paler  than  the  supernatant  liquid,  and  thus  distinguishable  from  the  fawn- 
coloured  or  brick-red  amorphous  lithates.  It  also  forms  an  iridescent  film 
upon  the  surface,  which  has  a  greasy  look  but  does  not  contain  oil  drops, 
and  is  said  to  lie  due  to  the  escape  of  carbonic  acid  gas  from  the  lu-ine. 
Mixed  with  this  is  occasionally  found  another  phosphate  of  lime 
(CaHPO^  -H  2Aq.),  which  is  crystalline.  It  forms  rods  or  needles,  club-  or 
bottled-shaped,  and  generally  grouped  together  into  stars,  rosettes,  fans, 
or  sheaf-like  bundles.  Still  more  rarely  present  is  the  phosphate  of 
magnesia  (Mg;,P.,Ojj),  which  foi-ms  elongated  plates  with  oblique  ends, 
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and  was  hyst  recognised  as  a  precipitate  by  Tollens  and  Stein.  It  is  a 
•soluble  salt,  so  that  it  is  not  likely  to  be  precipitated  unless  present  in 
very  lai-ge  quantity .:  and  if  ammonia  is  present  it  unites  with  the  phos- 
phate ot  magnesia  to  form  the  well-known  triple-phosphate." 

All  phosphatic  deposits  are  dissolveTl  by  acetic  acid  without  effer- 
vescence, a  test  wliich  distinguishes  them  from  all  other  urinary  pre- 
cipitates. ^ 

Carbonate  of  lime  seems  to  be  frequently  mixed  in  small  quantity  with 
the  amorphous  phosphate  of  lime,  and  sometimes  it  appears  in  small  sphe- 
roids.   It  is  soluble  in  acids  Avitli  effervescence. 

Not  infrequently  urine  when  warmed  in  a  test-tube  becomes  cloudy  and 
ojDaque,  as  if  it  contained  albumen  ;  but  this  is  owing  to  a  separation  of 
phosphate  of  lime  that  had  hitherto  been  retained  in  solution.  A  drop  of 
acid  (nitric,  hydrochloric,  or  acetic)  decides  the  point  by  dissolving  the 
cloud.*  This  precipitate  has  been  attributed  to  the  heat  driving  off  car- 
bonic acid  from  the  urine.  But  this  can  scarcely  be  the  case,  since,  when 
the  turbidity  is  but  slight,  the  urine  becomes  clear  again  on  coolincr'. 

The  writer  has  found  that  if  the  test-tube  is  heated  until  all  the  precipi- 
tate has  fallen,  and  this  is  allowed  to  subside,  the  clear  supernatant  urine  will, 
after  being  decanted  oft",  again  deposit  a  cloud  of  earthy  phosphates  on 
being  heated,  and  this  may  be  repeated  several  times — another  proof  that 
they  are  not  held  in  solution  by  carbonic  acid. 

Urine  which  thus  deposits  its  phosphates  on  being  heated  does  not 
illways  do  so  on  neutralisation  by  alkalies ;  indeed,  it  is  sometimes  alkaline 
or  neutral  to  begin  with. 

Clinical  significance. — The  presence  of  a  phosphatic  deposit,  in  urine 
alkaline  from  fixed  bases,  is  of  no  consequence,  so  far  as  concerns  the 
formation  of  concretions  within  the  urinary  passages,  since  the  amorphous 
phosphate  of  lime  which  forms  the  bulk  of  the  precipitate  does  not  easily 
cohere  into  solid  masses. 

Nor  is  there  any  ground  for  supposing  that  visible  precipitation  of 
phosphates,  whether  spontaneous  or  as  the  result  of  heat,  is  an  indication 
that  these  salts  are  being  excreted  in' excess.  To  determine  that,  it  is 
necessaiy  to  make  an  exact  quantitative  analysis  of  the  tAventy-four  hours' 
urine.  Such  analyses  have  been  often  made,  but  with  the  most  meagre 
results,  so  far  as  their  clinical  value  is  concenied.  There  is  therefore  no 
ground  for  the  opinion  that  a  "  phosphatic  "  state  of  urine  points  to  exces- 
sive disintegration  of  the  nervous  tissues.  Equally  baseless  is  the  treat- 
ment of  "  neurasthenia "  by  phosphates,  hypopliosphites,  phosphoric  acid, 
or  phosphorus  itself,  with  the  object  of  increasing  the  formation  of  lecithin  ; 
a  more  harmless  if  equally  absurd  deduction  from  the  theory  is  recom- 
mendation of  fish  as  appropriate  food  for  "  those  who  work  with  their 
brains." 

Triple  or  ammonio-niagnesian  ijliosiihate. — In  amnioniacal  urine,  the 
earthy  phosphates  are  as  insoluble  as  in  that  which  is  alkaline  from 
carbonates  of  soda  and  potash,  and  white  gravel  is  therefore  precipitated. 

The  phosphate  of  lime  (CayP-^Oj^),  with  a  little  of  the  corresponding 
inagnesian  salt,  comes  down  in  the  form  of  amori^hous  granules,  not  as 
dumb-bells  or  crystals.    But  along  with  these  salts  are  also  thrown  down 

*  This  fallacy  was  unknown  to  Pront  and  to  Bright,  and  neai-ly  led  the  latter  to 
abandon  his  hypothesis  of  the  connection  of  albmuinuria  with  dropsy  and  disease  of  the 
kidneys.    It  was  detected  by  Dr  Owen  Rees  ('  Guy's  Hosp.  Reports/  1836,  p.  401). 
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brilliant  crvstals  of  phosphate  of  miiguesia  and  annnouia  (MyNH^PO^BAq.), 
formerly  spoken  of  as  "  triple  phosphate."  The  form  of  these  crystals  is 
that  of  a  triangular  prism  with  bevelled  ends  ("  tombstone  "  form) ;  but 
they  are  liable  to  many  modifications  by  their  edges  and  angles  planing  off, 
or  by  their  sides  being  hollowed  out.  Some  of  the  prisms  may  be  so  short 
that  their  bevelled  ends  meet  one  another  on  one  edge ;  they  then  look 
not  unlike  the  octahedra  of  oxalate  of  lime.  The  addition  of  acetic  acid  at 
once  distinguishes  them ;  it  dissolves  all  phosphatic  deposits. 

The  precipitate  of  mixed  phosphates  does  not  cany  down  urinary  pig- 
ment with  it,  like  the  amorphous  lithates  which  occur  in  acid  urine and 
it  therefore  preserves  its  white  colour. 

An  important  character  of  the  mixed  phosphates  thrown  down  as  the 
result  of  the  ammoniacal  fermentation  is  their  liability  to  imdergo  concre- 
tion into  a  mortar-like  mass  :  this  forms  a  large  part  of  many  calculi,  and  it 
may  also  collect  on  the  end  of  a  catheter  left  in  the  bladder,  and  on  the 
surface  of  the  mucous  membrane  itself. 

Suljjhate  of  lime  (CaS0^-l-2Aq.).— Considering  that  both  sulphuric  acid 
and  calcimn  are  normal  constituents  of  the  urine,  it  is  remarkable  that 
the  not  very  soluble  compound  which  they  form  is  so  rarely  deposited.  It 
\fas  recognised  first  by  Valentiner  in  1863,  and  afterwards  by  Fiirbringer 
{'  Deutsch.  Arch.,'  xx).  It  formed  a  bulky  white  sediment  consisting  of 
long  needles  and  prisms  with  oblique  ends,  arranged  in  sheaves  and  rosettes. 
Valentiner's  patient  was  an  anaemic  boy,  Fiirbringer's  a  wasted  man  affected 
with  paraplegia. 

Ammoniacal  Urine. — If  exposed  to  the  air,  urine  soon  becomes  turbid 
and  offensive,  with  a  pungent  ammoniacal  smell.  This  change  is  accelerated 
by  the  presence  of  pus  or  blood  or  mucus,  and  by  admixture  with  even  the 
smallest  quantity  of  urine  already  putrid.  It  occurs  less  rapidly  in  urine 
when  concentrated  and  highly  acid  than  when  it  is  pale  and  of  low  specific 
gravity,  with  a  faintly  acid,  or  neutral,  or  alkaline  reaction. 

The  same  ammordacal  decomposition  may  take  place  Avithin  the  urinary 
passages  while  the  urine  is  still  unpassed,  and  may  become  a  source  of 
grave  mischief. 

Decomposed  urine,  may  be  recognised  by  its  penetrating  foetid  odour, 
quite  unlike  that  of  recent  and  healthy  urine.  It  gives  off  carbonate  of 
ammonia,  which  may  irritate  not  only  the  nose  but  the  conjunctivge  ;  a 
product  of  the  decomposition  of  the  nrea,  thus :  CH^lSr.jO  -h  2II2O  = 
(NH  It  gives  to  the  urine  an  alkaline  reaction,  and  the  change  which 

produces  it  is  called  the  alkaline  or  ammoniacal  fermentation.  That  the 
reaction  is  due  to  this  cause,  and  not  to  the  presence  of  fixed  alkali,  can.  be 
easily  determined.  A  piece  of  reddened  litmus  or  turmeric  paper,  sus- 
pended in  the  mouth  of  a  vessel  over  the  urine  but  wathout  touching  it, 
will  be  found  slowly  to  change  its  colour.  Or  the  paper,  after  being  dipped 
in  the  urine,  may  be  left  exposed  to  the  air  to  dry,  when  its  original  colour " 
will  presently  reappear.  It  must  be  remembered,  however,  that  urine 
which  was  originally  alkaline  from  fixed  alkali  may  afterwards  become 
putrid  :  in  that  case  it  will  change  the  colour  of  paper  suspended  over  it, 
but  nevertheless  paper  dipped  in  it  will  continue  to  show  an  alkaline 
reaction  after  being  dried. 

Another  character  of  urine  that  has  undergone  this  change  is  its 
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turbidity  a  condition  which  filtering  will  not  remove.  The  microscope 
shows  that  Its  cause  is  the  presence  of  innumerable  minute  plants,  occur- 
ring singly  or  two  or  more  in  chains,  or  in  a  group  with  mucus  as  zoogloea. 
It  IS  by  these  microphytes— .¥*croco^^ms  described  bv  Pasteur  and 

by  Kohn,  that  the  ammoniacal  fermentation  is  brought  about,  probablv 
immediately  by  a  ferment  which  they  secrete,  just  as  alcoholic  fermentation 
is  brought  about  by  the  yeast  plant.* 

Urine  placed  in,  perfectly  clean  vessels,  and  guarded  from  the  approach 
ot  microbes  from  without,  can  be  kept  free  from  this  change  for  an  indefinite 
length  of  time ;  and  the  same  is  the  case  in  the  body.  It  was  formerlv 
supposed  that  mere  stagnation  of  urine  in  the  bladder,  or  in  the  pelvis  of 
a  kidney,  suffices  to  render  it  ammoniacal,  especially  if  it  contains  mucus  or 
cast-off  epithelium ;  but  that  this  is  not  the  case  has  been  proved  by  experi- 
ments on  animals,  for  when  the  neck  of  the  bladder  or  the  ureter  has  been 
ligatured  the  urine  has  remained  acid. 

In  too  many  cases  the  surgeon  has  introduced  the  microphytes  into  the 
bladder  by  using  catheters  which  had  not  been  cleaned  with  the  scrupulous 
care  necessary  to  render  them  aseptic. f 

It  is  perfectly  true  that  stagnation  of  urine  in  the  bladder  favours  its 
decomposition.  Cohnheim  found  that  fluid  containing  bacteria  may  actually 
be  injected  into  the  bladder  of  a  healthy  dog  without  ill  effects,  because 
they  are  all  expelled  the  next  time  that  the  animal  micturates.  And  in 
men,  when  this  change  has  once  occurred  in  the  urine,  nothing  tends  so 
much  to  keep  it  up  as  an  inability  on  the  part  of  the  bladder  to  empty 
itself  completely ;  so  that  some  of  the  putrid  fluid  is  always  left  behind  to 
induce  the  same  process  in  that  which  is  afterwards  secreted.  Moreover, 
formerly,  when  catheterism  was  constantly  practised  without  any  antiseptic 
precaution,  the  urine  seldom  became  ammoniacal  unless  either  the  bladder 
was  paralysed  or  the  urethra  in  some  way  obstructed. 

The  fact  no  doubt  is  that  septic  as  well  as  specific  microbes  differ  in 
their  effects  according  to  quantity  as  well  as  quahty.  One  bacterium  or 
micrococcus  can  scarcely  cause  serious  effects,  just  as  one  spermatozoon  is 
unlikely  to  impregnate  an  ovum.  Unless  there  are  numerous  infective 
microphytes,  they  cannot  excrete  large  doses  of  toxin,  and  a  small  number 
would  probably  be  effectually  destroyed  by  healthy  phagocytes.  But 
repeated  and  numerous  invasions  will  end  by  overpowering  resistance  and 
establishing  a  permanently  diseased  condition. 

In  some  cases  the  putrefactive  change  takes  place  in  the  urine  when  no 
instrument  has  been  passed.  An  abscess  may  have  opened  into  some  part 
of  the  urinary  passages,  and  brought  streptococci  with  the  pus.  Or  bacteria 
maj^  have  found  their  way  along  the  urethra  from  outside,  possibly  througli 
a  layer  of  mucus  which  may  have  been  left  on  the  surface  of  the  meatus 
in  the  act  of  micturition.  Or  conceivably  they  may  have  come  from  the 
blood  through  the  renal  glomeruli. 

One  effect  of  the  occurrence  of  ammoniacal  fennentation,  whether  in 
the  body  or  out  of  it,  is  at  once  to  precipitate  the  earthy  salts,  chiefly 
tribasic  calcic,  and  amnionio-magnesian  phosphates,  together  with  some 
magnesian  i^hosphate,  and  also  occasionally  lithates  of  soda  and  of  ammonia. 

*  See  a  note  by  Dr  A.  S.  Lea  in  the  '  Physiological  .Journal'  in  1885,  vol.  xi,  p.  10. 

f  This  danger  was  pointed  out  by  Traube  in  1864.  The  case  which  drew  his  attention 
to  it  was  that  of  a  man  whose  bladder  had  apparently  been  distended  for  two  years,  but 
whose  urine  was  clear  and  acid  when  it  was  first  drawn  off  hy  a  catheter,  whereas  the  ne.xt 
dav  it  was  turbid,  and  within  six  days  became  ammoniacal  and  slightly  foetid. 
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The  lithate  of  soda  appears  as  round  or  irregular  masses,  from  which  pro- 
ject spiny  crystals,  straight  or  curved,  like  horse-chestnuts  or  the  •'  inorning 
star"  of  mediEeval  warfare;  the  lithate  of  ammonia  as  opaque,  globular 
todies,  or  very  small,  slender  dumb-bells,  which  may  lie  across  one  another, 
or  be  united  into  a  rosette. 

The  precipitate  consisting  of  these  various  salts  is  usually  white,  but 
Roberts  records  urate  of  ammonia  in  putrid  urine  of  a  beautiful  violet  hue. 

It  is  often  important  to  determine  whether  the  alkaline  fermentation 
is  limited  to  the  urine  in  the  bladder,  or  whether  the  bacteria  which  produce 
it  have  made  their  way  up  into  the  ureters  and  into  the  renal  pelves. 
Sometimes  this  may  be  made  out  by  carefully  washing  out  the  vesical  cavity, 
and  drawing  off  a  few  minutes  later  the  first  few  drops  of  urine  that  collect. 
If  this  is  found  to  be  acid  the  change  takes  place  only  in  the  bladder.  Or 
one  of  the  ureters  may  be  catheterised,  and  thus  the  renal  pelvis  in  fault 
determined. 

How  quickly  the  reaction  may  be  reversed  is  well  shown  when  there  is  extroversion  of 
the  bladder,  so  that  the  orifices  are  exposed  to  view.  In  a  case  of  this  kind,  Dr  Owen 
Rees,  many  years  ago,  found  ('  Croonian  Lectures  on  Calculous  Disease,'  1856)  that  the 
urine  as  it  flowed  out  from  tlie  orifices  possessed  its  natural  amount  of  acidity;  but  when 
reddened  litmus  paper  was  sipplied  a  quarter  of  an  inch  lower  down,  so  as  to  test  the  urine 
after  it  had  passed  over  that  short  distance  of  mucous  membrane,  its  blue  colour  \yas 
restored.  This  result,  however,  he  attributed,  not  to  amnioniacal  fermentation  (for  which 
there  was  not  sufficient  time),  but  to  the  admixture  of  alkaline  exudation  from  the  reddened 
and  inflamed  surface. 

If  cystitis  is  not  already  present  before  putrefaction  of  the  urine  in 
the  bladder  begins,  its  occurrence  is  not  long  delayed;  and  the  exudation 
of  pus  quickly  follows.  This,  however,  does  not  retain  its  usual  characters, 
but  is  converted  by  the  ammonia  into  a  viscid,  semi-transparent  mass, 
which  often  blocks  the  urethra,  and  causes  the  patient  severe  pain.  In  a 
vessel  it  collects  at  the  bottom,  and  coheres  so  firmly  that  when  the  urine 
is  poured  out  it  does  not  separate,  but  glides  away  as  a  gelatinous  mass, 
which  hangs  from  the  vessel  like  a  liquid  rope.*  The  cystitis  is  often 
intense,  and  may  cause  sloughing  of  large  tracts  of  mucous  membrane. 
Moreover,  the  inflammatory  process  often  extends  along  the  ureters,  and 
i-eaches  the  kidneys,  as  will  be  described  further  on. 

In  this  way  amnioniacal  fermentation  of  the  urine  becomes  indirectly 
the  cause  of  death.  It  is  therefore  a  matter  of  the  highest  importance  to 
prevent  its  occurrence,  and  to  check  it  whenever  it  shows  itself.  The 
strictest  antiseptic  precautions  should  be  observed  whenever  a  catheter  is 
introduced,  and  this  should  never  be  done  without  necessity,  particularly 
when  there  is  any  difficulty  in  emptpng  the  bladder. 

If  the  change  has  already  taken  place  before  the  patient  is  seen,  the 
bladder  should  be  washed  out  regularly  vnih  warm  water  containing  borax 
and  boracic  acid.  Roberts  found  that  the  urine  may  sometimes  be  restored 
to  its  natural  condition  by  making  the  patient  drink  large  quantities  of  fluid 
at  regulated  intervals,  so  as  to  keep  the  bladder  washed  out  by  the  renal 
secretion.  We  have  often  kept  the  urine  sweet  and  acid,  or  restored  it 
after  it  had  become  ammoniacal,  by  giving  salicylate  of  soda  or  benzoate  of 
.soda  in  ten-  or  fifteen-grain  doses  three  or  four  times  a  day, 

*  The  same  ropy  condition  is  seen  in  urine  containing:  pus,  or  in  pus  itself,  when  liquor 
potassie  is  added  to  it  in  a  test-tube ;  it  is  the  effect  of  the  alkali,  not  of  ammonia  in  par- 
ticular. 


aUINAIlY  DISORDERS 

Ammomacal  tcrim  without  stijsis.—li  would  seem  that  an  ammouiacal 
state  oi  the  urme,  at  the  time  when  it  is  voided  from  the  bladder,  is  not  in 
Itself  a  proof  of  the  occurrence  of  putrefaction.  At  least  Koberts  observed 
this  m  two  cases  of  advanced  Bright's  disease  witliout  there  beiuL'  auv 
evidence  ot  delay  in  evacuation,  and  without  any  part  of  the  urinarv  passaijes 
being  afterwards  found  inflamed  at  the  autopsy.  Moreover/ long  aco 
Graves  recorded  two  cases,  in  each  of  which  the  urine,  although  free  from 
any  smell  of  putrescence,  contained  a  large  quantity  of  carbonate  of 
ammonia. 

Non-septic  bacilluria.— Even  the  presence  of  bacteria  in  the  urine  is 
not  in  Itself  proof  that  the  ammoniacal  fermentation  has  taken  place  or  is 
about  to  take  place  in  it.  For  Sir  William  Roberts,  in  the  '  Transactions  of 
the  International  Medical  Congress,'  held  in  London  in  1881  (p.  157),  related 
several  cases  in  which  the  urine  Avhen  voided  was  opalescent,  and  full  of 
micrococci  and  moving  rods.  In  two  of  the  cases  it  had  a  disagreeable 
odour ;  but  it  was  acid  in  reaction,  and  showed  no  greater  (or  perhaps 
less)  tendency  to  decomposition  than  healthy  urine.  Moreover,  in.  the 
course  of  about  twenty-four  hours  the  bacteria  sank  slowly  to  the' bottom, 
leaving  the  urine  itself  clear,  and  it  retained  its  acidity for  several  days 
aftenvards.  The  microbes  seemed  to  be  incapable  of  multiplying  in  the 
urine,  even  when  it  was  kept  at  blood-heat.  Two  of  the  patients  were 
women,  and  one  of  them  had  no  symptoms  beyond  a  slightlv  increased 
frequency  of  micturition,  especially  at  night.  The  others  were  men,  and 
they  had  long  suffered  from  scalding  pain  in  passing  Avater,  with  frequent 
desire  to  micturate.  The  administration  of  salicylate  of  soda,  in  doses  of 
twenty  to  thirty  gi-ains  twice  or  thrice  daily,  usually  proved  effectual ;  the 
urine  became  free  from  bacteria  Avithin  a  few  days,  and  all  the  symptoms 
disappeared. 

A  similar  case  occurred  in  the  clinical  ward  of  Guy's  Hospital  several 
years  ago.  A  boy  who  was  under  the  writer's  care  for  another  disease, 
Avithout  any  symptoms  of  renal  or  vesical  disorder,  passed  urine  which 
contained  rod-shaped  bacteria,  Avhen  examined  immediately  after  it  was 
voided.  The  urine  was  not  ammoniacal,  and  in  all  other  respects  was 
normal. 

Sarcince. — Several  obsei-vers  have  recognised  the  presence  of  sarcinse  in 
the  urine,  sometimes  in  sufficient  numbers  to  form  a  greyish-white  amor- 
phous deposit  (p.  264).  They  resemble  those  derived  from  the  stomach, 
and  may  occur  in  either  acid  or  alkaline  urine.  The  patient  is  generally 
troubled  with  vesical  or  renal  symptoms,  but  these  are  perhaps  attributable 
to  some  concurrent  disease,  such  as  stricture  or  enlargement  of  the  prostate. 
In  a  case  recorded  by  Munk  the  sarcinag  Avere  abundant  in  the  summer,  but 
almost  AvhoUy  disappeared  in  the  Avinter,  notAvithstanding  that  the  patient, 
being  paraplegic,  Avas  bedridden.  Dr  Bateman,  of  NonA-ich  (cited  by  Dr 
Beale),  met  with  a  case  in  Avhich  the  urine  on  four  separate  occasions  con- 
tained sarcinae  for  a  fcAv  days  at  a  time. 

Kyestine  (from  Kvrjms,  gestation)  is  a  name  given  to  a  product  of  decom- 
position Avhich  shoAvs  itself  occasionally  in  alkaline  urine  on  the  second  or 
third  day.  It  was  first  observed  in  cases  of  pregnancy,  and  A\^as  supposed  to 
be  peculiar  to  that  condition  ;  but  this  is  noAv  known  not  to  be  the  case 
(Bra.xton  Hicks,  '  Guy's  Hosp.  Reports,'  1861).  It  forms  a  thick  scum 
upon  the  surface,  and  consists  of  crystals  of  ammonio-magnesian  phosphate 
and  bacteria — the  ordinary  iDroducts  of  ammoniacal  decomposition. 
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In  some  cases  uriue,  with  kyestine  in  largo  quantity,  is  said  to  resemble 
<;liyluria,  for  the  urine  is  then  "  milky  "  throughout ;  but  no  albumen  or 
I'at  is  present. 

H.KMOGLOB1NUKIA. — The  urine  may  be  reddened  by  the  colouring  matter 
•of  the  blood,  and  yet  no  red  discs  be  found  in  it.  This  condition  must 
be  carefully  distinguished  from  hsematuria,  where  blood-corpuscles  are 
present ;  which  will  be  considered  in  the  chapter  on  calculi,  tubercle,  and 
•cancer  of  the  kidneys,  for  these  diseases  are  its  most  frequent  cause. 

Characters.  Urine  containing  haemoglobin  is  sometimes  of  a  pinkish 

hue  usually  dark  red  or  chocolate-brown,  and  occasionally  almost  black. 
The  patient  often  compares  it  to  strong  tea  or  to  porter.  It  is  clear  and 
transparent  when  passed,  but  as  it  cools  it  throws  down  a  thick  sediment 
•of  lithates  having  a  chocolate  colour.  Or  the  haemoglobin  itself  may  form 
a  more  or  less  abundant  precipitate.  With  the  microscope  there  are  often 
only  amorphous  granules  to  be  seen,  but  in  some  cases  a  few  shrivelled 
•or  altered  blood-discs  are  visible.  It  must  be  remembered  that  the  haemo- 
globin may  appear  in  the  form  of  rounded  reddish-yellow  drops,  looking 
^ot  unlike  red  discs,  but  variable  in  size  and  arranged  in  rows  like  the 
beads  of  a  necklace.  It  may  also  be  moulded  into  casts  of  the  renal 
tubules,  which  have  an  opaque  granular  appearance  and  a  reddish-brown 
•colour ;  but  with  few,  if  any,  exceptions,  there  is  no  true  hyaline  cast  of 
f.brin  enclosing  the  pigment.  Sometimes,  but  very  rarely,  it  assumes  the 
form  of  ciystals.  Oxalate  of  lime  crystals  are  not  infrequently  met  with, 
.and  their  presence  is  in  certain  cases  so  constant  that  it  seems  likely  to 
be  more  than  accidental. 

When  urine  containing  haemoglobin  is  heated,  it  yields  a  coagulum  of 
■a  broAvnish-red  colour,  which  floats  on  the  surface  of  the  urine.  This 
•coagulum  is  said  to  be  formed  solely  by  the  globulin  of  haemoglobin  itself, 
no  serum-albumen  being  present;  for  Koux,  quoted  by  Cohnheim,  found 
that  there  was  enough  iron  in  the  urine  to  correspond  with  all  the  pro- 
ieids. 

If  there  is  any  doubt  as  to  the  nature  of  the  colouring  matter,  the 
-chemical  tests  of  haemoglobin  are  applied;  or  with  the  spectroscope  a 
characteristic  appearance  is  obtained.  This  consists  in  the  presence,  not 
-only  of  the  Avell-known  absorption  bands  of  oxyhEemoglobin  in  the  yellow 
.and  in  the  green  between  the  solar  lines  d  and  B,  but  also  of  a  third  broad 
band  in  the  red  between  the  lines  c  and  n,  but  nearer  to  c.  This  third 
band  belongs  to  a  modification  of  haemoglobin — Methaemoglobin.  Hoppe- 
Seyler  believed  it  to  be  intermediate  in  oxidation  between  oxyhaemogiobin 
and  reduced  haemoglobin,  while  Sorby  concluded  that  it  contained  more 
•oxygen  than  oxyhaemogiobin.  But  Gamgee,  confirmed  by  Hufner  and  Kiilz, 
has  satisfactorily  proved  that  the  oxidation  of  methaemoglobin  and  oxy- 
haemogiobin is  the  same,  but  that  in  the  former  the  excess  of  oxygen  is  much 
less  loosely  combined  than  in  the  latter.  In  most  cases  of  haemoglobinuria 
both  forms  of  haemoglobin  are  present,  and,  in  many,  haematin  or  urobilin 
as  well. 

There  is  no  doubt  that  haemoglobin  is  set  free  in  the  blood  before  its 
•excretion  by  the  kidneys,  inasmuch  as  Marchand  has  shown  that  in  poison- 
ing by  chlorate  of  potass  (which  we  shall  find  to  be  one  of  the  causes  of 
haemoglobinuria)  the  blood  itself  yields  a  spectnim  showing  the  band 
loetween  c  and  n.  Moreover,  blood  has  been  taken  by  cupping  from  patients 
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with  lut^moglobinuria,  and  after  clotting,  the  serum  has  been  seen  to  be  red 
instead  oi  yellow. 

Morbid  anatomy.~ln  fatal  cases  of  haeuioglolnnuria  the  kidneys  are 
found  of  a  deep  chocolate  colour,  with  radiating  stri*  of  a  still  darker  tint 
V>  itli  the  microscope  the  renal  tubes  are  seen  to  be  completely  plurreed 
with  masses  of  haemoglobin.  These  concretions  have  also  been  observed  bv 
Dr  Bridges  Adams  in  the  Malpighian  capsules— a  point  of  some  importance 
M  showing  that  the  haemoglobin  is  excreted  through  the  glomeruli  rather 
than  the  epithelium  of  the  tubes.  In  one  instance  Hofmeier  noticed  that 
the  medulla  of  the  femur  was  brown.  Ecchymoses  have  also  been  observed 
m  the  spleen,  the  stomach  and  intestines. 

Pa^/(«%/y.— Hiemoglobinuria  is  probably  alwavs  the  result  of  a  disinte- 
gration of  some  of  the  red  discs  within  the  circulating  fluid,  or  at  least  of 
the  escape  of  their  htemoglobin  from  their  "  stroma."  It  is  not  due  to  any 
primary  alteration  in  the  structure,  nor  even  to  perversion  of  the  functions, 
of  the  kidneys. 

The  causes  of  the  change  in  the  blood  are  various,  so  far  as  we  know. 

Transfusion  of  blood  from  one  kind  of  animal  to  another — as  when,  for 
example,  lamb's  blood  is  thrown  into  the  veins  of  a  dog — will  produce  hsemo- 
globinuria  in  the  dog ;  apparently,  the  foreign  red  discs  are  broken  up  by 
the  blood-serum  of  the  animal  into  which  tliey  are  introduced. 

Cohnheim  found  that  hasmoglobinuria  is  a  common  symptom  after 
extensive  burns,  if  they  are  not  too  rapidly  fatal. 

Haemoglobinuria  has  been  observed  in  cases  of  heat-stroke.  It  has 
been  recorded  by  luimermann  as  a  complication  of  enteric  fever  during  a 
relapse  ('  Deutsches  Arch.,'  xii),  and  by  Heubner  in  a  case  of  scarlet  fever 
on  the  twentieth  day  {ibid.,  xxiii).  In  its  paroxysmal  form  it  is  frequently 
the  result  of  exposure  to  cold  ;  it  is  probably  due  to  malaria  in  many 
cases,  and  to  other  forms  of  vaso-motor  disturbance  in  many  more. 

Toxic  hcemoglobinnria. — Among  the  various  poisons  which  have  been 
known  to  cause  it,  either  in  animals  or  in  man,  are  arseniuretted  hydrogen, 
hydrochloric  and  sulphuric  acids,  chlorate  of  potass,  nitro-benzol,  naphthol, 
and  carbolic  acid  (phenol).  Eitner  recorded  a  fatal  case  ('  Berl.  klin.  Woch.,' 
1880)  in  Avhicli  it  was  set  up  by  the  inunction  of  pyrogallic  acid  for  severe 
psoriasis. 

Eitner  also  recorded  four  cases  due  to  the  entrance  of  arseniuretted 
hydrogen  gas  into  the  air-passages  ;  the  sufferers  were  a  professor  of  physics 
and  three  of  his  students.  The  professor  had  two  attacks  of  hfemoglobinuria, 
separated  by  an  interval  of  some  days,  and  resembling  the  paroxysmal 
form  of  the  affection  in  all  respects  except  perhaps  in  having  a  rather 
longer  duration.  He  and  his  pui^ils  had  been  repeating  Tyndall's  experi- 
ment of  inhaling  hydrogen  gas,  for  the  purpose  of  showing  that  it  alters- 
the  pitch  of  the  voice ;  and  the  zinc  used  in  generating  the  hydrogen  was 
impregnated  with  arsenic. 

From  a  clinical  point  of  view,  chlorate  of  'potass  surpasses  in  import- 
ance all  the  other  toxic  causes  of  the  affection.  Hofmeier  collected 
('  Deutsche  med.  Woch.,'  1880)  no  fewer  than  twenty-seven  cases,  all  but 
four  of  which  proved  fatal.  Some  of  the  patients  took  the  salt  by  mistake 
for  sulphate  of  soda  or  for  some  other  saline  aperient.  But  for  most  of 
them  the  chlorate  of  potash  was  jDrescribed,  and  the  mischief  arose  either 
from  the  dose  being  too  large  or  too  frequently  repeated,  or  else  from 
their  swallowing  large  quantities  of  a  solution  intended  only  as  a  gargle.  In 
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children  it  would  appear  that  from  one  to  two  drachms  in  the  course 
of  twenty-four  hours  is  a  dangerous  quantity ;  in  adults  perhaps  from  two 
or  three  drachms  upwards.* 

The  symptoms  of  toxic  hgemoglobinuria  differ  in  intensity,  but  seem 
always  to  belong  to  a  common  type.    In  the  most  marked  and  severe  cases 
the  patient  is  seized  with  a  rigor ;  vomiting  and  diarrhoea  then  set  in  ; 
he  becomes  collapsed  and  cyanosed,  falls  into  a  state  of  stupor,  and  so  dies. 

Infantile  hcemoglohimiria. — Spontaneous  hsemoglobinuria  occasionally 
occurs  as  an  epidemic  among  infants.  Winckel  related  (*  Deutsche  med. 
Woch.,'  1879)  a  remarkable  outbreak,  which  occurred  in  that  year,  in 
the  lying-in  hospital  at  Dresden,  where,  between  March  20th  and  April 
29th,  twenty-four  new-born  infants  were  attacked  by  it,  of  whom  twenty- 
three  died.  The  symptoms  were  in  every  instance  similar;  the  child, 
generally  about  the  fourth  day  after  its  birth,  became  suddenly  cyanosed 
and  collapsed,  with  cold  extremities ;  and  it  usually  succumbed  within 
thirty-six  hours.  There  was  seldom  any  diarrhoea  or  vomiting,  but  the 
skin  had  in  many  cases  an  icteric  tinge.  The  respiration  and  the  pulse 
were  veiy  rapid;  but  the  temperature  in  the  rectum  was  scarcely  raised. 
The  superficial  veins  became  visible  as  dark  lines.  The  urine  was  brown 
and  showed  the  other  characters  of  hsemoglobinuria.  Death  was  preceded 
by  convulsions.  On  post-mortem  examination  the  kidneys  were  dark  brown, 
and  their  papillae  contained  plugs  of  haemoglobin.  The  chief  other  morbid 
appearance  was  an  enlargement  of  the  mesenteric  lymph-glands  and  of  the 
spleen,  the  latter  being  tough  and  of  a  brownish-red  colour.  Eveiy  effort 
was  made  to  discover  the  cause  of  this  infection,  but  without  success.  Winc- 
kel described  it  as  Cyanosis  infantilis  icterica  perniciosa  cum  hcemoglo- 
hinurid.  No  doubt  the  symptoms  were  due  to  an  intense  and  rapid  dis- 
integration of  red  corpuscles  -within  the  blood-vessels ;  but  why  this  should 
have  occurred  in  numerous  infants  in  succession — themselves  apparently 
healthy  at  birth,  the  offspring  of  healthy  mothers,  and  in  a  hospital  where 
no  like  disease  had  been  observed  before — remains  a  mystery. 

Paroxysmal  Hgemoglobinuria. f — In  marked  contrast  with  this  fa{al 
infantile  form  of  hasmoglobinuria  is  one  to  which  adults  as  well  as  children 
are  liable,  and  which  recurs  again  and  again  without  danger  to  life  or  severe 
disturbance  of  health. 

The  first  account  of  this  remarkable  disorder  as  distinct  from  hsematuria 
was  (as  Dr  Wickham  Legg  has  shown  in  a  valuable  paper  "in  the  tenth 
volume  of  the  '  St  Barth.  Hosp.  Rep.')  an  article  by  Dressier,  published  in 
'  Yirchow's  Archiv '  as  long  ago  as  1854,  under  the  title  "  Intermittent 
Albuminuria  and  Chromaturia."  In  this  country  Dr  Dickinson,  Dr  George 
Harley,  and  Dr  Hassall  each  published  typical  cases  in  the  same  year 
(1865).  Dr  Harley's  single  and  Dr  Dickinson's  four  cases  appeared  in  the 
forty-second  volume  of  the  '  Med.-Chir.  Trans. ;'  Dr  Hassall's  in  the  '  Lancet ' 
(ii,  368).  A  case  was  described  by  Sir  William  Gull  in  the  *  Guy's  Hospital 
Reports '  for  1886  as  "  intermittent  hsematinuria ; "  but  the  best  name 

*  In  many  instimces  the  disense  for  which  the  chlorate  of  potass  %vn8  ordered  has 
been  diphtheria,  and  one  cannot  help  fearing  that  in  these  cases  the  salt  may  have  pro- 
duced ill-eflcects  without  their  real  cause  having  heen  suspected,  the  state  of  the  urine 
having  heen  attributed  to  diphtheritic  nephritis,  and  the  severe  constitutional  symptoms 
regarded  as  indicative  of  "  collapse." — C.  H.  F. 

f  Syn. — Intermittent  chromaturia  (Dressier) — Winter  hromaturia — Intermittent  ha?ma- 
turia — Paroxysmal  or  periodical  hrematuria — Haamatinuria — Methajmoglobinuria. 
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appears  to  be  "  paroxysmal  haenioglobinuria,"  used  by  Dr  Pavy  in  186G 
and  1868.  Greeiiliow,  Druitt,'  and  many  others  at  home  and  abroad  aftei-- 
wards  wrote  on  the  subject.  Liclitheim  published  three  cases  in  1878 
<Xo.  134  in  'Volkmann's  Sammlung ')  under  the  title  "periodical  hajmo- 
globinuria." 

Jitioloyij. — In  some  few  instances  no  cause  can  be  discovered.  Two 
«uch  cases  occurred  in  Guy's  Hospital  during  tke  height  of  summer,  in  June, 
1876,  and  in  August,  1880.  In  neither  case  were  there  any  subjective 
sensations  except  pain  in  the  loins,  associated  with  the  discharge  of  urine, 
which  was  almost  black  with  haemoglobin. 

In  the  great  majority  of  cases,  however,  the  affection  is  due  to  one 
■and  the  same  exciting  cause,  namely,  cold.  Sometimes  the  degree  of  cold 
that  causes  an  attack  (especially  the  first  attack)  is  excessive,  or,  at  any 
rate,  far  beyond  that  to  which  the  individual  is  accustomed. 

The  late  Dr  Fagge  observed  haemoglobinuria  for  the  first  time  in  his 
■own  person  one  day  after  fishing  in  Scotland  in  a  biting  wind,  and  his 
next  seizure  occurred  some  months  later,  after  skating  without  a  great- 
■coat.  But  he  subsequently  became  liable  to  the  affection  when  the  provoca- 
tion appeared  inadequate  to  produce  such  a  result,  as,  for  example,  after 
standing  four  or  five  minutes  at  a  raihvay  station  on  a  foggy  morning,  or 
riding  two  or  three  miles  in  a  hansom  cab.  In  some  instances  it  is  stated 
that  all  but  the  early  attacks  have  been  independent  of  cold.  Thus  a 
jDatient  of  Sir  William  Roberts  said  that  he  was  just  as  bad  in  the  summer 
as  in  the  winter.  As  a  rule,  however,  the  affection  ceases  entirely  dui-ing 
the  warm  part  of  the  year,  returning  in  the  cold  season,  perhaps  for  many 
years  in  succession.  That  this  is  entirely  a  question  of  temperature  was 
shown  by  Rosenbach,  who,  by  means  of  a  cold  foot-bath,  brought  on  an 
:attack  during  the  summer  in  a  person  liable  to  the  disease.  Roberts  relates 
tAvo  cases,  in  each  of  which  there  were  as  many  as  three  daily  attacks.  But 
commonly  they  recur  at  much  longer  intervals  and  quite  irregularly. 

They  are  most  apt  to  take  place  in  the  morning,  when  the  temperature 
■of  the  body  is  lower  than  in  the  afternoon  and  the  evening.  It  is  especially 
when  the  patient  is  exposed  to  cold  directly  after  breakfast,  before  the 
meal  has  been  digested,  that  haemoglobinuria  is  apt  to  show  itself ;  and  a 
cup  of  hot  beef-tea  on  first  waking  may  prove  an  effectual  preventive.  An 
■outbreak  never  comes  on  during  the  night,  when  the  patient  is  warm  in  bed. 
Bodily  or  mental  exhaustion,  as  from  sexual  intercourse,  or  from  study  late 
at  night,  favours  the  occurrence  of  an  attack.  It  also  may  folloAV  the  free 
use  of  wine  at  dinner,  probably  from  its  relaxing  the  cutaneous  vessels. 
Hgemoglobinuria  is  often  seen  in  persons  whose  fingers  are  apt  to  "  go  dead  " 
— digiti  viortui, — cases  closely  allied  to  Raynaud's  disease  (p.  600). 

The  previous  occurrence  of  ague  has  been  noted  in  some  instances,  and 
it  seems  probable  that  this  is  a  more  or  less  direct  cause  of  haemoglobinuria, 
iiR  it  is  of  splenic  leuchsemia.  The  writer  had  an  instance  of  an  elderly 
man  with  aoue  and  enlarged  spleen,  who  passed  haemoglobin  in  his  urine 
during  the  cold  stage  of  each  paroxysm. 

Syphilis  was  present  in  a  case  observed  by  Ehrlich  :  and  a  patient  who 
was  under  the  author's  care  in  the  clinical  Avard  of  Guy's  Hospital  in  1882, 
and  who  did  not  improve  under  the  usual  remedies,  was  subsequently  cured 
by  Dr  Moxon  with  mercurial  treatment;  in  that  instance  the  spleen  was 
much  enlarged.  Dr  Wickham  Legg  met  Avith  a  similar  case,  and  of  late 
years  several  cases  have  been  reported  in  which  haemoglobinuria  followed 
syphilis. 
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Fleischer  recorded  ('Berlin,  klin.  Wocli.,'  1881)  aix  instance  in  whiclt 
a  soldier  was  attacked  eveiy  time  he  marched  for  an  hour  or  two. 

The  disease  is  much  more  common  in  men  than  in  women.  It  is  most 
apt  to  occur  in  j'oung  adults,  and  may  continue  up  to  the  age  of  forty  or 
hfty ;  but  Dressler's  patient  was  a  boy  between  ten  and  eleven,  and  Dr 
Greenhow's  a  child  only  two  years  old,  while  Dr  Druitt  was  above  fifty  when 
he  was  first  attacked. 

Seven  cases  of  this  remarkable  disorder  have  been  under  the  present 
writei-'s  care.  They  all  occurred  in  men — the  youngest  fourteen  years  old,, 
the  eldest  above  sixty,  and  the  remainder  between  nineteen  and  thirty-three. 
Two  were  pretty  clearly  of  malarial  origin,  associated  in  one  patient  Avith 
dysentery  contracted  in  the  Zulu  campaign,  and  they  were  both  benefited  or 
cured  with  quinine ;  two  were  complicated  by  gangrene  of  the  ears  or  fingers 
and  toes.  One  case  occurred  in  a  schoolboy  three  times  at  intervals,  the 
first  after  bathing ;  and  the  third  attack  was  marked  by  high  fever. 

Symptoms. — One  of  the  most  constant  is  a  feeling  of  languor  and  weari- 
ness, with  a  disposition  to  yawn.  With  this  there  may  be  a  feeling  of  chil- 
liness, so  that  the  patient  is  inclined  to  huddle  up  by  the  fire.  The  fingers, 
and  the  toes — some  or  all  of  them — may  turn  white  and  dead.  A  graphic 
account  of  the  disease  was  given  by  the  late  Dr  Druitt  in  the  "  Medical 
Times  and  Gazette  '  for  1873  ;  it  is  now  no  secret  that  he  was  himself  the 
patient.  He  describes  his  palms  and  soles  as  becoming  "  cold,  wet,  blue, 
and  cramped,  like  those  of  a  cholera  patient."  At  other  times  he  felt 
numbness  of  the  right  foot  and  the  left  hand,  without  coldness  ;  or  his; 
nose,  or  some  part  of  his  cheek,  would  become  first  pale,  then  red,  then 
purplish,  and  at  last  almost  black.  On  several  occasions  the  ears  not  only 
turned  livid  during  the  seizures,  but  failed  to  regain  their  natural  appear- 
ance afterwards,  so  that  a  reddish-brown  eschar  formed  along  the  edge  of 
the  helix,  leading  to  a  slight  but  permanent  loss  of  its  substance. 

Until  these  symptoms  have  passed  off  and  been  succeeded  by  a.  feeling 
of  warmth  and  comfort  over  the  whole  body,  there  may  be  nothing  to  show 
that  the  urine  is  other  than  normal.  There  is  often  no  desire  to  micturate. 
In  Dr  Fagge's  own  case  it  was  sometimes  only  after  the  lapse  of  several  hours 
that  any  water  was  passed,  when  he  had  almost  forgotten  that  he  had  been 
chilly ;  so  that  he  was  quite  surprised  to  find  it  was  like  chocolate  or  porter. 
In  other  cases  the  bladder  is  ii-ritable,  and  on  some  occasions  Dr  Druitt 
suffered  great  pain  in  the  bladder,  and  was  obliged  every  half-hovu-  to  void 
scarlet  urine.  Sometimes,  but  not  always,  there  is  pain  in  the  back,  some- 
times radiating  across  the  abdomen  or  down  the  thighs.  Retraction  of  the 
testes  has  also  been  recorded. 

The  urine,  beside  methsemoglobin,  often  contains  a  fcAv  red  discs,  more 
abundant  leucocytes,  blood-casts,  and  sometimes  crystals  of  calcic  oxalate. 
The  last  constituent  is  certainly  not  the  cause  of  the  attack,  for  the  crystals 
are  frequently  present  without  an  attack,  and  they  are  only  occasionally 
present  during  a  paroxysm. 

That  haematuria  with  passage  of  abundant  red  blood-discs  is  often  asso- 
ciated with  haemoglobinuria  is  certain.  Most  often  the  htematuria  jirecedes 
the  latter,  sometimes  they  alternate  in  successive  attacks.  Albumen  is 
occasionally  present,  but  more  frequently,  as  first  stated  hy  Gull,  globulin. 

The  patient's  temperature  during  a  seizure  of  hssemoglobinuria  is,  as  a 
rule,  normal.  Dr  Druitt  says  that  during  the  course  of  his  illness  (which  had 
then  lasted  six  years)  he  had  sevei'e  attacks  of  remittent  pyrexia,  in  which 
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the  thermometer  would  rise  to  about  103°  in  the  evening,  and  fall  to  100° 
in  the  niorning; ;  during  these  periods  jaundice  was  always  present,  but  the 
urine  never  contained  any  blood-colouring  matter.  His  pulse  generally 
fell  to  55  or  50  when  the  hjemoglolnnuria  was  about  to  occur.  In  one  of 
the  writer's  cases  the  patient,  a  robust  youth  of  nineteen,  had  pyrexia 
reaching  103°  on  one,  and  exceeding  104°  on  another  occasion,  with  a  pulse 
of  90  to  100  during  the  attacks.* 

One  of  the  most  remarkable  features  of  the  disease  is  the  rapidity  with 
which,  after  a  seizure,  the  urine  regains  its  normal  characters.  The  patient 
may  once  or  twice,  or  oftener,  have  voided  a  fluid  like  porter;  and  what 
he  passes  an  hour  or  two  later  is  perfectly  clear  and  pale.  Even  in 
Roberts's  two  cases,  in  which  there  were  two  or  three  attacks  in  the  course 
of  a  single  day,  colourless  urine  was  secreted  in  the  intervals.  It  is  also 
curious  how  completely  the  appetite  is  unaffected  ;  a  patient  who  had  a 
well-marked  attack  in  the  morning  may  at  one  o'clock  eat  a  hearty  dinner 
as  usual,  sometimes  even  before  he  has  discharged  from  his  bladder  the  dai-k 
urine  formed  during  the  paroxysm. 

rathology. — It  has  now  been  ascertained  that  the  starting-point  of 
paroxysmal  hsemoglobinuria  (as  we  found  in  its  other  forms)  is  disintegra- 
tion of  a  certain — probably  a  small — proportion  of  red  discs  in  the  circu- 
lating blood.  Microscopical  examination  of  the  blood  does  not  ahvays  show 
an_y  marked  change  in  it,  as  the  writer  and  several  other  obsei'vers  have 
found.  Kiissner,  howevei',  took  blood  with  a  cupping  glass  ('  Deutsche 
med.  Woch.,'  1879)  from  a  patient  on  six  occasions  during  a  seizm'e,  and 
each  time  found  that  the  serum  was  of  a  ruby -red  colour,  whereas  at  other 
periods  it  had  the  normal  yellowish  appearance.  A  still  more  striking  ex- 
periment has  since  been  performed  by  Ehrlich  (ibid.,  1881).  Having  under 
observation  a  Avoman  who  was  liable  to  the  disease,  he  bound  an  elastic 
ligature  round  one  of  her  fingers,  which  he  placed  for  a  quarter  of  an  hour 
in  ice-cold  water,  and  afterwards  for  the  same  length  of  time  in  tepid  water. 
Such  an  experiment  on  a  healthy  person  produces  no  change  in  the  blood, 
but  in  the  patient  in  question  it  caused  the  red  discs  to  break  down  in  con- 
siderable numbers.  When  a  drop  of  blood  from  the  finger  was  placed  in  a 
capillary  tube  and  allowed  to  coagulate  there,  the  serum  was  distinctly  seen 
to  be  reddened  ;  and  under  the  microscope  the  blood  was  found  to  contain 
"  phantom  discs — stromata  or  cecoids  of  discs  that  had  more  or  less  com- 
pletely lost  their  hicmoglol^in — though  there  were  also  many  normal  cor- 
puscles, as  well  as  poecilocytes  and  microcytes.  The  disease  therefore 
seems  to  originate  in  an  undue  sensitiveness  to  cold  on  the  part  of  certain 
of  the  red  blood-discs. 

In  some  patients,  however,  there  may  be  observed  a  symptom  which 
at  first  sight  seems  inconsistent  with  this  view  of  the  disease.  It  is  that 
attacks  of  chilliness,  which  fall  short  of  the  degree  of  severity  necessary 
to  bring  about  an  excretion  of  hsBmoglobin,  render  the  urine  albuminous. 
This  fact  has  been  verified  on  many  occasions,  the  patients  being  perfect!}' 
free  from  any  indication  of  Bright's  disease.  It  was  markedly  the  case  in 
the  youth  of  nineteen  Avhose  case  Avas  mentioned  above  ;  and  indeed  was 
observed  in  the  earliest  case  published,  that  by  Dressier  in  1854. 

Possibly  when  the  disintegration  of  red  discs  occurs  only  to  a  moderate 
extent,  all  the  haemoglobin  which  is  set  free  splits  up  into  globulin  and 

*  The  second  sittack  had  beon  recorded  by  Dr  Penny,  Medical  Officer  to  Marlborough 
College,  and  was  also  accompanied  by  pyrexia. 
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hfematiu ;  and  the  albumen  (or  globulin)  may  be  excreted  as  such  by  the 
kidneys.  Indeed,  it  is  probable  that  even  in  ordinary  cases  of  haemoglo- 
bmuria  a  part  of  the  haemoglobin  is  decomposed,  so  as  to  form  a  pigment 
resembling  bilirubin,  if  not  identical  with  it.  The  evidence  of  this  is  the 
sallow  bilfous  appearance  presented  by  patients  who  frequently  suffer  from 
the  disease,  and  sometimes  apparent  during  or  after  a  single  severe  attack. 

In  not  a  few  cases  hjemoglobinuria  follows  or  is  replaced  by  hfematuria, 
and  occasionally  both  conditions  are  accompanied  by  the  symptoms  of  acute 
nephritis,  as  in  a  remarkable  case  recorded  by  Dr  Donald  Hood  in  the 
^Lancet'  (October  4th,  1890). 

According  to  Dr  Noel  Paton  htemoglobinuria  is  in  some  cases  accom- 
panied by  large  increase  in  the  excretion  of  urea,  and  in  the  secretion  of  bile. 

Prognosis'. — Paroxysmal  hsemoglobinuria  has  never  been  known  to 
destroy  life,  nor  to  entail  very  serious  consequences,  though  one  can  hardly 
doubt  that  if  the  attacks  were  allowed  to  recur  frequently,  the  patient's 
health  would  at  last  break  do'nTi. 

The  attacks  may  continue  for  many  years  in  succession,  or  they  may 
cease  after  a  few  weeks  or  months.  Dr  Druitt  had  suffered  for  six  years 
Avhen  he  published  the  account  of  his  case;  in  another  recorded  instance  the 
disease  ran  on  for  eleven  years.  In  twenty  cases  collected  by  Roberts  there 
was  no  fatal  issue,  and  twelve  were  Avell  when  their  cases  were  published. 

Treatment. — During  an  attack  the  essential  requisite  is  warmth.  The 
IDatient  should  be  put  to  bed,  and  given  a  basin  of  hot  soup.  When  there 
is  severe  pain  in  the  back,  it  may  be  relieved  by  the  application  of  mustard, 
or  by  dry  cupping,  or  (as  Dr  Druitt  found)  by  full  doses  of  extract  of 
l^yoscyamus. 

But  the  important  object  is  to  prevent  the  recurrence  of  the  disease. 
The  utmost  care  should  be  taken  to  avoid  exposure  tO'  cold  in  the  early 
part  of  the  day.  The  meals  should  be  so  arranged  that  there  may  be  food 
in  the  stomach  at  a  time  when  a  cold  journey  is  to  be  made,  or  when  any 
unaccustomed  or  anxious  task  is  to  be  gone  through.  The  clothing  must  be 
wai-m ;  flannel  underclothing,  fur-lined  boots  and  gloves,  wash-leather  waist- 
coats, and  cork  soles  are  all  useful. 

The  question  of  removal  to  a  Avarm  climate  during  the  winter  should  in 
severe  cases  be  seriously  considered;  Dr  Druitt  himself  went  to  Madras, 
where  he  escaped  the  disease  almost  entirely.  During  the  summer  a 
more  bracing  air  is  advisable. 

The  patient  should  not  spend  his  evenings  in  heated  rooms,  and  should 
go  to  bed  early.  He  should  have  nutritious  food  in  the  latter  part  of  the 
day,  but  little  or  no  alcohol ;  for  its  effect  is  an  immediate  stimulation  that 
rapidly  passes  off. 

The  one  medicine  that  seems  to  have  a  marked  effect  in  warding  off  the 
attacks  is  quinine  ;  but  it  must  be  given  in  full  doses.  It  sometimes  jiroves 
perfectly  successful,  so  that  the  patient  becomes  again  able  to  live  his  usual 
life  without  fear  of  his  complaint  returning.  But  in  severe  cases,  like  that 
of  Dr  Druitt,  no  permanent  benefit  can  be  obtained  by  it,  even  when  it  is 
used  in  such  quantities  as  to  cause  singing  in  the  ears  and  other  disagree- 
able effects.  Salicine,  the  tincture  of  iron,  and  arsenic,  may  each  be  of 
service  in  their  turn.  Chloride  of  ammonium  is  said  to  have  done  good 
in  one  instance.  If  syphilis  is  present,  iodide  of  potassium  or  tlie  bichloride 
of  mercury  will  sometimes  work  wonders. 
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BlacJavater  /"ei-er.— Hsemoglobinuria  is  a  constant  symptom  of  the 
remarkable  and  apparently  only  recent  endemic  disease  known  as  West 
African  or  blackwater  fever.  Though  most  common  in  Western  Equatorial 
Africa,  it  is  present  elsewhere  in  that  continent  and  in  Madagascar,  and 
also  an  the  West  Indies  and  Spanish  Main.  It  is  distinct  from  yellow  fever 
and  from  malarial  fever,  although  Crosse  in  West  Africa,  and  others  in 
Texas,  where  "  redwater  fever  "  is  supposed  to  be  identical  m  ith  the  African 
disease,  have  found  a  plasmodium  in  the  blood-discs.  Alter  a  rigor,  fever 
follows,  with  icterus  and  htemoglobinuria.  (See  vol.  i,  p.  391  f  also  Dr 
Crosse's  Notes  on  tlie  malarial  fever  on  the  River  Niger,  1892  ;  and  Dr 
S.  M.  Copeman's  article  in  '  Allbutt's  System,'  1897,  vol.  ii,  p.  742.) 

Bmjnaud's  disease. — Another  remarkable  condition  in  which  hiemoglo- 
binuria  is  a  frequent,  though  not  a  constant,  symptom,  is  that  of  local 
asphyxia "       e.  cyanosis)  with  symmetrical  gangrene  of  the  extremities 
(acro-sphucelus),  which,  was  described  by  the  late  Dr  Maurice  Raynaud  in 
1862,  and  Avhich,  in  its  most  severe  form,  is  known  by  his  name.**^ 

The  age  of  the  patients,  the  coldness  of  the  extremities,  and  the  morti- 
fication of  the  ears,  or  fingers,  or  toes,  suggest  this  relation  ;  and  in  typical 
cases  of  Raynaud's  disease  hjematuria  or  hsematinuria  has  been  frequently 
observed.  Curiously  enough,  in  the  twent3--five  cases  on  which  his  mono- 
graph is  based  (five  of  his  own  and  twenty  collected  from  previous  Avriters), 
no  mention  is  made  of  the  state  of  the  urine,  and  since  then  some  appa- 
rently typical  cases  have  been  quite  free  from  any  abnoi-mality  of  the  urine. 

There  are  other  points  of  difference  :  of  Raynaud's  twenty-five  cases, 
twenty  occurred  in  women  and  only  five  in  men.  Some  of  the  most  severe 
cases  of  haemoglobinuria  show  no  tendency  to  gangrene,  and  the  patient's 
circulation  is  perfect  in  the  inteiwals  between  the  attacks.  On  the  other 
hand,  some  of  Raynaud's  cases  are  not  accompanied  by  any  change  in  the 
urine,  or  the  change  is  to  true  haematuria.  At  present  it  is  perhaps  best 
to  keep  together  the  cases  of  hfiemoglobinuria  (and  even  of  hfematuria) 
which  are  decidedly  paroxysmal  and  unaccompanied  by  gangrene,  and  to 
reserve  the  title  of  Raynaud's  disease  for  the  continuous  and  sevei-e  cases 
described  by  him.  Of  late  years  the  relation  of  Raynaud's  disease  to 
syphilis  has  been  generally  admitted;  the  relation  is  pi-obably  more  than 
a  coincidence,  as  it  may  bo  also  in  the  case  of  hgemogiobinuria. 

Apart  from  hoemoglobinuria,  the  natural  allies  of  Raynaud's  disease  are 
cold  and  pale  extremities  (cligiti  mortui).  blue  ears  and  noses,  chilblains  and 
mottled  limbs. 

*  "De  I'asphyxic  locale  et  de  la  gaiigrt-iie  symniutrique  des  extremities  "(' These  de 
Paris,'  1862).  See  a  case  of  Prof.  Billrotli's  in'  tiie  '  Wiener  med.  Woclieusclift.,' 1S7.S, 
reported  in  the  '  Loud.  Med.  Record  '  of  that  year,  p.  34:?  ;  also  Dr  Southey's  papers  in 
'  St.  Bartholomew's  Hospital  Eeports,'  vol.  xvi,  and  in  the  Clinical  Society's  '  Transactions' 
for  1883 ;  Dr  Thos.  Barlow's  commnnication  in  the  same  volume,  with  the  sequel  to  his 
cases  in  1885  (vol.  xviii,  p.  307);  Dr  T.  C.  Fo.\'s  two  cases  (il>id.,  p.  300),  Weiss, '  Ueber 
symmefcrisclie  Gangriin,'  and  Hutchinson, '  Med.  Press  and  Circular,'  Oct.  16th,  1891. 
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"  Crescit  iiidulgeiis  sibi  dims  bvdrops, 
Nec  sitim  peilit,  nisi  causa  morbi 
I'ugerit  venis  et  aquosus  albo 

Corpore  languor." 

Hoe.,  Carm.,  II,  ii. 

History— The  two  chief  forms— Additional  varieties— Common  characters  of  all. 
Albuminuria :  its  detection  and  estimation,  inithology,  and  significance. 
Casts  .•  their  strxicture,  varieties,  and  diagnostic  meaning. 

lienal  dropsy:  its  pathology,  its  primary  and  secondary  form—Alhummuna 

wiilmd  Bright' s  disease — Dropsy  without  albuminuria. 
S&rous  inflammations — Colitis — Dermatitis. 
Retinitis  and  retinal  hoimorrhagc — Optic  neuritis, and  atrophy. 
Changes  in  the  heart  and  arteries .-  the  renal  pidse,  hccmorrhage. 
Urcmnia :  eclampsia,  coma,  amaurosis,  vomiting,  dyspnea  ;  theory  of  uraimia. 
Ancemia. 

Parenchymatous  or  tubular  Nephritis,  acute  and  chronic— causes— anatomy — 

three  stages — symptoms — erent  and  prognosis. 
Larduceous  disease  generally — its  chemistry,  causes  and  distribution — anatomy  of 

the  lardaceous  Jcidney — symptoms — cliagnosis — treatment. 
Cirrhosis  of  the  Kidney— pathology— ccmses— anatomy — symptoms ^  and  cliniccd 

aspects — Consecutive  renal  cirrhosis — its  relation  to  local  disease  of  the 

bladder,  urethra,  and  uterus — Hypertrophic  cystic  degeneration. 
Mutual  relation  of  the  several  forms  described — Geographical  and  comparative 

distrilnition — General  treatment  and  prognosis  of  Bright's  disease,  and  of 

its  coviplications. 

Dropst  was  well  known  to  the  ancients  both  as  anasarca  and  ascites;* 
it  was  associated  with  the  effects  of  drink  and  afterwards  with  disease  of  the 
heart;  but  renal,  as  distinct  from  hepatic  and  cardiac,  dropsy  was  only 
recognised  about  ten  years  after  Laennec's  great  discovery,  although  its 
characters  must  often  have  been  noted,  as  in  the  quotation  at  the  head  of 
this  chapter. 

In  1827  Dr  Richard  Bright  published,  in  his  '  Reports  of  Medical  Cases,' 
the  fact  that  in  many  cases  of  dropsy  there  are  well-marked  lesions  of  the 
kidneys,  and  that  the  urine  is  albuminous.  His  discovery  was  of  the  con- 
nection between  the  clinical  symptoms  of  dropsy  and  albuminuria  and  the 
anatomical  fact  of  renal  disease.    That  dropsy  is  often  attended  with  the 

*  Arctajus,who  flourished  in  the  first  century  A. d.,  distinguishes  iympanias.m  "  windy 
dropsy,"  from  ascite.i ;  and  a  general  swelling  of  the  body  with  white,  thick,  cold  phlegm 
(phlet/matias),  from  ananarca  (yti{mii  ava  ffapica),  which  is  defined  as  a  liquefaction  of 
the  flesh  into  a  thin  watery  humour  ('  Morb.  Cliron.,'  lib.  II,  cap.  i). 

Celsus  (probably  a  contemporary)  writes  much  to  the  pame  effect,  that  there  are  three 
kinds  of  dropsy:  "  primum  liimpanilev,  secundum  hncopfi  I  cffm  as  iam- vol  vnoaupKU  (not 
anasarca),  tertium  aaKirip'  Grieci  uominaverunt"  (lib.  Ill,  cap.  xxi). 


eight's  disease 

Dr  wXl- tTh"  I'een  observed  a  short  time  before  by 

Dr  Blaekall  ot  Exeter,  and  Dr  Osborne  of  Dublin;  indeed,  it  ha^  been 

^tWn  d-      .rTTn  ^""'"^'^  Cruiksha'nk.    l^t  no  - 

w  hstandnjg  that  AVells  and  Blaekall  each  n.ade  autopsies  in  ^vhich  they 

ound  the  kxdneys  "  renuu-kably  hard,"  they  both  regarded  the  change  n 
these  organs  as  accidental.  Blackall's  hypothesis  was  that  serum  was 
excreted  by  the  kidneys,  because  it  was  vitiated  from  having  already  formed 
part  ot  a  dropsical  exudation,  and  having  been  reabsorbed  into  the  blood 

S.t       1-  J  f\  ^"^^  '''^'^  ^^"^^""S  the  real  and  constant 

lelation  ot  disease  ot  the  iddneys  both  to  dropsy  and  to  albuminuria,  and 
throughout  the  world  his  name  is  justly  associated  with  renal  dror.sy 

Atter  the  publication  of  his  first  cases  and  drawings,  two  wards  at  Guy's 
Hospital  were  devoted  to  further  investigations  into  the  new  disease,  and 
Dr  Bnglit,  with  the  help  of  Dr  G.  H.  Barlow  and  Dr  Owen  Bees,  made  the 
turther  observations  which  were  printed  and  illustrated  in  the  first  volume 
of  the  •  Guy's.  Hospital  Beports  '  (1836),  and  in  the  fifth  of  the  second  series 

yarieties  of  the  disease.— ^he  lesions  of  the  kidneys  described  by  Bri.^ht 
are  far  from  being  uniform.  He  himself  and  his  fellow  workers  admitted 
three  forms  of  the  affection,  leaving  it  an  open  question  Avhether  or  not 
they  should  be  regarded  as  separate  diseases. 

The  three  anatomical  types  of  morbus  Brightii  recotjnised  bv  Barlow, 
Bees,  and  Wilks,  \vere  the  larffe  red  kid^ieij,  the  large  white  Iddney,  and  the 
small  red  kidney. 

Bayer,  who  first  followed  Bright's  footsteps  in  France,  divided  what  he 
called  nephrite  alhumineuse  into  a  much  greater  number  of  varieties  (1839- 
41).  In  1851,  Professor  Frerichs,  then  of  Breslau,  expounded  the  doctrine  tliat 
the  diverse  appearances  presented  by  the  kidneys  belong  to  successive  stages 
of  a  single  morbid  process.  This  view,  however,  w-as  refuted  two  years  later 
by  Wilks,  who  showed  in  a  paper  in  the  '  Guy's  Hospital  Beports  '  (second 
series,  vol.  viii)  that,  under  the  name  of  Bright's  disease,  there  are  included 
at  least  two  independent  affections  differing  in  their  causes,  in  tlieir  mode  of 
onset,  their  symptoms,  and  their  course— '  the  large  white  kidney  with 
considerable  dropsy,"  and  "  the  hard  contracted  kidnej-,  often  destitute  of 
symptoms,"— and  added  a  summary  of  twenty-three  cases  of  the  former,  and 
thirty-three  of  the  latter  affection. 

Wilks  reasoned  that  since  anasarca  is  particularly  associated  with  the 
"  large,  smooth,  Avhite  kidney,"  one  ought,  if  that  were  an  early  stage  of  the 
"  small,  rough,  red,  mottled  kidney,"  to  obtain  a  definite  histoiy  of  prece- 
dent dropsy  in  each  case  in  w^hich  the  small  red  kidney  was  found  after 
death.  Frerichs,  however,  had  not  brought  forward  a  single  instance  in 
which,  his  sequence  of  events  had  occurred,  nor  were  any  furnished  l)y 
Wilks's  own  experience.  The  statement  that  the  large  white  kidney  does 
not  pass  on  into  the  small  red  kidney  was  perhaps  put  too  absolutely ;  but 
in  the  main  it  is  undoubtedly  correct. 

Among  the  distinctions  pointed  out  by  Wilks  are  the  following: — That, 
whereas  the  large  Avliite  kidney  often  results  from  scarlet  fever,  or  from 
exposure  to  cold,  the  small  red  kidney  is  not  traceable  to  either  of  these 
causes,  but  is  in  many  cases  associated  witli  gout  or  plumbism  ;  that 
whereas  the  former  occurs  in  children  and  young  adults,  the  latter  is  rare 
under  five-and-thirty,  and  is  not  frequent  before  the  age  of  fifty  ;  that 
the  clinical  features  found  along  with  the  former  arc  an  abrupt  onset  and 
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acute  course,  while  the  hitter  begins  insidiously,  and  is  slow  m  develop- 
ment ;  and  lastly,  that  although  either  form  may  be  attended  with  changes 
in  the  heart  and  arteries,  such  changes  are  far  less  marked  in  the  former 
than  in  the  latter  kind  of  Bright's  disease,  which  often  appears  clinically 
under  the  mask  of  cardiac  symptoms,  or  of  apoplexy  due  to  rupture  of  an 

arteiy  in  the  brain. 

These  arguments  from  anatomy,  origin,  and  symptoms  were  greatly 
strengthened  by  Virchow,  who  showed,  in  1858,  that  two  distinct  patho- 
logical processes  are  concerned  in  the  two  forms  of  Bright's  disease,  and 
that  they  attack  two  distinct  anatomical  elements  of  the  kidneys.  He 
demonstrated  that  in  the  large  smooth  mottled  white  kidney  the  secret- 
ing tubules,  in  the  small  red  kidney  the  interstitial  tissue,  is  mainly 
affected.  Later  observations  no  doubt  have  shown  that  this  distinction 
is  far  from  absolute ;  and  therefore  the  two  names  proposed  by  Virchow, 
"parenchymatous  nephritis"  and  "interstitial  nephritis,"  can  no  longer 
be  regarded  as  mutually  exclusive.  In  both  forms  the  tubes  are  sooncu- 
or  lafer  affected ;  in  both  there  is  more  or  less  intertubular  exudation ; 
in  both  the  cortex  is  the  seat  of  the  lesion;  but  the  distinction  in  the 
origin,  course,  and  result  of  the  two  processes  is  in  most  cases  as  marked 
as  in  their  original  seat.  The  histological  origin  in  both  forms  is  obscure, 
and  mixed  cases  occur ;  but  it  remains  true  that  the  tubular  parenchyma 
of  the  cortex  is  swollen  in  the  large  smooth  kidney,  whereas  in  the  small 
rough  kidney  it  is  atrophied,  as  in  other  chronic  interstitial  inflammations. 

Pathologically,  therefore,  as  well  as  clinically,  we  must  admit  the  broad 
and  important  differences  above  stated  between  the  two  principal  forms  of 
Bright's  disease.  As  physicians,  we  are  quite  justified  in  regarding  them 
as  distinct  affections  when  we  find  that  they  difter  in  their  causes,  in  their 
symptoms,  and  in  their  clinical  course. 

Some  writers  have  described  separately  "  acute  Bright's  disease,"  chro- 
nic Bright's  disease,"  and  '  contracted  or  granular  atrophy  of  the  kidneys." 
Such  a  "division,  however,  keeps  apart  cases  that  should  be  brought  together, 
and  it  brings  together  cases  that  should  be  kept  apart.  An  acute  nephritis 
may  be  the  result  of  scarlet  fever,  or  of  cold,  or  of  pregnancy  ;  but  frequently 
it  does  not  soon  end  either  in  recovery  or  in  death,  and  becomes  chronic.  All 
such  cases  should  be  held  to  belong  to  a  single  form  of  Bright's  disease  ;  and 
since  an  affection  of  the  tubal  epithelium  is  a  more  or  less  constant  feature, 
we  may  call  them  tubular,  or  parenchymatous  nei}hritis.  On  the  other 
hand,  Ernst  Wagner's  "  contracted  or  granular  atrophy  "  includes  two  sets 
of  cases  that  are  essentially  distinct.  One  set  belongs  to  the  originally 
chronic  affection  which  produces  the  "  small  red  kidney "  of  Bright  and 
Wilks,  the  "  raspberry  "  or  "  granular  "  kidney  of  later  writers,  interstitial 
nephritis,  or  cirrhosis  of  the  kidney.  The  other  far  less  numerous  cases, 
only  recognised  of  late  years,  are  those  in  which  a  small  contracted  "  gi-anu- 
lar"  white  kidney  is  proved  by  history  and  anatomy  to  be  only  the  final 
stage  of  the  large  smooth  kidney  of  tubal  nephritis. 

The  large  red,  smooth  kidney  of  liright  and  his  immediate  followers  is 
now  regarded  as  only  the  acute  or  early  stage  of  the  large  white  or  "  mot- 
tled," smooth  kidney  which  they  described  and  figiued  ;  if  the  patient 
survives,  but  is  not  cured,  the  process  goes  througli  a  final  stage,  that  of  the 
small  contracted  white  kidney.  The  small  red,  rough,  or  cirrliotic  kidney, 
on  the  other  hand,  is  the  result  of  a  process  chronic  from  the  first,  and  dis- 
tinct in  its  symptoms  as  well  as  its  anatomy. 
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These  two  chief  forms  of  Bright's  dinease,  however,  are  not  the  only 
In  some  cases  of  clironic  dropsy  and  albuminuria  the  primary  lesion  is  . 
lardaceous  degeneration  in  the  arterioles  imd  in  the  glomeruli  of  the  kidney 
It  is  true  that  the  lardaceous  affection  always  becomes  complicated  sooner 
or  later  mth  parenchymatous  or  Avith  interstitial  lesions,  or  with  both. 
But  inasmuch  as  its  causes  are  peculiar,  and  as  there  are  also  differences  in 
its  symptoms  and  course,  it  is  desirable  to  keep  it  apart. 

There  are  two  other  subordinate  forms :  one  is  the  affection  commonly 
known  as  cystic  disease  of  the  hidneys  ;  the  other  is  in  its  origin  secondary 
to  lesions  of  the  renal  pelvis  or  of  the  lower  urinaiy  passages,  so  that  it  may 
be  tei-med  '-consecutive  BriyMs  disease!'  Both  are  varieties  of  chronic 
interstitial  degeneration,  i.  e.  of  renal  cirrhosis. 

It  might  be  thought  that  the  recognition  of  two  independent  forms  of 
Bright's  disease  would  render  it  advisable  to  drop  the  common  designation. 
But,  first,  the  more  important  characters  belong  to  both.  Secondly,  in  clini- 
cal practice  one  is  not  infrequently  in  doubt  as  to  Avhich  form  is  present. 
Thirdl}^,  we  often  meet  with  transitional  forms  : — the  acute  tubal  nephritis 
is  passing  on  to,  but  has  not  reached,  the  chronic  stage  of  the  large  white 
kidney,  as  red  hepatisation  passes  into  grey ;  the  granular  atrophic  organ  is 
overtaken  by  an  acute  tubal  inflammation,  as  an  acute  bronchial  catarrh 
may  supervene  on  chronic  cirrhosis  of  the  lung ;  lardaceous  disease  usually 
complicates  tubal  nephritis,  or  is  complicated  by  it,  and  sometimes  it  is 
found  associated  Avith  a  granular  contracted  kidney. 

A  satisfactory  definition  of  Bright's  disease  is  therefore  difficult.  It 
certainly  must  not  include  temporary  symptomatic  albuminuria,  such  as 
accompanies  the  venous  congestion  of  heart  disease,  or  the  secondary  albu- 
minuria of  cholera,  or  the  febrile  albuminuria  of  erysipelas,  diphtheria,  or 
typhus.  It  must  not  include  these  or  any  other  cases  in  which  transitory 
albuminuria  occurs  without  there  being  reason  to  suppose  any  organic 
change  in  the  kidneys  ;  nor  those  in  which  the  presence  of  albumen  is  onh- 
due  to  that  of  blood,  of  pus,  or  of  haemoglobin.  We  may  perhaps  say  that 
Bright's  disease  is  primary  dift'used  nephritis,  attended  with  persistent  albu- 
minuria, with  raised  blood-pressure  and  changes  in  the  arteries  and  the 
heart,  and  with  more  or  less  dropsy  and  anfemia.  Its  divisions  we  treat 
as  follows  : 

I.  Acute  and  chronic  tubal  or  ^jare??c^ywatoMS  nephriti>'.—T\\\H  is 
attended  with  marked  anasarca,  and  often  by  ascites  or  hydrothorax.  The 
onset  is  sudden,  when  scarlet  fever  or  cold  is  the  cause,  but  in  other  cases  it 
may  be  more  gradual.  In  the  acute  stage  the  kidneys  are  swollen  and  red  : 
when  the  disease  has  become  chronic  they  are  whitish  yellow,  and  sometimes 
very  large.  Finallj'',  they  may  shrink  and  become  gramdar  (small  white 
kidnej').  The  urine  is  at  first  dense,  high-coloured,  scanty,  containing 
much  albumin,  tube-casts,  and  often  blood.  Later  on,  it  ma}'  be  pale,  -with 
a  variable  amount  of  albumin.  Retinitis  and  urfemia  are  of  frequent  occur- 
rence. In  advanced  cases  the  heart  becomes  hypertrophied.  and  the  sys- 
temic arteries  are  thickened.  This  division  includes  the  large  smooth  red 
and  the  large  smooth  Avhite  kidney,  which,  are  two  stages  of  one  pathological 
process,  and  also,  as  a  third  stage,  a  few  cases  of  the  small  contracted 
kidney. 

Glomerular  nephritis  is  the  name  given  by  Klebs  to  the  form  of  acute 
diffuse  inflammation  which  follows  scarlatina.  The  glomeruli  are  often 
most  affected,  but  not  always ;  the  tubules  also  share  in  the  change,  and 
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also  the  intevtubular  connective  tissue  ;  so  that  it  is  best  regarded  as  only 
an  auatomicul  variety  of  acute  diffuse  nephritis. 

Tlie  following  varieties  of  nephritis  witli  albuminuria  are  not  accom- 
panied by  dropsy,  and  are  best  not  included  under  Bright's  disease. 

Febrile  disuse  nephritis  is  a  secondary  condition  common  m  all  cases  ot 
prolonged  pyrexia.  The  kidneys  are  swollen  and  iull  of  blood  from  active 
conc^estion  and  on  microscopic  examination  the  epithelium  of  the  tubes  is  m 
a  condition  of  ••  cloudy  swelling."  This  state  is  common  to  other  secreting 
c^lands  and,  though  it  produces  albuminuria,  subsides  as  the  primary  febrile 
state  passes  away.  It  appears  .  never*  to  lead  to  chronic  disease  of  the 
kidney  It  is  present  occasionally  during  scarlatina  (independently  of  post- 
scarlatinal nephritis),  and  frequently  in  typhus,  enterica,  eiysipelas,  diph- 
theria, pneumonia,  and  other  fevers. 

Congestive  nephritis  is  the  result  of  l(«ig-continued  passive  or  venous 
hyperJBmia  of  the  kidneys,  usually  the  result  of  chronic  disease  of  the 
heart.  The  organ,  at  first  only  hard  "  or  tough  "  like  india-rubber,"  be- 
comes gradually  "  coarse,"  the  capsule  somewhat  adherent,  and  the  section 
of  the  cortex  blurred.  Hyaline  casts  as  well  as  albumen  appear  in  the  urine, 
and  finally  the  kidney  would  probably  atrophy. 

II.  Cirrhosis  of  the  hidneijs,  or  chronic  interstitial  nejjhntis. — This  is 
a  slow  and  insidious  affection,  of  which  the  chief  known  causes  are  gout, 
lead-poisoning,  and  probably  drink.  Occasionally  it  can  be  traced  to  scar- 
latina, even  when  there  is  no  clear  evidence  of  an  acute  nephritis  having 
intervened  or  preceded  it.  It  is  very  rare  in  early  life,  but  begins  to 
occur  towards  forty  years  of  age,  and  beyond  this  it  is  frequent  up  to 
seventy.  It  gradually  destroys  the  renal  cortex  until  this  may  not  be  more 
than  a  line  in  thickness  ;  the  surface  of  the  organ  remains  of  a  red  colour, 
but  it  becomes  very  uneven  and  "  granular."  The  urine  is  abundant,  clear, 
pale,  of  low  specific  gravity ;  it  contains  only  a  small  quantity  of  albmuen, 
or  there  may  be  none  at  all  for  days  together.  Marked  general  dropsy 
occurs  only  when  the  affection  becomes  complicated  with,  parenchymatous 
nephritis.  Cardio-vascular  changes  are  constantly  developed,  and  reach,  an 
extreme  degree.  In  many  cases  the  patient  dies  with  the  symptoms  of  heart 
disease,  including  obstructive  dropsy,  which  affects  the  dependent  parts  of 
the  body.  Ureemia  is  common  towards  the  end.  Cerebral  haemorrhage  is 
another  frequent  cause  of  death.  This  division  includes  the  great  majority 
of  cases  of  the  small  contracted  red  kidney.  The  two  following  sub-forms 
belong  to  the  same  category  : 

a.  Consecxdive  Bright's  disease.— This  is  seen  as  the  result  of  such  affec- 
tions as  stricture  of  the  urethra,  stone  in  the  bladder,  prolapsus  uteri, 
compression  of  the  ureters  by  an  abdominal  tumour,  calculous  pyelitis,  and 
tuberculous  disease  of  the  kidneys.  The  kidneys  become  tough,  hard,  and 
whitish ;  they  may  be  either  of  normal  size  or  shrunken,  either  smooth,  on 
the  surface  or  puckered  by  cicatrices,  or  granular.  The  general  symptoms 
and  the  characters  of  the  urine  are  those  of  renal  cirrhosis. 

/3.  Cystic  disease  of  the  Jddneys— The  peculiarity  of  this  affection  is 
the  presence  of  innumerable  cysts  of  various  sizes.  Commonly,  the  kidneys 
are  small  and  contracted,  but  sometimes  they  are  sufficiently  large  to  be  felt 
as  abdominal  tumours  during  life.  In  its  clinical  features  it  resembles  renal 
cirrhosis ;  but  it  is  sometimes  congenital,  and  due  to  malformation. 

*  Since  writing  the  above,  the  writer  1ms  had  one  case  of  diphtherial  albuminvivia, 
which  continued  after  recovery  and  developed  into  chronic  Bright's  disease. 
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III.  Larclaceom  disease  of  the,  Mdnet/s.—TluH  in  caused  by  protracted 
suppuration  or  by  syphilis.  The  kidneys  give  a  characteristic  /eaction  with 
odme.  Gradually  they  become  very  large,  pale  yellow,  and  waxy-lookin-^ 
l^inally,  if  the  patient  lives  they  may  shrink  and  become  granular  The 
urine  is  excessive  in  quantity,  pale,  and  contains  much  albumen;  but  when 
there  is  also  acute  nephritis,  it  may  be  scanty  and  high-coloured.  General 
di^psy  IS  frequent.  Cardio-vascular  changes,  retinitis,  and  uraemia  are 
seldom  observed.  This  is  the  form  of  Bright's  disease  discovered  by  Virchow 
after  the  two  mam  types  had  been  made  out. 

Before  entering  upon  a  separate  and  detailed  description  of  these  dif- 
ferent forms  of  Bright's  disease,  we  will  consider  certain  symptoms  and 
effects  which  belong,  in  a  greater  or  less  degree,  to  all  of  them  in 
common  :— Albumen  and  tube-casts  in  the  urine,  dropsy,  and  serous  inflam^ 
mations,  colitis,  retinitis,  anaemia,  cardio-vascular  changes,  hjemorrha'^es 
and  uraemia.  ' 

1.  Albuminuria.— The  coagulable  constituent  of  the  urine  in  Bright's 
disease  is  a  mixture  of  two  proteids,  serum-albumin  and  serum-rjlobulin  or 
paraglobulin,"  both  of  which  are  naturally  present  in  the  liquor  sanguinis. 
They  can  best  be  separated  by  Hammarsten's  process  of  saturating  with  crys- 
tallised sulphate  of  magnesia ;  this  precipitates  the  paraglobulin,  but  leaves 
the  serum-albumin  in  solution.  Estelle  stated  ('  Revue  Mensuelle,'  1880) 
that  in  some  cases  of  albuminuria  in  which  he  investigated  the  point,  the 
whole  of  the  so-called  albumen,  and  often  two  thirds,  was  really  paraglo- 
bulin. Subsequent  investigations  by  Dr  Halliburton  of  King's  College, 
and  by  Dr  Noel  Paton  of  Edinburgh,  show  that  the  proportion  of  globulin 
to  sermii-albumin  differs  greatly,  not  only  in  different  cases  but  in  the  same 
cases  at  different  times.  Globulin  may  exceed  the  albumen,  and  again  may 
be  only  present  in  traces. 

Globulin  is  somewhat  more  diffusible  than  serum-  or  egg-albumin,  and 
is  precipitated  by  carbonic  acid  gas,  as  well  as  by  all  the  reagents  which 
coagulate  albumen.  Very  dilute  acetic  acid  will  precipitate  globulin,  but 
redissolves  it  in  excess  by  changing  it  to  syntonin. 

The  proportion  of  serum-albumin  to  globulin  in  the  urine  is  not  of  great 
pathological  or  clinical  importance,  but  in  the  slighter  and  transient  forms 
of  albuminuria  globulin  is  usually  absent.* 

A  third  proteid,  the  more  diffusible  pejJtone  (or  rather,  according  to  Dr 
Martin,  deutero-albumose),  is  occasionallj^  present  in  the  urine,  uncoagulable 
by  heat,  but  recognised  by  the  biuret  test — a  rose  (instead  of  the  albumi- 
nous purple)  tint  with  cupric  sulphate  and  soda.  Its  presence  does  not 
imply  disease  of  the  kidneys.  It  occurs  in  cases  of  pneumonia,  in  many 
fevers  and  suppurations,  and  sometimes  in  healthy  persons  during  digestion. 

Another  allied  proteid,  albumose  (hemi-albuminose  or  pro-peptone),  has 
been  found  in  the  urine  in  certain  cases,  but  its  presence  has  but  limited 
diagnostic  significance.  Albumosuria  was  recorded  originally  by  Bence 
Jones  (1848),  and  lately  in  several  cases  of  osseous  sarcoma,  myeloma,  and 
osteomalacia  (Bradshaw  and  Warrington,  '  Med.-Chir.  Trans.,'  1899,  vol. 
Ixxxii,  p.  251). 

Acid  albumen  appears  to  be  never  present  in  urine,  and  alkali  albumen 
only  after  ammoniacal  decomposition  has  taken  place. 

Tests. — The  oldest  method  of  detecting  albuminuria  is  by  heat.    A  con- 

*  Sec  Dr  Halliburton's  pnpcr  ('  Patli.  Trans.,'  1900,  vol.  li,  p.  128)  nnd  the  discussion 
which  followed,  particularly  the  l  eniarks  of  Dr  Brodie  and  the  table  of  cases  by  Dr  Bradshaw. 
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venient  way  of  applying  it  is  to  fill  two  thirds  of  a  test-tube  with  urine  and 
then  to  hold  it  obliquely  near  the  bottom,  Avhile  the  upper  part  of  the  liquid 
is  gently  warmed  over  a  spirit  lamp  until  it  boils.  When  the  urine  is  acid 
any  albumen  that  may  be  present  is  precipitated  at  once  or,  if  scanty, 
forms  a  cloud  which  very  slowly  subsides.  The  temperature  at  Avhich  this 
occurs  depends,  first,  upon  the  amount  of  albumen  (if  it  is  veiy  small,  no 
change  is  perceived  until  the  boiling-point  is  reached ;  if  it  is  large,  an 
opaque  coagulum  forms  at  about  75°  C.  or  150°  F.)  ;  secondly,  on  the  reac- 
tion of  the  urine  (when  alkaline,  a  higher  tempei-ature  is  required,  or  the 
albumen  may  remain  dissolved  at  boiling-point) ;  and  thirdly,  on  the  amount 
of  neutral  salts,  which,  if  very  small,  raises  the  temperature  requisite  for 
coagulation. 

When  urine  is  turbid  with  lithates,  the  first  effect  of  heat  is  to  redissolve 
them,  and  to  make  the  fluid  transparent ;  presently  the  albumen  begins  to 
appear  and  renders  it  again  cloudy.  In  a  long  test-tube  all  three  conditions 
may  be  seen  at  the  same  time  :  at  the  bottom,  a  part  which  is  cold  and 
turbid  ;  above  it,  one  which  is  warm  and  clear ;  still  higher,  one  which  is 
hot  and  opaque. 

In  alkaline  urine  heat  may  produce  no  change,  although  a  trace  of  albu- 
men is  present  ;  but  adding  a  drop  of  acetic  acid  before  beginning  to  w^arm 
it  obviates  this  fallacy.* 

The  application  of  heat  frequently  produces  an  opacity  which  looks  like 
that  due  to  albumen,  but  really  consists  of  a  precipitate  of  phosphate  of 
lime.  By  adding  a  drojD  or  two  of  acetic  acid,  we  can  redissolve  the  phos- 
phates, and  thus  distinguish  this  from  precipitate  albumen.  If  urine  also 
contains  albumen,  the  opacity  will  not  be  removed  by  acetic  acid. 

A  second  valuable  means  of  detecting  albumen  in  urine  is  Heller's  nitric 
acid  test.  The  best  method  is  to  pour  a  little  strong  acid  into  the  tube,  to 
hold  it  in  a  slanting  position,  and  then  to  let  the  urine  slide  gently  down 
until  it  floats  on  its  surface.  If  no  albumen  is  j^resent,  the  contact  of  the 
two  fluids  is  undistinguished,  or  marked  only  by  a  reddish  layer,  from  oxida- 
tion of  a  chromogen.  If  albumen  is  present  it  forms  a  milky  zone  or  ring, 
at  the  line  where  the  acid  and  the  urine  meet.  When  the  amount  is  small, 
the  zone  may  appear  only  after  the  interval  of  two  or  three  minutes.  It  is 
made  more  conspicuous  by  holding  up  the  test-tube  against  a  dark  back- 
ground, in  good  reflected  light.  Employed  in  this  way,  nitric  acid  is  a 
very  certain  test  for  albumen ;  as  certain  as  heat,  but  not  so  delicate.f 

In  urine  lithates  are  sometimes  precipitated  by  nitric  acid ;  but  they 
first  appear,  not  at  the  line  of  junction  of  the  two  fluids,  but  a  little  above 
it.  If  there  is  any  doubt,  it  may  be  removed  by  adding  a  drop  of  liquor 
potassse  or  by  warming  the  test-tube,  when  the  urates  will  at  once  disappear. 

*  If  the  amount  of  noetic  acid  be  at  all  excessive,  it  may  itself  prevent  the  heat  from 
throwing  down  any  small  quantity  of  albumen  that  the  urine  may  contain,  unless  the  urine 
is  also  rich  in  salts.  The  safest  way,  therefore,  for  scientific  purposes,  is,  besides  addinp: 
the  acetic  acid,  to  mix  with  the  urine  about  one  sixth  of  its  bulk  of  a  concentrated 
solution  of  common  salt,  or  of  magnesian  or  sodic  sulphate.  On  heating  the  liquid 
after  treating  it  in  this  manner,  the  slightest  trace  of  albumen  comes  down. 

+  Sir  Wm.  Roberts  showed  that  the  readiness  with  which  albumen  is  precipitated 
by  nitric  acid  is  to  some  extent  affected  by  the  presence  of  other  dissolved  matters.  Tlio 
proof  is  that  if  two  samples  of  the  same  albuminous  urine  be  diluted,  the  one  with  succes- 
sive quantities  of  pure  water,  the  other  with  the  same  qiiantities  of  healthy  urine,  the 
former  continues  to  yield  an  opaque  zone  with  nitric  acid,  after  the  latter  has  ceased  to  do 
80.  The  same  observation  was  made  independently  by  Dr  Grainger  Stewart.  It  depends 
on  the  solubility  of  all  proteids  being  related,  not  only  to  the  temperature  and  reaction  of 
the  solvent  water,  but  also  to  the  presence  of  neutral  salts. 
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In  concentrated  urine  also,  nitrate  of  urea  may  crystallise  out,  but  this 
takes  a  longer  time,  and  the  glittering  crystals  which  form  are  quite  unlike 
the  white  cloud  of  albumen. 

In  the  urine  of  patients  who  are  taking  copaiba  or  cubebs,  a  resinous 
excretion  is  made  opaque  by  nitric  acid,  but  not  in  a  well-defined  zone.  Ou 
heating,  the  opacity  diminishes.* 

Many  other  tests  for  albumen  are  known  besides  the  two  already  given. 
Acetic  or  citric  acid  with  potassium-ferrocijanide  is  convenient  and  free 
from  fallacies,  but  is  less  delicate  than  either  heat  or  nitric  acid.  Dr 
Paxj  has  invented  pellets  of  citric  acid  and  the  ferrocyanide,  Avhich  form 
a  convenient  and  portable  test.  In  the  absence  of  the  former  the  ferro- 
cyanide would  act  perfectly  if  a  little  vinegar  were  added. 

A  favoui-ite  reagent  is  picric  acid  in  saturated  solution.  One  advantage 
which  it  possesses  over  nitric  acid  is  that  it  can  be  carried  about  without 
the  risk  of  damage  if  spilt.  On  the  other  hand,  picric  acid,  like  beat,  fails 
to  precipitate  albumen  in  alkaline  urine,  and  sometimes,  as  the  Avriter  has 
found,  in  neutral  urine.  Moreover,  like  nitric  acid,  it  may  precipitate 
lithates  or  litliic  acid.  It  may  precipitate  jjeptones  (which  are  redissolved 
by  heat),  and  it  causes  a  cloud  in  the  urine  of  persons  taking  quinine  in 
full  doses,  which  is  also  cleared  by  heat.  Lastly,  it  precipitates  mucus  or 
nucleo-proteid  when  neither  serum-albumin  nor  globulin  is  present. 

If  acetic  or  citric  acid  be  added  to  the  solution  of  picric  acid,  and  the 
mixtvire  be  carefully  floated  on  the  surface  of  the  urine,  the  absence  of  a 
cloud  may  be  taken  as  conclusive  of  the  absence  of  albumen.  If  a  cloud 
appears,  recourse  should  be  had  to  heat  or  nitric  acid. 

Tincture  of  galls  Avas  used  by  Owen  Rees  as  a  sensitive  precipitant  of 
proteids  in  urine ;  so  is  metaphosphoric  acid,  salicyl-sulphonic  acid,  and 
trichloracetic  acid,  and  also  a  solution  of  mercuric  iodide  in  iodide  of  potas- 
sium, but  this,  like  picric  acid,  is  too  sensitive,  for  it  precipitates  not  only 
peptones  and  other  proteids,  but  also  mucus. f 

Dr  Oliver,  of  Harrogate,  has  brought  out  a  series  of  jmper  slips, 
saturated  with  picric  acid,  potassio-mercuric  iodide,  tungstate  of  soda,  and 
other  solutions  which  precipitate  albumen,  and  these  tests  are  certainly  as 
portable  as  could  be  wished. 

On  the  whole,  nitric  acid  is  the  most  trustworthy  of  all  tests,  and  if  used 
by  the  contact  method,  and  with  a  few  minutes'  grace,  as  delicate  as  is 
desirable.  Heat  with  acetic  acid  is  still  more  delicate  and,  if  carefully  used, 
no  less  certain  and  more  convenient.  Acidulated  picric  acid  is  quickest  and 
most  handy,  but  it  is  not  more  delicate  than  heat;  it  is  less  easy  to  get  a 
good  contact  action  than  with  nitric  acid,  and,  while  it  never  fails  to  detect 
albumen,  it  may  show  a  cloud  when  it  is  not  present.  Its  chief  value  is  as 
a  rapid  and  convenient  routine  test  when  seeing  out-patients  or  candidates 
for  insurance,  or  patients  with  no  sign  of  Bright's  disease.  A  negative 
result  saves  further  trouble ;  a  positive  result  needs  confirmation. 

The  other  proposed  tests  are  either  inconvenient,  untrustworthy,  or  too 
delicate,  e.  they  show  such  mere  traces  of  proteid  as  may  be  the  result  of 
a  little  globulin  or  nuclein  from  epithelial  cells,  pus,  or  mucus-corpuscles. 

*  I  remember  a  man  under  treatment  for  jOfonorrlioea,  who  came  out  with  the  copaiba 
rasb,  and  was  supposed  to  have  scarlet  fever  with  secondary  nephritis. — C.  H.  F. 

t  With  respect  to  the  relative  merits  of  tests  for  albumen  in  the  urine,  including:  his 
own,  of 'acidulated  brine,  see  Sir  William  Roberts's  valuable  criticism  in  the  '  Discussion 
on  Albuminuria,'  at  Glasgow,  in  1884,  p.  16.  Also  the  report  of  a  committee  published  in 
tbe  19th  volume  of  the  Clinical  Society's  '  Transactions '  (p.  339). 
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Traces  of  albumen  may  be  present  which  are  not  of  renal  origin,  and 
therefore  not  symptoms  of  Bright's  disease.  Such  are  derived  from  leu- 
corrhoea  in  women,  from  gonorrhoea  or  seminal  emissions  in  men,  and  from 
cystitis  in  both  sexes.  The  presence  of  blood  or  pus  always  involves  that 
of  albimien  and  globulin,  but  not  of  more  than  is  contained  in  liquor  san- 
guinis or  liquor  puris. 

In  women  the  presence  of  albumen  is  so  often  due  to  a  uterine  or 
vaginal  origin,  that  one  must  make  careful  and  repeated  examinations  of 
specimens  free  from  traces  of  blood,  of  pus,  or  of  mucus,  before  one  can  be 
sure  of  the  presence  of  renal  albuminuria.  When  much  mucus  is  present, 
the  only  plan  is  to  filter  the  urine  before  applying  the  tests  for  albumen. 

We  must  remember  that  we  have  a  vast  accumulation  of  facts  as  to 
albumen  which  refer  to  "  urine  coagulable  with  heat  and  nitric  acid,"  and 
that  albumen  means  a  different  thing  if  it  is  defined  by  reaction  to  newer 
and  less  certain  tests. 

Quantitative  estimate.— 1o  determine  with  accuracy  the  amount  of  albu- 
men in  a  given  quantity  of  urine  is  a  tedious  process ;  it  must  be  precipi- 
tated, washed,  dried,  and  weighed.  In  clinical  practice,  however,  there  is 
no  sufficient  object  to  be  gained  by  this  trouble. 

Sir  William  Roberts  in  1876  proposed  a  method  which  is  far  easier,  and 
which  appears  to  yield  sufficiently  satisfactory  results.  It  consists  in. 
diluting  the  urine  with  water  until  it  almost  ceases  to  give  a  reaction  with 
nitric  acid,  the  point  fixed  being  that  at  which  the  opalescent  zone  at  the 
junction  of  the  two  liquids  begins  to  be  visible  between  thirty  and  forty-five 
seconds  after  the  addition  of  the  acid  to  the  urine.  To  calculate  the  number 
of  grains  of  albumen  per  fluid  ounce  of  urine,  all  that  is  necessary  is  to 
multiply  the  figure  O-OUS  by  the  number  of  dilutions  with  an  equal  bulk  of 
water  that  the  urine  has  undergone. 

A  still  easier  plan,  but  one  that  yields  only  comparative  results,  is  to  take 
the  albumen  in  it  with  heat  or  with  nitric  acid,  to  let  it  stand  until  the 
coagulum  has  sunk  to  the  bottom,  forming  a  layer  the  depth  of  which  can 
be  expressed  as  a  fraction  of  that  of  the  urine,  a  half,  or  a  quarter,  or  one 
sixth,  as  the  case  may  be.  Vogel,  however,  found  that  the  space  occupied 
by  the  same  quantity  of  albumen  might  vary  widely  according  as  it  happened 
to  be  thrown  down  in  larger  or  smaller  masses  ;  and  it  is  also  influenced  by 
the  specific  gravity  of  the  urine,  the  range  of  error  from  these  causes  being, 
according  to  Esbach,  as  much  as  from  30  to  50  per  cent. 

A  mixture  of  10  grammes  of  picric  and  20  of  citric  acid  to  the  litre 
was  devised  by  Esbach,  which,  when  added  to  urine,  precipitates  any 
albumen  present  quickly  and  completely,  and  the  precipitate  falls  more 
perfectly  than  that  of  picric  acid  or  heat  alone.  After  twenty-four  hours  it 
may  be  read  off  in  a  graduated  tube,  and  the  percentage  of  albumen  may 
thus  be  calculated.  For  comparative  estimates  of  the  albumen  passed 
in  a  given  case  this  method  is  quite  sufficient ;  but  it  fails  when  the  amount 
is  very  small :  when  it  is  very  large,  the  urine  must  be  diluted  before  using 
the  test,  and  the  result  corrected  accordingly. 

The  late  Sir  Geo.  Johnson  and  Sir  Grainger  Stewart  both  found  that 
Esbach's  method  gives  results  nearly  the  same  as  those  obtained  by  pre- 
cipitating and  weighing  the  dried  albxunen. 

In  fact,  however,  the  precise  amount  of  albumen  is  not  very  important, 
and  may  almost  be  left  to  rough  estimation. 

The  actual  weight  of  albumen  contained  in  the  most  bulky  coagulum  is 
VOL.  Ti.  39 
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but  small.  Accurate  analysis  seldom  gives  more  than  5  per  cent.,  even  when 
the  urine  becomes  solid  when  boiled. 

Theory  of  albuminuria.'— "iho  Jirst  question  in  the  inquiiy  why  albu- 
minuria occurs  in  Bright's  disease  is  why  normal  urine  contains  no  albumen 
What  prevents  its  escaping  from  the  blood  with  the  water,  urea,  and  salts 
which  transude  in  the  glomeruli?  Only  one  answer  to  this  question  seems 
possible,  namely,  that  it  is  kept  back  by  the  epithelial  layer  which  covers 
the  capillary  tufts ;  and,  as  Cohnheim  remarks,  it  is  interesting  to  notice 
that  the  vessels  of  the  choroid  plexuses,  Avhich  also  yield  a  non-albuminous 
fluid,  are  the  only  ones  that  have  a  similar  investment.* 

That  when  albumen  appears  in  the  urine  it  escapes  through  the  glomeruli 
is  rendered  probable  by  Nussbaum's  experiments  on  frogs  ('  Arch.  f.  Phys.,' 
1878),  in  which  animals  these  structures  have  an  arterial  supply  distinct 
from  that  of  the  renal  tubes;  he  ligatured  the  glomerular  arteries,  and 
found  that  after  this  operation  egg-albumen,  injected  into  the  stomach  or 
into  the  blood,  no  longer  passed  into  the  urine,  as  it  does  when  the  circula- 
tion of  the  kidneys  is  undisturbed.  Again,  Ribbert  Centralblatt,'  1879), 
having  set  up  an  artificial  albmninuria  in  rabbits  with  egg-albumen,  excised 
the  kidneys,  and  placed  them  directly  in  alcohol,  so  as  to  coagulate  in  situ 
the  albumen  in  their  interior;  he  then  found  that  the  spaces  within  the 
Malpighian  capsules  always  contained  coagulum  as  well  as  the  tubes. 

It  is  no  doubt  possible  that  albumen  may  transude  through  the  tubal 
•capillaries  also  ;  but  in  that  case  it  would  naturally  find  its  way,  not  into 
•the  urine,  but  into  the  Ijiriph-spaces  between  the  tubes. 

The  earliest  theor\^  of  albuminuria  was  that  of  Owen  Kees  (revived  by 
the  late  Prof.  Semmola,  of  Naples),  according  to  which  it  depends  upon  a 
•chemical  change  in  the  albumen  of  the  liquor  sanguinis,  enabling  it  to  pass 
through  the  Avails  of  the  glomeruli.  Stockvis  ingeniously  disproved  this 
notion  by  the  direct  experiment  of  injecting  albuminous  urine  from  patients 
-with  Bright's  disease  into  the  veins  of  animals,  when  he  found  that  the  albu- 
men did  not,  as  a  matter  of  fact,  escape  with  the  urine  that  they  passed. 
He  also  obtained  no  experimental  corroboration  of  the  idea,  formei-ly 
common,  that  hydreemia  may  be  a  direct  cause  of  albuminuria,  A  low 
specific  gravity  of  the  blood  probably  obtains  in  most  cases  of  anaemia,  but 
albiunen  is  always  absent  from  the  urine. 

Nor  does  there  seem  moi-e  reason  to  attribute  albuminui-ia  to  the  in- 
creased presence  of  neutral  salts  in  the  blood ;  this  would  increase  osmosis 
through  a  membrane,  but  not  transudation  through  living  endothelium. 
The  same  criticism  applies  to  diminished  alkalinity  of  the  liquor  sanguinis, 
of  which,  moreover,  there  is  little  evidence. 

Experiments  on  animals  do  not  support  any  of  these  chemical  or  physical 
theories  of  albuminuria,  nor  that  which  ascribes  it  to  increased  blood- 
pressure  ;  whereas  they  do  support  its  being  a  result  of  diminished  arterial 
pressure,  or  of  cutting  off  the  flow  of  blood  from  the  kidneys  for  a  time,  or 
•of  increased  pressure  in  the  renal  veins. 

The  most  pi'obable  immediate  cause  of  albuminuria  is  neither  chemical 
nor  hydraulic,  but  anatomical,  the  occurrence,  namely,  of  some  nutritive 

*  A  theory  was  once  current,  and  received  the  high  authority  of  Ludwig,  according  to 
which  albumen  was  supposed  to  be  present  in  the  transudation  from  the  glomeruli,  but  to 
be  taken  up  again  and  restored  to  the  blood  by  the  epithelial  cells  of  the  convoluted  tubes  ; 
hut  this  was  refuted  by  the  observations  of  Posner  ('  Virch.  Arch.,'  1880).  Sc'^ 
l)r  Starling's  critical  account  of  this  theory  in  the  first  volume  of  Schiifer's  '  Text-book  of 
Physiology  '  (p.  658). 
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change  in  tlie  epithelium  covering  the  glomeruli,  which  renders  it  no  longer 
capable  of  resisting  the  imssage  of  albumen. 

Whenever  a  full  stream  of  arterial  blood  is  not  kept  up  through  the 
capillaiy  tufts,  their  epithelium  is  liable  to  be  damaged,  so  that  it  can  no 
longer  fulfil  its  normal  function.  The  instance  which  Cohnheim  adduces  as 
jnost  obviously  supporting  such  an  opinion  is  that  of  the  albuminuria  which 
follows  the  suppression  of  urine  during  an  attack  of  cholera  (vol.  i,  p.  275). 
This,  he  maintains,  is  precisely  analogous  to  the  albuminuria  Avhich  can  be 
experimentally  produced  by  temporary  obstruction  of  the  circulation  through 
^the  renal  artery,  and  which  lasts  for  hours  or  even  days  after  the  obstruction 
is  removed.  Another  cause  of  deficiency  of  blood-supply  to  the  glomeruli 
may  be  an  impeded  outflow  through  the  veins  of  the  kidneys ;  for  Hibbert 
found  that  after  arrest  of  tho  circulation  through  the  renal  artery  the  cells 
of  the  glomerular  epithelium  become  obviously  swollen  and  altered. 

According  to  this  view  albuminuria  has  no  essential  relation  to  the  state 
■of  the  blood-pressure  in  the  arteries  of  the  kidneys.  The  doctrine  that  the 
■escape  of  albumen  is  favoured  by  an  increase  of  (systemic)  blood-pressure 
was  the  conclusion  at  which  Stockvis  arrived,  and  it  was  adopted  by  Bartels. 
It  appears,  however,  to  rest  on  scanty  evidence,  experimental  or  pathological. 
The  occurrence  of  albuminuria  as  the  result  of  venous  obstruction  certainly 
lends  it  no  support ;  because  the  pressure  in  the  glomeruli  is  probably  thus 
diminished  rather  than  excessive ;  and  Rxmeberg  goes  so  far  as  to  maintain 
.that  albuminuria  is  always  dependent  upon  deficiency  of  arterial  blood- 
pressure.  The  quantity  of  urine  passed  is  increased  by  a  high  blood- 
pressure  in  disease  just  as  in  health,  but  no  fresh  constituents  are  added. 

A  conclusive  pathological  argument  against  albuminuria  depending  on 
increased  blood-pressure  is  that  it  is  least  in  constancy  and  degree  in  those 
•cases  of  advanced  Bright's  disease  in  which  the  blood-pressure  is  the  highest. 

"  Physiological  "  albuminuria* — If  now  we  pass  on  to  discuss  the  con- 
■ditions  under  which  albuminuria  occurs  in  practice,  we  find,  in  the  first 
place,  that  it  may  appear  in  persons  who  are  apparently  in  good  health. 
Leube  tested  ('  Virch.  Arch.,'  1878)  the  urine  of  119  soldiers,  and  found 
albumen  in  the  urine  passed  in  the  morning  by  five  of  them,  and  in  that 
passed  at  midday  after  a  march  by  no  fewer  than  nineteen ;  the  urine  passed 
in  the  evening  was  never  albuminous.  Capitan  found  albumen  in  the  xirine 
of  nearly  45  per  cent,  of  French  soldiers.  For  observations  on  the  presence 
■of  albumen  in  English  soldiers,  see  Dr  Forest's  paper  in  the  '  Brit.  Med. 
Journ.'  for  March  20th,  1897,  and  Sir  T.  G.  Stewart's  figures  given  below. 

Fiirbringer  tested  the  urine  of  sixty-one  children,  and  detected  albumen 
in  seven  cases,  always  in  the  latter  part  of  the  forenoon. 

In  some  instances  the  presence  of  albmnen  in  the  urine  of  otherwise 
liealthy  persons  has  been  traced  to  a  definite  cause.  Thus  Sir  George 
•Johnson  recorded  (■'  Clin.  Soc.  Trans.,'  vol.  vii)  several  cases  in  which  it  was 
temporarily  produced  by  cold  bathing,  and  ('Brit.  Med.  Journ.,'  1879,  ii) 
others  in  which  it  followed  walking  exercise. 

In  another  case  which  came  under  the  writer's  notice,  temporary  albu- 
minuria followed  a  day's  hard  riding ;  and  any  unusual  and  prolonged  exer- 
tion is  liable  in  some  persons  to  be  productive  of  temporary  albuminuria. 

The  late  Dr  Moxon  described  in  the  '  Guy's  Hospital  Reports '  for  1878, 
several  cases  in  which  albumen  was  from  time  to  time  discoverable  in  the 
'urine  of  boys  and  young  men  who  were  pallid,  listless,  and  languid ;  with 

*  St/n. — Functional,  intermittent,  or  cyclicul  albuminuria. 
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all  m  whom  he  was  able  to  trace  the  further  progress  of  the  affection,  it 
sooner  or  later  passed  off,  usually  in  the  course  of  a  few  months.  Sir 
William  Gull  had  previously  observed  the  same  condition,  also  in  youths, 
and  associated  with  similar  symptoms ,:  and  Ernst  Wagner  noticed  similar 
cases  in  anaemic  and  weakly  girls.  In  some  of  Moxon's  cases,  "  albuminuria 
of  adolescents"  (as  he  terms  it)  was  associated  with  oxaluria  (cf.  infra, 
p.  673).  Dr  Dukes,  of  Rugby,  shortly  aftenvards  stated  that  he  had  seen 
ten  cases  in  schoolboys  of  thirteen  to  seventeen,  in  whom  albuminuria  had 
occurred  as  the  result  of  cold,  over-exertion,  or  fatigue,  but  subsided  when 
they  were  kept  in  bed  and  on  a  milk  diet  ('  Brit.  Med.  Journ.,'  November 
oOth,  1878).  Dr  Pavy  has  described  the  same  clinical  condition  as  "  cyclic 
albuminuria,"  by  which  is  denoted  the  recurrence  of  traces  of  albumen  in 
the  urine  at  more  or  less  regular  intervals,  which  correspond  chiefly  to  the 
periods  of  taking  food.  As  the  same  author  long  ago  proved  (1863),  the 
amount  of  albumen  passed  in  cases  of  Bright's  disease  varies  according  to 
the  amount  and  nature  of  the  diet.  Mr  Lucas  met  with  albuminuria  aniong 
surgical  out-patients,  associated  with  flat-foot,  in  youths  whom  he  believed 
to  be  addicted  to  masturbation  ('  Brit.  Med.  Journ.,'  May  3rd,  1884). 

Dr  A.  W.  Stirling  examined  the  urine  of  369  boys  between  twelve  and. 
sevejiteen  years  of  age,  on  a  training-ship  at  Grays,  on  the  Thames  ('Lancet,'' 
1887,  vol.  ii,  p.  106).  He  found  more  or  less  albumen  in  77,  without  any 
other  sign  of  renal  disease.  It  was  far  from  constant,  and  most  often 
present  soon  after  rising.  Beside  the  exposure  to  cold  on  leaving  bed,  two 
other  causes  were  probable — one,  that  assigned  by  Mr  Lucas ;  and  the  other,, 
exertion  in  blowing  wind  instruments. 

Sir  Grainger  StcAvart  published  a  series  of  careful  observations  whicli 
bear  out  to  a  certain  extent  the  assertions  of  Capitan  on  French,  and  Leube 
on  German  soldiers,  and  of  Dr  Stirling  on  the  boys  at  Grays.  Among  205. 
soldiers  in  Edinburgh  he  found  albumen  in  no  less  than  47;*  aniong  100' 
presumably  healthy  civilians  in  only  7  ;  among  150  worldiouse  children  he 
found  it  in  only  5  ;  among  100  old  people  in  17.  He  found  considerable 
increase  in  the  frequency  of  albumen  after  severe  muscular  work,  and  less, 
marked  but  decided  increase  after  food.  He  found  albuminuria  in  the  case 
of  boys  after  playing  wind  instruments,  as  Dr  Stirling  did,  but  not  nearly 
so  often.  More  recently  a  series  of  careful  observations  has  been  published' 
by  Dr  Samuel  West  ('  Brit.  Med.  Journ.,'  Feb.  25th,  1899,  p.  462)  on  albu- 
minuria in  apparently  healthy  persons  at  various  ages.  The  observations 
Avere  made  by  Dr  Levison. 

Although,  as  Parkes  and  Pavy  long  ago  showed,  albuminuria  if  present 
is  increased  after  food,  there  is  no  good  evidence  that  eating  eggs  or  any- 
thing else  not  poisonous  Avill  cause  albuminuria  in  a  jireviously  healthy 
person. 

The  view  which  is  taken  by  some  writers  of  what  thej''  call  "  physiological 
albuminuria  "  is  that  it  depends  upon  a  congenital  deficiency  in  the  power 
of  the  glomerular  epithelium  to  resist  the  passage  of  albumen  through  it. 
In  support  of  such  a  theory  there  were  two  pairs  of  brothers  among  the 
seven  cases  of  which  Moxon  gives  details  ;  and  Leube  also  mentions  having 
met  with  the  affection  in  two  brothers.  But  such  cases  are  quite  excep- 
tional. 

The  condition  is  not  a  constant  but  an  intermittent  or  occasional  one. 


*  Tho  numbers  were  obtained  by  nitric  or  by  picric  acid  :  the  figures  quoted  in  the 
text  are  those  obtained  by  the  former  method,  for  the  I'ensons  given  above  (p.  608). 
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and  its  causes  are  often  not  far  to  seek.  Cold  to  tlie  surface,  causing  con- 
gestion of  the  kidneys,  is  the  most  important.  Thus,  staying  long  in  a  cold 
bath  is  a  cause  of  this  occasional  albuminuria,  as  it  also  is  of  intermittent 
hsemoglobinuria ;  and  in  the  case  of  tlie  schoolboy  cited  above  (p.  597),  as 
in  otliers,  the  same  cause  produced  on  some  occasions  hjEiuoglobinuria,  on 
others  albuminuria.  The  same  explanation  applies  to  the  not  infrequent 
presence  of  traces  of  albumen  in  the  urine  passed  on  first  getting  out  of  bed. 
There  is  no  absolute  line  between  physiology  and  pathology;  and  if  we 
believe  (as  there  is  good  reason  to  believe)  that  exposure  to  cold  over  a 
large  surface  of  the  skin  leads  to  acute  congestion  of  the  kidneys  mth  pas- 
sage of  albmneu,  and  even  to  acute  nephritis,  it  is  surely  reasonable  to 
suppose  a  less  degree  of  the  same  effect  in  the  cases  under  consideration.^ 

The  effect  of  long-continued  and  severe  muscular  exertion,  and  particu- 
larly of  prolonged  efforts  of  expiration,  as  in  blowing  trumpets,  would  pro- 
duce passive  renal  congestion  like  that  which  leads  to  albuminuria  in  cardiac 

disease.  .  . 

As  to  albuminuria  associated  with  oxaluria  and  "nervous  debility,"  Ave 
may  ask  whether  it  is  quite  certain  that  in  reported  cases  of  '•'  physiological 
albuminuria"  the  albumen  was  always  renal  in  origin.  Notwithstanding 
care  to  exclude  such  cases  (which  was  certainly  not  taken  by  all  observers), 
were  not  many  of  the  cases  in  French  and  other  armies  due  to  la  gouUe 
militaire?  Have  not  many  old  men  in  worldiouses  granular  kidneys  or 
enlarged  prostates?  Do  not  young  men  often  pass  m-ine  on  rising  which 
contains  traces  of  spermatic  secretion  1  And  has  not  a  precipitate  of  mucin 
or  nucleo-proteid  by  picric  acid  sometimes  been  taken  for  albumen? 

But  the  most  important  question  is  whether  in  such  cases  the  occurrence 
of  albmninuria  indicates  any  tendency  to  the  development  of  organic  renal 
disease.  Ought  a  young  man  in  whom  this  affection  is  discovered  to  be 
regarded  as  eligible  for  life  insurance  at  the  ordinary  rate?  Leube  and 
Fiirbringer  would  doubtless  have  answered  this  question  in  the  affirmative, 
and  so  would  Moxon,  if  it  were  clearly  ascertained  that  the  urine  contained 
albumen  only  occasionally,  and  that  in  the  forenoon.  Both  Fiirbringer  and 
jMoxon  detected  a  few  hyaline  casts  in  more  than  one  instance,  but  this  is 
certainly  an  exception;  as  a  rule,  the  amount  of  albumen  is  small,  it  is 
intermittent,  not  constant,  and  there  are  no  other  sig-ns  of  disease. 

It  seems  clear  that  the  cases  above  recorded  by  so  many  independent 
observers  are  far  too  numerous  to  be  set  down  as  examples  of  latent  Bright's 
disease.    Had  they  all  been  of  that  nature,  we  may  be  sure  that  some  of 
them  would  have  shown  their  real  character  while  they  were  still  under 
observation;  moreover,  latent  Bright's  disease  is  of  the  cirrhotic  kind, 
which  is  almost  unknown  in  early  life.     When,  however,  we  have  made 
allowance  for  errors  of  observation,  and  thus  reduced  the  number,  are  w^e 
justified  in  regarding  such,  albumen  as  physiological?    May  not  some  at 
least  have  been  examples  of  incipient  Bright's  disease,  or  at  least  of  the 
want  of  power  to  resist  external  influences  which  is  the  preceding  condition 
of  all  diseased  action?    Johnson  expressed  ('Brit.  Med.  Journ.,'  1879)  a 
decided  opinion  that  temporary  albuminuria,  even  when  traceable  to  over- 
exertion, or  exposure  to  cold,  will,  if  neglected,  sooner  or  later  lead  to  per- 
sistent albuminuria  and  to  fatal  disease  of  the  kidneys.    Even  when  albu- 
minuria is  the  only  indication  of  ill-health,  we  know  that  the  kidneys 
may  be  seriously  diseased.    Clearly,  therefore,  an  insurance  office  which 
ignored  the  presence  of  albuminuria  in  applicants  who  appeared  otherwise 
well  would  often  lose  by  accepting  them  at  ordinary  rates. 


^^^^  BUIGHT's  DISEASIS— ALI5UMINU1UA 

The  United  States  Company  in  NeAV  York  inquired  into  the  subsequent 
state  of  health  of  persons  whose  lives  had  been  declined  on  account  of  albu- 
minuria. Ainong  those  who  made  applications  in  the  three  years,  1878-80 
there  were  sixty-nine  (or  from  10  to  12  per  cent,  in  each  year)  whose  urine 
wasJound  to  be  albuminous.  Before  the  end  of  1880  four  of  these  persons 
died,,  and  it  is  stated  by  Dr  Munn  that  the  "general  appearance  of  the 
majority  of  the  others  who  had  been  under  observation  for  more  than  a 
year  was  gradually  deteriorating."  It  is  to  be  noted,  however,  that  few 
ot  them  were  under  the  age  of  thirty,  and  that  the  albumen  was  often 
present  m  considerable  quantity.  Consequently,  although  the  results  of 
this  investigation  amply  justify  the  requirement  to  have  the  urine  of 
applicants  for  insurance  tested,  they  do  not  throw  much  light  upon  the 
question  of  occasional  albuminuria  in  young  subjects. 

It  is  a  significant  fact  that  Mr  Bales,  of  Birmingham,  found  retinal 
changes  m  five  out  of  fourteen  cases  of  supposed  temporary  albuminuria  in 
persons  between  the  ages  of  eleven  and  twenty-eight  ('  Birmincrham  Medical 
Review,'  1880).    .  \  o 

On  the  whole  it  seems  to  the  writer  to  be  a  mistake  to  recognise  physio- 
logical albuminuria.  Accidental  traces  of  albumen,  not  of  renal  origin, 
undoubtedly  occur  without  one  being  able  in  every  case  to  explain  them! 
But  if  albuminuria  is  recurrent  it  is  probably  not  accidental,  and  is  most 
likely  due  to  some  defect  in  the  kidneys  which  may  only  indicate  proclivity 
to  organic  disease,  or  may  be  the  first  step  in  that  course. 

In  many  cases,  what  seems  at  first  accidental  and  occasional  becomes 
constant  and  serious.  Even  when  other  symptoms  of  Bright's  disease  do  not 
supervene,  the  writer  has  noticed  that  youths '  postponed  for  insurance  on 
account  of  slight  albuminuria  sometimes  develop  symptoms  of  antemia  or  of 
tuberculosis — renal  or  pulmonary.  He  has  also  been  struck  with  the  fre- 
quency of  a  histoiy  of  long  past  scarlatinal  dropsy  in  cases  of  Bright's 
disease  in  adult  life  ;*  probably  in  some  cases  of  albuminuria  without  other 
symptoms,  there  may  be  some  unrepaired  injury  to  the  renal  epithelimn 
from  previous  scarlatina,  which,  under  unfavourable  circumstances,  may 
develoj^  into  nephritis. 

Alhumimiria  witlioiit  Bright's  disease. — Albumen  occurs  in  the  urine 
without  there  being  any  marked  or  permanent  lesions  of  the  kidneys,  under 
various  morbid  conditions,  Avhich  may  be  briefly  enumerated  under  the 
following  heads  : 

i.  Mechanical  causes. — (1)  Venous  congestion  ;  usually  from  obstruction 
of  the  general  venous  circulation  as  the  result  of  valvular  disease  of  the 
heart,  or  occasionally  from  dilatation  of  the  right  ventricle  following  emphy- 
sema or  like  affections  of  the  lungs. 

Albuminuria  from  pressure  on  the  inferior  cava  and  renal  veins,  by 
ascites  or  an  abdominal  tumour  or  a  jjregnant  uterus,  is  not  uncommon. 

(2)  Obstruction  in  the  renal  arteries,  usually  by  an  embolus  detached 
from  the  heart,  and  causing  escape  of  albumen  or  of  blood  into  the  urine, 
by  the  same  mechanism  as  exj^lains  cerebral  hfemorrhage  from  a  similar 
cause. 

(3)  Arterial  anajmia,  leading  to  deficient  blood-supjjly  to  the  kidneys 

*  Johnson  mentions  tlie  case  of  a  inedicul  man,  actively  engaged  in  a  large  practice 
until  shortly  before  liis  death  from  nrajmia  at  forty-five  years  of  age,  whose  urine  had  been 
albuminous  from  the  time  when  he  was  a  student,  and  probably  earlier  still,  for  he  had 
.scarlatinal  dropsy  when  fifteen  yeai's  old. 
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through  the  renal  arteries,  as  in  cholera.  A  like  explanation  probably 
applies  to  albuminuria  occurring  with  abdominal  pain  and  collapse,    {t  isclii, 

'  Deutsches  Arch.,'  1881.)  ,1^0 
U)  Albuminuria  appearing  after  obstruction  of  the  ureters  has  been  re- 
moved This  cause  has  been  established  by  experiments  on  animals,  and  a 
case  in  point  is  given  by  Bartels  in  which  the  obstruction  was  produced  by 
a  calculus.  If,  as  seems  likely,  this  is  caused  by  the  distended  renal  tube^ 
pressing  upon  the  veins,  this  cause  of  albumen  in  the  urine  may  be  included 
under  the  head  of  venous  obstruction. 

ii  Fevers  — Pyrexial  albmninuria  occurs  most  frequently  m  acute  pneu- 
monia, erysipelas,  and  diphtheria,  but  also  in  typhus,  enterica,  cerebro-spmal 
meningitis,  and  pyemia.  In  scarlet  fever,  also,  albuminuria  may  occur 
during  the  pyrexial  stage,  and  ought  probably  to  be  distingmshed  from  that 
which  appears  later  and  is  dependent  upon  nephritis.  Cloudy  swelling  of 
the  renal  epithelium  is  constantly  found  in  the  bodies  of  those  who  have 
died  of  febrile  maladies,  but  it  is  doubtful  whether  this  causes  the  albu- 
minuria, which  is  hv  less  frequent.  If  we  ask  the  exact  pathogenesis  of 
febrile  albuminuria,  we  are  unable  to  say  whether  the  supposed  physical 
change  in  the  epithelium  of  the  glomeruli  is  due  directly  to  the  heat  ot  the 
blood  or  to  the  action  of  the  heat  on  the  renal  nerves,  or  to  the  chemical 
changes  in  the  blood,  or  to  the  disturbance  of  the  circulation  through  the 

kidneys.  i  •    -j.  j. 

iii  Poisoning  by  substances  which  act  as  direct  renal  irritants,  e.  g. 
cantharides  and  turpentine.    Phosphorus  probably  acts  in  a  different  way, 

iv.  In  certain  affections  of  the  nervous  centres,  as  cerebral  hajmorrhages, 
epilepsy,  tetanus,  delirium  tremens,  albuminuria  may  occur;  but  it  is 
doubtful  whether  it  is  caused  by  the  nervous  disorder.  Cerebral  haemor- 
rhac^e  is  notoriously  frequent  in  cases  of  cirrhosis  of  the  kidney,  and 
drunkards  are  liable  to  Bright's  disease.  The  albuminuria  which  follows  a 
fit  should  always  awake  suspicion  of  ursemic  eclampsia,  and  m  true  epilepsy 
it  is  probably  the  result  of  renal  cyanosis.  The  latter  explanation  may  also 
apply  to  the  occasional  albuminuria  of  tetanus.  But  the  relation  of  albu- 
minuria to  venous  obstruction  is  capable  of  various  interpretations ;  it  may 
depend  on  a  deficient  supply  of  arterial  blood  to  the  glomeruli,  interfering 
with  the  nutrition  of  their  epithelimn ;  or  distension  of  the  veins  at  the 
junction  of  the  renal  cortex  with  the  medulla  may  press  upon  the  glomeruli 
in  the  Malpighian  capsules. 

It  may  be  stated  generally  of  so-called  "functional"  and  of  sym- 
ptomatic "  albuminuria,  that  in  none  of  its  varieties  does  it  approach  in 
amount,  either  absolutely  or  in  proportion,  to  the  urine  which  is  usual  in. 
Bright's  disease.* 

2.  Tube-casts  or  "  cylinders." — These  microscopic  objects  W6re  discovered 
in  the  urine  by  Henle,  in  1814 ;  but  the  merit  of  distinguishing  and  figuring 
their  varieties,  and  of  applying  their  discovery  by  the  microscope  to  the 
diagnosis  of  renal  disease,  is  undoubtedly  due  to  the  late  Sir  Geoi-ge  John- 
son, of  King's  College,  London  (1852). 

*  We  must  remember  tlmfc  tlie  urine  iis  we  obtain  it  is,  iifter  all,  a  mixture  of  tbe  fluids 
poured  out  by  an  almost  infinite  number  of  glomeruli  and  renal  tubes,  which  may  yield 
secretions  of  very  different  quality.  So  that  when  renal  emboli,  or  localised  new  growths, 
are  surrounded  by  zones  of  hyperajraic  and  inflamed  kidney  tissue,  any  albumen  that  may 
be  contained  in  the  secretion  from  these  parts  is  necessarily  distributed  over  the  very  much 
larger  quantity  of  normal  urine  poured  out  from  the  rest  of  the  cortex. 
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There  are  several  different  kinds  of  casts,  which  may  be  enumerated  as 
iollows  : 

(1)  HijaUnc  or  fibrinous  msis.— These  are  delicate,  transparent,  and 
colourless,  with  defined  outlines,  but  so  little  retractile  that  they  are  not 
always  recognised  under  the  microscope  in  the  fluid  in  which  they  float  un- 
less stained  by  carmine  or  iodine  or  aniline  dyes.  They  vary  greatly  in 
breadth,  from  0-01  to  0-05  mm. ;  their  length  may  be  only  a  few  times 
greater  than  their  breadth,  or  may  reach  1  mm. ;  they  are  the  lon-est  of 
■any  kind.    They  may  be  either  straight  or  curved.  ° 

Occasionally  minute  crystals  of  calcic  oxalate  or  uric  acid  may  be  seen 
m  a  tube-cast. 

(2)  Blood-casts,  i.  e.  fibrinous  cylinders  filled  with  red  blood-discs.  Their 
presence  shows  that  the  exudation  is  hsemorrhagic  and  probably  acute. 

(3)  Cor-puscular  casts,  containing  small  round  nucleated  cells,  which  may 
be  pretty  certainly  identified  as  leucocytes  or  "  exudation  corpuscles,"  though 
often  confounded  with  epithelial  cells.  Like  the  hyaline  casts  they  are 
signs  of  nephritis. 

(4)  Ejjitlielial  casts,  containing  glandular  cells  from  the  convoluted 
tubules,  more  or  less  altered  and  granular,  but  by  their  larger  size  and  more 
angular  shape  distinct  from  white  blood-corpuscles.  They  point  to  desqua- 
mation as  the  result  of  nephritis. 

(5)  Oil-casts,  or  fatty  casts,  containing  highly  refracting  oil-drops. 
These  prove  that  the  nephritic  process  has  become  chronic. 

(6)  Granular  casts. — These  are  the  most  common  and  the  least  distinc- 
tive, for  the  granules  may  result  from  the  disintegration  of  blood-discs 
(when  they  have  a  yellow  tint),  or  of  epithelium  or  leucocj^tes,  and,  in  fact, 
are  often  mingled  with  these  elements  in  the  same  cylinders.  Or  they  may 
be  fat-granules,  shown  as  bright  dark  points.  Or  they  may  be  only  lithates 
accidentally  deposited  after  the  urine  is  passed. 

In  acute  Bright's  disease  the  casts  may,  for  weeks  together,  contain 
red  blood-discs,  to  the  exclusion  of  all  other  elements.  In  other  instances 
tube-casts  look  as  if  they  consisted  almost  entirely  of  epithelial  cells, 
packed  so  closely  together  that  little  or  none  of  the  hyaline  sheath  can  be 
seen.  The  fat-granules  or  fat-drops  are  probably  always  derived  from  dis- 
integrating epithelium ;  casts  in  which  they  are  abundant  are  opaque  and 
conspicuous,  almost  black  by  transmitted  light.  Wagner  described  granu- 
lar casts  as  sometimes  "  opaque  like  ground  glass,"  "  appearing  as  if  eroded 
or  breaking  down  at  their  edges,"  and  sometimes  presenting  numerous 
indentations,  or  looking  as  though  they  were  made  up  of  a  number  of 
square  pieces  fused  together."  These,  no  doubt,  are  the  remains  of  cubical 
or  columnar  epithelium. 

(7)  Lastly,  lardaceous  or  waxy  casts,  which  show  the  characteristic 
reaction  with  iodine,  occur,  though  very  rarely ;  they  are  highly  refractile, 
and  show  more  resistance  to  reagents  than  the  common  hyaline  casts. 

After  death  casts  may  be  seen  in  every  part  of  the  kidneys,  from  the 
convoluted  tubes  near  the  glomeruli  down  to  the  Avide  collecting  tubes  in 
the  pyramids ;  but  they  are  most  abundant  in  the  looped  tubes.  It  has 
been  doubted  whether  it  is  possible  for  casts  from  the  convoluted  tubes  to 
traverse  the  looped  tubes  so  as  to  be  discharged  with  the  urine ;  but  they 
are  so  elastic  and  flexible  that  this  does  not  seem  impossible,  for  at  least 
the  smaller  casts,  and  probably  some  of  the  larger  casts,  are  fox-med  in  the 
convoluted  segment  just  before  the  collecting  tube.    Possibly,  exudation 
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that  originally  solidified  in  the  highest  tubes  close  to  the  glomeruli  may 
afterwards  be,  so  to  speak,  recast,  so  as  to  take  the  form  of  tubes  lower  down. 

The  chemical  nature  of  the  hyaline  material  which  appears  to  be  the 
basis  of  all  recently  formed  tube-casts  was  studied  by  Rovida,  who  concludGd 
that  it  is  not  identical  with  either  fibrin  or  albumen,  and  can  only  be  de- 
scribed as  a  proteid. 

There  have  been  various  opinions  as  to  the  mode  of  origin  of  casts. 
Bartels  supposed  them  to  be  produced  by  a  process  of  secretion  from  the 
epithelial  cells  of  the  tubes,  on  the  ground  that  plasma  may  often  be  seen 
protruding  from  the  cells  into  the  lumen  of  a  tube  ;  but  Wagner  observed 
the  same  appearance  in  healthy  kidneys.  According  to  Weigert  they  arise 
by  the  fusion  together  of  altered  epithelial  cells  ('  Volkmann's  Sammlung,' 
162-3)  in  animals  when  nephritis  is  set  up  by  injection  of  chromate  of  potass 
under  the  skin  ;  and  in  Bright's  disease  such  an  origin  seems  probable  in  th-s 
case  of  certain  casts  which  have  indented  margins,  or  look  as  if  they  were 
mad©  up  of  angular  pieces.  It  looks,  too,  as  if  casts  which  turn  reddish 
brown  Avith  iodine  had  been  formed  out  of  lardaceous  epithelial  cells.  But 
for  the  ordinary  hyaline  casts  the  most  probable  view  is  that  they  result 
from  the  coagulation  of  fibrinogen  exuded  from  the  glomeruli,  just  as  in  any 
other  case  of  plastic  inflammation.  The  shortness  of  the  interval  between 
the  onset  of  acute  nephritis  and  the  appearance  of  casts  in  the  urine  is  in 
favour  of  the  view  that  they  arise  by  coagulation  of  exuded  plasma.* 

Casts  sometimes  appear  in  the  urine  several  hours  before  albumen  is 
discoverable.  In  the  urine  of  jaundiced  patients  casts  of  a  greenish-yellow 
colour  are  often  found,  and  Dr  Finlayson  says  that  in  such  cases,  as  a  rule, 
no  albumen  is  present.  Sir  William  Roberts  cites  cases  of  venous  obstruc- 
tion from  heart  disease  or  emphysema  in  Avhich  tube-casts  were  found  in  the 
urine  without  albuminuria.  In  acute  Bright's  disease  casts  sometimes  con- 
tinue to  be  passed  after  albuminuria  has  ceased,  but  they  may  have  been 
retained  in  the  renal  cortex  after  their  formation.  As  a  rule,  the  abundance 
of  casts  in  a  case  of  Bright's  disease  is  proportionate  to  the  amount  of  albu- 
men in  the  urine  ;  but  to  this  there  are  exceptions,  and  in  the  same  patient 
the  number  of  casts  may  vary  from  day  to  day. 

The  presence  of  tube-casts  in  the  urine  is  of  great  clinical  importance 
as  evidence  that  the  kidneys  are  diseased.  In  cases  in  which  the  urine  con- 
tains pus  or  blood,  which  may  have  been  derived  from  the  renal  pelvis  or 
the  lower  urinary  passages,  the  discovery  of  casts  is  good  evidence  that  the 
renal  cortex  is  affected ;  although,  if  none  can  be  found,  it  proves  little.  If 
albumen  only  is  present,  the  presence  of  a  few  hyaline  casts  is  not  absolute 
proof  of  the  existence  of  Bright's  disease,  rather  than  of  those  slight  or 
temporary  changes  in  the  glomeruli  which  occur  in  pyrexia,  or  from  venous 
congestion,  for  the  writer  has  found  them  during  life,  when  after  death  the 
kidneys  were  perfectly  healthy  to  the  naked  eye  and  to  the  microscope. 
But  when  their  number  is  considerable  and  their  contents  varied,  the  dia- 
gnosis of  renal  disease  is  practically  certain. 

3.  Dropsy. — In  Bright's  disease  we  meet  with  two  kinds  of  dropsy. 
The  one  has  been  always  justly  associated  with  Bright's  disease  as  its 

*  Bartels  stittes  that  in  a  patieut  who  underwent  the  o]ieration  of  transfusion  with 
lamb's  blood,  and  whose  urine  up  to  that  time  was  normal,  urine  passed  two  hours  after- 
wards contained  not  only  albumen,  but  also  hyaline  casts.  In  another  cnse,  that  of  a  mnu 
who  fell  from  a  height  upon  his  sacrum,  urine  voided  five  hours  later  showed  hyaline  as 
well  as  blood-casts. 


G18 


bright' S  DISEASE 


characteristic  symptom.  It  often  begins  in  the  face,  about  the  eyelids 
even  before  it  affects  the  ankles.  Its  distribution  is  not  independent  of 
the  influence  of  gravitation  ;  for  one  may  often  notice  that  whereas  the 
face  IS  ocdematous  Avhen  the  patient  rises  in  the  morning,  this  subsides  to- 
wards the  latter  part  of  the  day,  and  the  ankles  are  swollen  when  he  goes  to 
bed.  But  It  is  not  limited  to  the  dependent  regions  of  the  body,  as  cardiac 
dropsy  often  is,  and  it  is  not  accompanied  by  dyspnoea  or  lividity.  Its 
favourite  seats  are  the  eyelids  and  conjunctiva,  the  penis  and  scrotum  (or 
the  labia  m  women),  ajid  the  loins,  when  it  forms  what  Briirht  called  "  the 
renal  cushion."  We  may  explain  the  selection  of  the  two  former  localities 
as  due  to  the  fact  that  in  the  eyelids  and  genital  organs  there  is  no  sub- 
cutaneous fat. 

Often  the  face,  trunk,  a.nd  limbs  swell  at  the  same  time,  and  acquire 
a  peculiar  white  waxy  appearance,  which  is  very  characteristic.  The  occur- 
rence of  such  general  dropsy  is  frequently ,  the  earliest  symptom  of  acute 
Bright's  disease,  and  the  first  to  draw  the  patient's  attention.  Generally 
the  urine  is  found  to  be  already  albuminous;  and  after  scarlet  fever, 
when  the  supervention  of  dropsy  can  be  anticipated  as  likely  to  happen' 
albuminuria  may  be  present  for  several  days  before  oedema  can  be  detected. 
On  the  other  hand,  it  sometimes  happens  that  the  dropsy  precedes  the  albu- 
minuria by  a  day  or  two. 

The  exudation  of  Bright's  disease  is,  like  all  dropsical  fluids,  of  low 
specific  gravity,  Avith  but  little  albumen.  In  many  cases  a  notable  amount 
of  urea  is  present ;  and  Edelssen  once  found  as  much  as  1  per  cent,  in  a 
case  of  hydropericardium.* 

Tlitorij  of  renal  droimj. — One  proposed  explanation  of  the  characteristic 
anasarca  of  Bright's  disease  is  that  it  depends  on  hydraemia,  the  result  of 
diminished  action  of  the  kidneys.  Bostock  and  Kees,  Avho  made  analyses 
of  the  blood  for  Bright  himself,  Christison,  and  many  later  observers  have 
found  that  the  density  of  the  serum  is  greatly  reduced,  being  not  more  than 
1020,  or  even  1013,  instead  of  the  normal  density  of  1030. 

Some  writers  refer  this  physical  change  in  the  blood  to  the  loss  of  albu- 
men through  the  kidneys,  and  the  resulting  subalburainous  state  of  the 
blood.  But  the  amount  of  albumen  which  is  excreted  by  the  kidneys  is 
after  all  inconsiderable.  In  most  cases  the  percentage  of  albumen  in  the 
urine  does  not  exceed  2  per  cent. ;  in  exceptional  instances  it  may  reach 
4  or  5  per  cent.,  but  then  the  quantity  of  urine  passed  in  the  twenty-four 
hours  is  always  much  diminished,  so  that  the  total  daily  loss  of  albumen 
cannot  be  calculated  at  more  than  from  eight  to  ten  or  twelve  grammes  (two 
or  three  drachms).  Such  an  amount  of  albumen  can  be  veiy  easily  replaced 
by  food.  Moreover  quite  as  large  quantities  of  albumen  are  lost,  without 
any  dropsy  resulting,  by  patients  with  lai-ge  granulating  wounds,  and  by 
those  who  have  chyluria ;  and  far  larger  quantities  by  women  during  lac- 
tation. 

*  C.  Schmidt  found  hj  one  rase  tliat  the  dropsical  fluid  from  the  subcutaneous  tissue 
contained  0'36  per  cent,  of  albumen,  that  from  the  meninges  0'6 — 0"8  per  cent.,  that  from 
the  peritoneum  1'13  per  cent.,  that  from  the  pleura  2"85  ]ier  cent.  Bartels  examined  fluids 
taken  directly  after  death  from  different  parts  of  the  body  of  a  person  who  died  of  advanced 
dropsy,  and  found  that  the  specific  gravity  of  the  blood-scrum  being  1015"fiO,  that  of  the 
pericardial  fluid  was  1009'7,  that  of  the  peritoneal  fluid  1009'6,  and  that  of  the  anasarcous 
fluid  1007'65 ;  in  each  of  the  dropsical  fluids  the  main  part  of  the  solid  constituents  was 
made  up  of  inorganic  salts.  In  tlie  fifth  volume  of  '  Allbntt's  System  '  I)r  Dickenson  gives 
a  valuable  tabular  statement  of  the  density  of  dropsical  effusions  in  different  organs  and 
under  different  conditions  (p.  668). 


DKOPSY 


019 


Is  renal  dropsy  and  its  hydrtemia  due  to  deficient  excretion  of  water  by 
tlie  Iddneys?  Rehder  is  cited  by  Bnrtels  as  having  made  a  very  elaborate 
series  of  observations,  in  several  cases  of  Bright's  disease,  on  the  relation 
between  the  amount  of  water  drunk— omitting,  however,  that  contained  m 
the  solid  food— and  that  discharged  in  the  urine  from  day  to  day  ;  in  one  case 
particularlv  he  found  that  while  the  dropsy  was  on  the  increase,  the  water 
excreted  was  not  more  than  from  29  to  49  per  cent,  of  that  which  was  in- 
gested; whereas  while  the  dropsy  was  decreasing  the  ratio  was  from  72-5  to 
100-5  per  cent.  But,  as  Cohnheim  remarked,  such  observations,  even  if 
accurate,  warrant  no  conclusion  as  to  the  nature  of  the  connection  between 
scantiness  of  the  urine  and  dropsy.  One  has  just  as  much  right  to  suppose 
that  the  variations  in  the  dropsy  caused  those  in  the  activity  of  the  kidneys 
as  to  take  the  converse  view.  The  effect  on  the  blood  of  a  deficient  excre- 
tion of  water  by  the  kidneys  (supposing  it  not  to  be  corrected  either  by 
diminished  ingestion  of  water,  or  by  an  increased  loss  of  water  thi'ough 
some  other  channel)  must  obviously  be  to  increase  the  whole  bulk  of  the 
circulating  fluid,  while  diminishing  the  percentage  of  solids  in  it.  Cohn- 
heim expressed  this  by  saying  that  the  resulting  state  of  the  blood  must  be, 
not  mere  "  hydrsemia,"  but  "  hydrasmic  plethora."  Moreover,  he  and  Lich- 
theim  ('  YirchoAv's  Arch.,'  Ixix)  made  a  series  of  experiments  upon  dogs,  in 
which  they  foimd  that  the  injection  of  enormous  quantities  of  a  half  per 
cent,  solution  of  salt  into  the  blood "  produced  not  the  slightest  anasarca, 
even  when  the  renal  arteries  were  ligatured,  so  as  to  cut  off  the  escape  of  the 
fluids  through  the  kidneys.  So  far,  therefore,  as  experiment  can  settle  the 
question,  it  appears  that  an  "  hydra?mic  plethora "  is  incapable  of  causing 
dropsy. 

But,  in  fact,  there  is  no  evidence  that  this  plethora  of  the  blood  occurs 
in  Bright's  disease.  It  is  not  yet  ascertained  what  amount  of  water  escapes 
from  the  lungs  and  from  the  skin  in  these  cases,  though  it  must  be  admitted 
that  the  dry  harsh  state  of  the  surface,  and  the  difficulty  with  which  visible 
sweating  can  be  induced,  render  it  unlikely  that  the  sweat-glands  do  much 
to  supplement  the  renal  function.  But  in  one  way  or  other  the  inactivity 
of  the  kidneys  is  compensated,  and  the  volume  of  the  blood  remains  nearly 
unaltered. 

Again,  there  is  abundant  clinical  proof  that  even  complete  arrest  of  the 
secretion  of  urine  causes  no  dropsy.  Not  to  mention  the  anuria  of  hyste- 
rical women,  there  are  the  cases  of  "  obstructive  suppression "  resulting 
from  plugging  of  the  ureter  of  a  single  kidney,  the  other  kidney  having 
been  previously  desti'oyed  by  disease  {infra,  p.  685).  In  animals,  again, 
ligature  of  the  ureters  is  equally  incapable  of  producing  dropsy.  Lastly, 
in  many  cases  of  scarlet  fever,  dropsy  sets  in  before  there  is  evidence  of 
impairment  of  the  renal  functions,  and  long  before  there  has  been  time  for 
any  great  change  in  the  density  or  in  the  volume  of  the  blood  as  the  result 
of  such  impairment. 

Such  considerations  show  that  some  further  explanation  is  needed  of  the 
characteristic  general  dropsy  of  Bright's  disease;  and  this  was  sought  by 
Cohnheim  in  a  change  which  he  supposed  to  take  place  in  the  walls  of  the 
capillaries,  by  which  they  are  rendered  more  permeable  to  fluids.  He  sup- 
posed that  the  vessels  of  the  skin  and  of  the  subcutaneous  tissue  become 
altered  by  the  same  cause  which  sets  up  the  renal  affection ;  and  pointed 
out  that  whereas  dropsy  accompanies  the  nephritis  that  follows  scarlet  fever 
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or  exposure  to  cold,  it  does  not  follow  a  like  nephritis  in  the  course  of  diph- 
theria, when  the  skin  remains  intact. 

This  explanation  only  applies  so  far  as  anasarca  is  concerned ;  and  Cohn- 
heim  accordingly  maintained  that  dropsy  of  the  serous  cavities  does  not 
occur  m  most  cases  of  Bright's  disease—at  least  in  an  early  stage,  before 
failure  m  the  heart's  action  comes  in.  But  Dr  Fagge's  experience"  accorded 
with  that  of  other  pathologists,  that  in  autopsies  upon  .some  most  acute 
cases— as,  for  instance,  after  scarlet  fever— one  generally  finds  some  fluid 
effused  into  the  deeper  parts  of  the  body,  though  not,  perhaps,  in  large 
quantity.  That  in  more  chronic  cases  of  tubal  nephritis  large  effusions  in 
one  or  both  pleurae  or  in  the  peritoneal  cavity  are  very  frequent  is  notorious, 
and  that  when  the  heart  is  quite  unaffected. 

Cohnheim's  hypothesis  of  a  change  in  the  cutaneous  vessels,  as  the  imme- 
diate and  fundamental  cause  of  renal  dropsy,  cannot,  therefore,  be  admitted  ; 
but  the  same  objections  do  not  apply  to  another  theory  he  put  forth,  viz', 
that  the  characteristic  dropsy  of  M.  Brightii  is  not  passive  effusion,  but 
acute  exudation. 

In  fact,  the  inflammatory  hypothesis  seems  to  the  present  writer  to  be  the 
most  probable.  If  so,  the  characteristic  anasarca  of  acute  Bright's  disease, 
like  the  pleuritic  and  ascitic  effusion,  is  really — as  it  Avas  supposed  to  be 
before  Bright  began  his  researches — an  inflammatory  exudation.  This  may 
be  diluted  and  increased  by  watery  effusion,  proceeding  not  directly  from 
hydrsemia,  but  from  diminidicd  arterial  and  increased,  venous  pressure. 
The  evidence  in  favour  of  this  theory  is  the  inadequacy  of  all  hydraulic  or 
osmotic  explanations,  the  rapidity  of  the  effusion,  the  frequent  presence  of 
fibrin  with  the  serous  effusion  in  the  pleura  and  pericardium,  and  the  close 
connection  between  acute  renal  dropsy  and  inflammatory  oedema  of  the  skin, 
larynx,  and  lungs.  It  is  impossible  to  draw  the  line  in  every  case  between 
urticaria  and  erythema,  between  hydrothorax  in  Bright's  disease  and  jdIcu- 
risy  with  effusion,  between  passive  ascites  and  chronic  peritonitis.  The 
chemical  difference  between  the  effusion  of  anasarca  and  that  of  ascites  or 
hydrothorax  probably  depends  on  the  locality  and  not  on  the  cause,  for  we 
find  similar  differences  between  the  most  purely  mechanical  effusions,  those 
due  to  cardiac  disease,  as  they  affect  the  subcutaneous  tissue  or  the  serous 
membranes.  The  great  pleuro-peritoneal  cavity  or  coelom,  though  divided 
into  pleura,  pericardium,  and  peritoneum,  is  only  a  huge  lymph-sac  lined 
with  endothelium,  provided  with  stomata,  and  strictly  homologous  with  the 
subcutaneous  Ijanph-sacs  of  the  Batrachia ;  while  the  areolae  of  the  sub- 
cutaneous connective  tissue  are  only  small  lymph-sacs,  homologous  Avith  the 
larger  ones  of  the  frog.  Lastly,  the  existence  of  cases  of  acute  anasarca  or 
general  drops}^  to  be  mentioned  immediately,  exactly  like  that  of  Bright's 
disease  in  every  23articular  except  albuminuria,  api^eai's  to  lend  further  sup- 
port to  the  inflammatory  theory  of  acute  renal  dropsy,  since  they  are  cer- 
tainlj'^  not  dependent  on  changes  in  the  renal  epithelium. 

The  other  kind  of  droi^sy,  which  comes  on  much  later  and  is  most 
marked  in  cases  of  chronic  interstitial  nephritis,  has,  no  doubt,  an  entirely 
different  pathology.  As  Dr  Fagge  taught,  "  it  is  identical  in  its  characters 
with  that  seen  in  heart  disease,  and  depends  upon  obstruction  of  the  sys- 
temic veins.  When  it  appears  in  the  course  of  Bright's  disease,  it  is  only 
an  indirect  efi'ect  of  the  iDrimaiy  malady,  its  immediate  cause  being  failure 
of  the  heart  to  maintain  the  needful  activity  of  the  circulation.  It  is  always 
more  marked  in  the  independent  parts  of  the  body  than  elsewhere,  espe- 
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cially  in  the  lower  limbs;  and  it  is  associated  with  dyspnoea,  with  ortho- 
pnoea,  and  often  with  lividity.  It  occurs  only  in  the  most  chronic  forms  of 
Bright's  disease,  usually  when  the  kidneys  are  contracted,  red  and  granular." 

Dropsy  witlw'ut  alhumimiria. — Cases  are  now  and  then  met  with  in 
which  there  is  dropsy  of  precisely  the  same  character  as  that  which  is  so 
constantly  associated  with  tubal  nephritis,  but  in  which  no  albumen  can  at 
any  time  be  found  in  the  urine.  Such  cases  are  sometimes  called  "  essential 
dropsy"  because  there  is  no  clinical  evidence  the  kidneys  are  diseased. 
A  patient  may  come  under  observation  with  general  dropsy  that  has  lasted 
several  days,  or  even  weeks,  yet  the  urine  may  yield  no  albumen,  either 
then  or  afterwards,  while  the  dropsy  more  or  less  rapidly  subsides. 

The  writer  has  repeatedly  seen  this  acute  anasarca  without  albuminuria. 

The  first  case  was  that  of  .a  child  five  years  old,  who  came  into  hospital  in  August, 
1879,  with  the  aspect  of  acute  renal  anasarca  and  a  history  of  scarlatina;  but  the  urine, 
instead  of  being  loaded  with  albumen,  was  perfectly  free  from  it,  and  remained  so  until 
the  dropsy  had  disappeared  and  the  patient  was  sent  home  well. 

The  next  case,  in  a  woman  about  thirty,  in  1887,  was  one  of  anasarca  with  the  charac- 
teristic distribution  of  renal  dropsy  but  with  no  albumen  in  the  urine.  There  was  marked 
auffimia,  and  a  pulmonary  murmur,  which  disappeared  under  treatment.  There  was  no  sign 
or  probability  of  organic  disease  of  the  heart,  and  she  went  out  cured. 

A  third  case  in  a  hoy  of  eleven  was  very  similar,  except  that  there  was  no  murmur,  and 
it  also  ended  in  complete  recovery. 

A  fourth  was  that  of  a  young  married  lady  with  decided  anasarca,  apparently  renal, 
but  with  the  urine  e.xalbuminous.  She  was  not  pregnant  nor  ansBuiic,  and  recovered 
perfectly. 

The  fifth  case  was  in  a  previously  healthy  young  man  of  twenty,  a  sailor,  who  was 
admitted  to  the  hospital  in  January,  1895,  with  swelling  of  the  face,  hands,  and  legs, 
moderate  auEemia,  no  evidence  of  cardiac  disease,  and  exalbuminous  urine.  He  was  of 
intemperate  habits,  and  developed  mania,  which  obliged  his  removal  to  an  asylum. 

All  these  cases  were  under  the  writer's  care  for  more  than  a  fortnight 
and  less  than  six  weeks.  Other  cases  of  dropsy  without  albuminuria  or 
evidence  of  cardiac  or  pulmonary  diseases  were  noted  as  anasarca  without 
albuminuria ; "  but  in  one,  that  of  a  child,  the  progress  of  the  disease  was 
much  longer,  a  diagnosis  of  adherent  pericardium  became  possible  and  was 
verified  after  death.  In  two  other  cases,  both  women,  the  pulse  and  the 
distribution  of  the  dropsy  were  rather  cardiac  than  renal,  and  allowed  of  aa 
alternative  diagnosis  of  cardiac  dilatation.  They  both  recovered,  and  the 
cases,  being  doubtful,  are  omitted  from  the  above  list.  In  another  case  the 
patient,  a  woman  of  thirty-five,  though  free  from  disease  of  the  chest  and 
also  albuminuria,  was  so  stout  and  ruddy  that  she  had  not  the  aspect  of 
Bright's  disease,  nor  was  the  distribution  of  the  dropsy  so  characteristic  as 
in  the  other  cases.  Two  other  cases  in  private  patients  of  dropsy  without 
albuminuria  were  probably  due  to  non-valvular  affection  of  the  heai-t. 
Lastly,  a  case  in  a  man  of  forty-four,  though  recorded  as  "  dropsy  resembling 
that  of  Bright's  disease,  but  without  any  trace  of  albumen  appearing  in  the 
urine,"  and  like  the  others  ending  in  recovery,  is  omitted  because  the  notes 
are  too  brief  to  exclude  other  interpretations. 

The  sixth  case  under  the  writer's  care  occurred  in  May,  1891. 

The  patient  was  a  well-built  athletic  young  man,  a  policeman,  aged  twenty-three,  and 
lately  married.  There  was  a  history  of  a  venereal  sore,  but  no  secondary  symptoms  were 
present.  He  was  admitted  to  Philip  Ward  with  anasarca  following  the  distribution  of  that 
seen  in  Bright's  disease,  and  albuminuria  was  expected.  No  albumen,  however,  was  found 
during  his  stay  in  hospital.  The  heart  was  repeatedly  examined,  and  no  sign  of  disease- 
was  discovered.  There  was  considerable  pallor;  the  pnlse  was  good  without  evidence  of 
high  tension,  and  the  lungs  were  pei'fectly  healthy.    He  was  a  temperate  man,  and  had 
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never  suffered  like  this  before.  Under  treatment  wit),  diuretics,  laxatives,  and  afterwards 
with  steel,  the  dropsy  disappeared,  and  he  went  home  apparently  in  good  lie^lth  inamontl.  * 
-  4.  Serous  and  pulmonary  inflammations.— Among  the  most  severe 
effects  of  Bnght's  disease,  and  frequently  the  direct  cause  of  death,  must  be 
.mentioned  inflammation  of  one  or  more  of  the  serous  cavities,  or  of  the 
lungs.  Of  the  different  serous  membranes,  the  pleura  is  most  apt  to  be 
attacked,  the  pericardium  next,  and  the  peritoneum  only  shortly  before 
death  or  when  paracentesis  has  been  performed.  Meningitis  is  rare,  and 
perhaps,  when  it  seems  to  be  of  renal  origin,  some  otlier  cause  mi^lit  be 
found  if  carefully  looked  for.  A  case,  however,  occurred  under  the  writer's 
care  (November,  1890)  in  which  a  young  man  died  from  acute  nephritis  and 
purulent  meningitis  with  entire  absence  of  traumatic  or  other  local  cause, 
and  of  syphilis,  tubercle  or  pneumonia.  As  a  rule,  the  pleurisy  or  pericar- 
ditis of  Bright's  disease  is  not  purulent.f 

CEdema  of  the  lungs  is  frequently  the  immediate  cause  of  death  in 
Bnght's  disease,  particularly  in  the  more  acute.  for'mV  and  may  probably  be 
.regarded,  like  the  anasarca  and  pleurisy  or  pericarditis,  as  an  inflammatory 
exudation. 

5.  Colitis  is  one  of  the  less  frequent  comiolications  of  Bright's  disease  in 
each  of  its  main  varieties  {cf.  supra,- 1^.  .384).  It  is  occasionally  met 
with  in  the  acute  cases,  but  . more  often  in  the  most  chronic  -  and  it  occurs 
both  in  the  mucous  and  the  ulcerative  form.  In  the  latter  it  leads  to 
haemorrhage,  discharge  of  pus,  and  sometimes  to  septiceemia,  without  bac- 
terial infection  (as  in  a  case  published  by  Sir  T.  G.  Stewart  in  the  'Prac- 
titioner' for  1898). 

Attention  was  drawn  to  this  complication  by  Dr  Dickinson  many  years 
ago  ('  Med.-Chir.  Trans.,'  vol.  Ixxvii,  p.  Ill ;  '  Path.  Trans.,'  1878,  p.  117), 
and  we  have  several  striking  examples  in  the  Guy's  Museum  (Cataloo-ue 
Nos.  808—811).  Dr  Hale  White  gave  the  clinical  history  of  some  of  the 
more  recent  of  these  in  the  '  Guy's  Hospital  Reports  '  for  1888  (p.  131). 

Cases  of  lardaceous  disease  of  the  kidneys  are,  as  a  rule,  accompanied 
sooner  or  later  by  uncontrollable  diarrhoea,  which  is  due  to  muco-enteritis 
with  degeneration  of  the  small  mesenteric  arteries,  and  this  complication 
is  the  most  frequent  immediate  cause  of  death.  But  it  often  determines 
the  fatal  event  in  any  form  of  Bright's  disease.  Besides  its  prognostic 
significance  this  complication  should  make  us  cautious  in  pushing  purgative 
treatment,  particularly  in  long-standing  cases. 

6.  Btrmatitis. — ^We  may  associate  with  these  secondary  serous  inflam- 
mations inflammation  of  the  skin  occurring  in  Bright's  disease.  Demia- 
titis  is  readily  excited  by  irritation  more  than  in  other  conditions;  hence 
the  caution  necessary  in  using  acupuncture,  and  still  more  a  permanent 
trocar,  to  draw  off  the  serum ;  hence  paracentesis  is  a  more  serious  opera- 
tion in  the  case  of  renal  than  of  cardiac  or  hepatic  ascites ;  or  severe  ery- 
sipelas and  sloughs  may  ensue  after  pricking  the  legs. 

*  On  this  point  see  some  cases  in  children  recorded  by  Sir  Dyce  Duckworth  in  the  '  St. 
Barth.  Hosp.  Hep.'  for  1883,  vol.  xix,  p.  321,  and  by  Sir  George  Johnson  in  his  '  Lectures  ' 
(1887) ;  also  by  Ur.  Goodhart  in  the  '  Guy's  Hospital  Reports  '  for  ISS-i  (vol.  xlii,  p.  197). 
See  also  Dr  Herringham's  case  of  acute  anasarca  in  a  child  without  albuminuria,  in  which 
the  kidneys  were  found  after  death  in  a  state  of  acute  nephritis  ('  Clin.  Trans.,'  190],  p.  35). 

t  Dr  Fagge  did  not  remember  to  have  ever  seen  a  purulent  exudation  in  the  pericar- 
dium, even  in  the  meshes  of  lymph..  On  the  other  hand,  the  late  Dr  Sutton,  a  pathologist 
of  no  less  experience,  regarded  purulent  pericarditis  as  common,  and  almost  characteristic 
of  Bright's  disease.  Empyema  is  decidedly  rare,  but  peritonitis  in  rennl  cases  is 
tnidoubtedly  very  often  purulent. 
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The  most  frequent  and  until  lately  the  only  recognised  ati'ectiou  of  the 
skin  in  Bright's  disease  is  Erythema  leve  of  Willan  and  Bateman— a  rose- 
olous,  superficial  inflammation  with  smooth,  shining  surface,  sometimes 
assuming  the  character  of  superficial  erysipelas,  and  even  leading  to  gan- 
o-rene.  It  is  most  often  seen  on  the  lower  extremities,  and  always  where 
there  is  actual  oedema. 

There  are,  however,  several  forms  of  dermatitis  which  appear  in  the 
course  of  Bright's  disease,  but  are  not  the  result  of  wounds  or  irritation, 
and  are  not  conhned  to  a  swollen  surface.  Nor  are  they  mere  sudaminous 
eruptions  provoked  by  hot-air  baths  or  other  methods  of  producing  dia- 
phoresis. 

A  diffused  roseolous  rash  chiefly  affecting  the  trunk  and  proximal  part 
of  the  limbs,  and  lasting  only  a  few  days,  is  occasionally  seen,  most  often  in 
cases  of  tubal  nephi-itis,  and  occasionally  in  the  acute  stage  of  the  disease. 

More  common,  and  perhaps  most  characteristic,  is  a  papular  "  lichenous  " 
eruption,  with  rather  large,  discrete,  red  pimples  on  a  rough  surface,  mostly 
confined  to  the  extensor  surface  of  the  limbs,  but  sometimes  seen  on  the 
back  and  trvmk  generally.  It  is  comparatively  chronic,  and  is  sometimes 
troublesome  from  the  itching  it  causes. 

A  moist  dermatitis  closely  resembling,  or  perhaps  identical  with,  eczema, 
is  now  and  then  found  on  the  limbs,  the  genitals,  or  the  neck  and  ears. 

Lastly,  several  cases  have  been  noted  in  which  a  diffuse,  squamous  erup- 
tion, beginning  on  the  limbs,  may  spread  until  it  becomes  almost  universal 
so  as  to  simulate  pityriasis  rubra.  This  form  has  always  been  associated 
with  chronic  renal  cirrhosis  with  little  dropsy. 

These  eruptions  are  usually  brief  in  their  duration,  and  seldom  cause 
pain  or  indtatiou.  They  are  generally  seen  in  chronic  tubal  or  chronic 
interstitial  nephritis,  and  do  not  appear  to  be  connected  with  ursemic  sym- 
ptoms except  by  coincidence.  Pathologically  they  seem  to  take  their  place 
with  retinitis  and  inflammation  of  the  serous  membranes.  They  have  no 
bad  prognostic  signification  except  the  last-mentioned  universal  desquama- 
tion, but  since  they  usually  appear  in  the  course  of  chronic  and  confirmed 
cases  of  Bright's  disease,  they  occasionally  precede  a  fatal  result ;  but  they 
often  pass  away  before  this  arrives,  and  have  been  seen  in  cases  that  have 
recovered. 

Some  remarkable  cases  of  dermatitis  occurring  in  the  practice  of  Dr 
Cavafy  and  other  physicians  at  St  George's  were  collected  and  published  by 
Dr  Lancaster,  now  of  Swansea,  in  the  '  Clinical  Transactions '  for  1892 
(vol.  XXV,  p.  49).  A  short  account  of  them  was  given  by  the  present  writer 
in  the  third  edition  of  this  book  (1891),  and  a  fuller  one  in  his  '  Introduction 
to  the  Study  of  Diseases  of  the  Skin '  (1893,  p.  163),  and  again  in  the 
'  Journal  of  Dermatology '  for  1895  (vol.  vii,  p.  284).  In  the  eighth  volume 
of  the  same  jounial  (p.  9),  Dr  Barry,  of  Leeds,  describes  a  case  of  bullous 
dermatitis  in  a  fatal  case  of  chronic  tubal  nephritis  with  ursemic  symjDtoms. 

7.  Albuminuric  retinitis. — One  of  the  most  characteristic  indications  of 
Bright's  disease  is  the  presence  of  changes  in  the  retinae.  They  are  said  to 
have  been  noticed  post  mortem  by  Tiirck  in  1850 ;  but  their  importance  in 
Bright's  disease  appears  to  have  been  first  recognised  by  Heymann  in 
1856.  They  occur  only  in  chronic  cases ;  in  advanced  stages  of  tuba! 
nephritis  after  scarlet  fever  or  during  pregnancy,  or  when  the  kidneys  are 
cirrhotic ;  very  seldom  in  cases  of  lardaceous  disease,  and  probably  only 
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when  it  has  long  been  associated  with  atroi^hio  nepliritis.  Nevertheless, 
the  recognition  of  these  changes  in  the  retinae  by  the  ophthahnoscope  is 
occasionally  the  first  symptom  that  leads  to  discovery  of  albuminm-ia 
Their  frequency  is  believed  by  Sir  William  Gowers  to  agree  with  the  state- 
ment of  Mr  Eales,  who  found  them  in  28  out  of  100  cases  of  chronic  Bright's 
disease,  or  in  about  2  of  every  7  cases  ('  Birm.  Med.  Kev.,'  1880). 

Dr  C.  R.  A.  Sutton,  among  312  cases  of  acute  and  chronic  Bright's  dis- 
ease, found  retinal  changes  in  33  ('  Guy's  Hosp.  Reports '  for  1895,  vol.  li, 
p.  152). 

The  most  common  of  these  lesions  is  more  often  seen  in  a  degenerative 
than  an  inflammatory  stage.  It  is  the  appearance  of  whitish  spots,  some- 
times close  to  the  optic  disc  and  sometimes  elsewhere ;  near  the  macula 
lutea  they  often  appear  as  fan-like  streaks.  They  may  be  so  minute  as  to 
be  only  visible  by  the  direct  method  of  examination  ;  or  may  form  irregular 
patches,  -which  equal  the  disc  in  size.  A  less  marked  diffuse  opacity  may 
spread  over  more  or  less  of  the  retina. 

Along  with  these  white  spots,  or  independently  of  them,  hctmorrhages 
are  frequently  observed.  They  lie,  for  the  most  part,  in  the  nen'e-fii)re 
layer  of  the  retina ;  and  they  therefore  are  often  "  flame-shaped  "  (to  use 
Gowers'  expression),  following  the  radiating  course  of  the  fibres.  They  may 
also  run  by  the  side  of  and  parallel  to  the  vessels.  When  large  they  are 
irregular  in  shape,  and  may  spread  into  the  deeper  layers  of  the  retinse. 

Distinct  from  these  retinal  haemorrhages,  the  ophthalmoscope  sometimes 
shows  larger  and  irregular  patches  of  haemorrhage  in  the  choroid,  following 
the  vascular  changes  which  we  shall  see  are  characteristic  of  renal  cirrhosis. 
They  are  seldom  seen  in  early  stages,  except  in  very  severe  scarlatinal 
nephritis. 

Occasionally  optic  neuritis  is  the  most  consi^icuous  change  seen  by  the 
ophthalmoscope.  The  appearance  of  the  disc  is  identical  with  that  produced 
by  a  cerebral  tumour  (vol.  i,  p.  772),  and  it  may  go  on  to  atrophy  in 
exactly  the  same  manner. 

Lastly,  there  may  be  a  general  oedema  of  the  retina,  with  complete 
obscuration  of  the  disc,  the  arteries  narrow  and  partially  concealed  :  the 
veins  distended  and  tortuous,  with  haemorrhages,  forming  large  streaks  in 
the  course  of  the  nerve-fibres,  and  white  spots,  large,  rounded,  and  soft- 
edged.  Gowers,  from  whom  the  description  is  taken,  says  that  this  form 
of  retinitis  is  only  seen  in  cases  of  severe  and  rapidly  fatal  Bright's  disease. 

Anatomically  the  white  spots  depend  upon  a  degenerative  change  in  the 
nerve-fibres,  which  become  gi'eatly  thickened,  varicose,  and  filled  with  fat- 
globules  ;  compound  granule-masses,  too,  ajij^ear  in  large  numbers.  The 
vertical  fibres  of  Miiller  become  swollen  and  fatty.  The  fan-like  distribution 
of  the  spots  near  the  macula  lutea  depends  upon  the  arrangement  of  the 
fibres  as  they  radiate  from  the  fovea  centralis.  The  diffuse  opacity  is  due 
to  oedema,  which  causes,  in  hardened  sections,  the  retinal  elements  to  appear 
separated.  Even  the  layer  of  rods  and  cones  may  be  thickened  where  there 
is  a  white  spot.  The  albuminuric  retinitis  always  affects  both  eyes,  though 
not  always  simultaneously. 

The  exact  pathology  of  these  retinal  changes  is  still  obscure.  Traube 
believed  that  they  scarcely  ever  occur  except  when  cardiac  hypertrophy  is 
already  present;  and  Cohnheim  upheld  the  same  opinion.  But  later  expe- 
rience has  shoAvn  that  they  are  often  met  with  in  tubal  nephritis  with  no 
cardiac  or  vascular  changes.    Gowers  drew  attention  to  the  small  size  of 
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the  retinal  arteries,  and  regarded  this  as  a  vital  contraction  of  ;^?«^^^^; 
but  Mr  Brailey  has  since  shown  that  these  vessels  become  aftected  witii  an 
endarteritis  obliterans,  exactly  like  that  of  the  arterioles  of  the  k^d^^y^ 
of  other  parts.  Gowers  has  observed  optic  neuritis  accompany  symptoms 
of  cerebral  disturbance,  such  as  intense  headache,  delirium,  and  convulsions. 
But  these  are  symptoms  of  uraemia,  and  again  prove  only  that  optic  atropny 
Ijelongs  to  the  later  stages  of  Bright's  disease. 

Albuminuric  retinitis  may  cause  no  subjective  symptoms ;  or  there  may 
be  more  or  less  marked  amblyopia.  A^oelcker  speaks  of  cases  m  which 
transitory  darkening  of  the  held  of  vision  occurs  from  time  to  time  during 
excitement  or  exertion.  Even  in  the  most  severe  foniis  of  albuminuric 
retinitis  central  vision  is  seldom  lost. 

It  must  not  be  supposed  that  these  retinal  changes  are  conclusive  of  the 
■existence  of  Bright's  disease.  Chlorosis,  leuchsemia,  and  idiopathic  (_  per- 
nicious ")  ansemia  are  not  infi-equently  complicated  by  neuro-retinitis,  indis- 
tinguishable from  that  of  albuminuria. 

\s  a  rule  when  albuminuric  retinitis  has  once  developed  itself,  it  persists 
until  the  patient's  death,  though  the  exact  appearances  vary  from  time  to 
time  It  is  in  the  Bright's  disease  associated  with  pregnancy  that  there  is 
most  crround  for  hoping  a  permanent  recovery  from  the  retinal  affection, 
.and  in°the  chronic  cirrhotic  cases  that  there  is  least.  The  free  use  of  purga- 
tives is  believed  to  favour  its  subsidence. 

The  unfavourable  significance  of  albuminuric  retinitis  is  well  known, 
laut  there  are  exceptions.  In  one  case  of  chronic  tubal  nephritis  lately 
under  the  writer's  care  there  was  well-marked  retinitis,  yet  the  patient 
.gi-adually  recovered,  and  is  now,  after  four  or  five  years,  in  good  health. 

8.  Cardiac  hypertrophy  and  arteriosclerosis.— In  his  commentary  on 
the  first  hundred  autopsies  on  the  disease  afterwards  called  by  his  name, 
Dr  Bright  remarked  (•  Guy's  Hosp.  Rep.,'  vol.  i,  p.  396),  The  deviations 
from  health  in  the  heart  are  well  worthy  of  observation ;  they  have  been 
so  frequent  as  to  show  a  most  important  and  intimate  connection  with  the 
-disease  of  which  we  are  treating."  Excluding  valvular  disease,  m  thirty- 
four  cases  there  was  marked  hypertrophy,  generally  affecting  the  left  ven- 
tricle. Since  that  date  (1837)  Barlow,  Rees,  and  their  successors  have 
always  taught  that  the  peculiar  renal  pulse  is  "hard,"  "  wiry,"  "  resistmg, ' 
or  "  incompressible,"  or  (to  use  a  more  modern  expression)  there  is  increase 
of  arterial  tension* 

The  hypertrophy  of  the  left  ventricle  can  generally  be  detected  dui-mg 
life  by  displacement  of  the  apex-beat  outwards,  by  its  heaving  character, 
and  by  alteration  in  the  first  sound— often  a  mere  weakening  without  any 
change  of  quality,  sometimes  a  prolongation  or  reduplication,  and  occa- 
sionally a  murmur.  That  hypertrophy  is  the  result  and  not  the  cause  of 
the  high  arterial  pressure  seems  shown  by  the  fact  that  frequently  the  above 
signs  are  after  a  time  replaced  by  those  of  dilatation :  a  short  slapping 
impulse,  and  in  many  cases  a  decided  murmur — apical  in  seat,  systolic  in 
rhythm,  and,  except  by  its  being  inaudible  in  the  axilla,  not  to  be  distin- 
guished from  that  of  primary  mitral  regurgitation.  After  death  the  left 
ventricle  is  found  hypertrophied  or  dilated,  without  any  valvular  lesion. 

*  This  characteristic  feature  of  most  chronic  and  some  acute  cases  of  renal  disease 
was  first  observed  abroad  by  Traube. 
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There  can  be  little  doubt  that  dilatation  of  the  systemic  ventricle,  like- 
the  hyiiertrophy  which  usually  precedes  it,  is  the  immediate  result  of  hi^rh 
blood-pressure  in  the  systemic  arteries,  and  comparable  to  the  hypertroph\- 
and  dilatation  which  result  on  the  right  side  of  the  heart  from  obstruction 
in  the  pulmonary  circulation  {cf.  p.  197). 

Bright  himself  proposed  two  causes  of  the  ventricular  hypertrophy : 
"  That  the  altered  character  of  the  blood  [conveyed  to  the  heart  in  the 
coronary  arteries]  affords  in-egular  and  unwonted  stimulus  to  the  organ 
immediately;  or  that  it  so  affects  the  minute  [arterial?]  and  capillary  circu- 
lation as  to  render  greater  action  necessary  to  force  the  blood  through  the 
distant  subdivisions  of  the  vascular  system"  ('Guy's  Hosp.  Rep.,'  vol.  i, 
p.  396).  Each  of  these  exi>lanations  has  been  since  expanded  into  various 
subordinate  theories. 

The  latter  is  the  more  satisfactory.  Apart  from  the  anatomical  facts 
stated  above,  we  have  no  knowledge  of  alteration  in  the  blood,  acting  as  a 
stimulus  to  overgro\Hh ;  and  why  should  not  the  same  stimulus  produce 
hypertrophy  of  the  diaphragm  and  other  muscles? 

But  the  question  remains,  Avhat  is  the  nature  of  the  obstruction  in  the 
systemic  vessels  which  raises  the  blood-pressure? 

In  the  first  place,  hypertrophy  of  the  heart  occurs  in  acute  as  well  as  in 
chronic  cases  of  morbus  Brightii.*  It  may  also  develop  when  the  kidneys 
have  become  atrophied  as  the  result  of  hydronephrosis,  or  of  some  other 
affection  of  the  renal  jDelvis,  as  in  cases  recorded  by  Cohnheim. 

In  association  with  the  lardaceous  forms  of  Bi'ight's  disease,  however,  it 
is  not  seen  unless  the  renal  cortex  is  also  the  seat  of  advanced  tubal  ne- 
phritis. It  is  comparatively  slight  when  chronic  Bright's  disease  is  compli- 
cated by  phthisis,  cancer,  or  some  other  wasting  disease,  and  in  those  who 
are  very  old. 

Evidently,  therefore,  no  explanation  of  the  occurrence  of  cardiac  hyper- 
trophy can  be  valid  unless  it  is  apijlicable  to  both  the  principal  forms  of 
chronic  Bright's  disease.  The  extent  to  which  the  heart  becomes  enlarged 
differs  in  different  cases — partly  according  to  their  duration  ;  and  it  is  far 
greater  in  renal  cirrhosis  than  in  any  other  form.  Thus,  whereas  in  the 
earlier  stages  of  tubal  nephritis  its  weight  may  attain  fifteen  or  sixteen 
ounces,  and  in  the  latest  granular  and  atrophic  stage  of  that  affection  seven- 
teen or  possibly  twenty-one  ounces,  there  ai-e  some  instances  of  (primary) 
renal  cirrhosis  in  which  it  reaches  twenty-three,  twenty-four,  twenty-five,  or 
even  twenty-eight  ounces.  Compare  the  tables  of  the  weight  of  the  heart 
found  by  Dr  Goodhart  in  188  cases  of  chronic  parenchymatous  nephritis,  in 
329  cases  of  cirrhosis  ('  Guy's  Hosp.  Rep.,'  xliii,  pp.  104,  109,  111),  and  in 
146  cases  of  lardaceous  disease. 

The  chamber  chiefly  affected  is  the  left  ventricle,  the  walls  of  which 
(and  also  the  papillary  columns  of  the  mitral  valve)  become  thick  and  fleshy, 
their  substance  being  made  up  of  muscular  fibres  of  perfectly  normal  appear- 
ance. Sometimes  the  cavity  is  of  nonnal  size,  sometimes  moi-e  or  less 
dilated.  In  many  cases  the  right  ventricle  also  is  somewhat  enlarged. 
This  generally  indicates  that  the  left  ventricle  has  not  been  able  to  maintain 
the  circulation  efficiently,  or  that  pulmonary  obstiiiction  has  arisen  from 

*  This  fact  wns  ascertained  bv  Dr  Galabin  from  cases  in  Guy's  Hospital  between  186S 
and  1872  •  and  Dr  Goodhart's  further  experience  of  ten  years  (1873-82)  confirms  the 
conclusion'  ('Guy's  Hosp.  Rep.,'  vol.  xliii,  p.  104).  The  left  ventricle  was  bypertrophied 
in  109  cases  of  acute  nephritis,  and  normal  in  only  25. 
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bi'onchitis,  cedema  of  lung,  or  some  other  cause.  But  to  some  extent  it  is 
inevitable  that  the  right  ventricle  should  share  in  the  process  of  enlarge- 
ment, especially  when  the  left  ventricle  becomes  veiy  greatly  increased  in 
size.* 

It  is  important  to  observe  that  the  state  of  the  left  ventricle  is  one  of 
real,  not  only  apparent,  hypertrophy.  In  some  cases  fibrous  tissue  is  mixed 
with  the  muscular  overgrowth  {cf.  p.  210),  but  in  most  characteristic  ex- 
amples this  is  not  the  case.  It  may  be  added  that  the  hypertrophy  is  not 
equal  to  that  of  aortic  (sigmoid)  disease,  and  never  produces  a  "  bovine  " 
heai-t. 

With  regard  to  the  exact  character  of  the  changes  that  take  place  in  the 
arteries  there  have  been  extraordinary  discrepancies  in  the  statements  of 
different  observers.  That  in  middle-aged  or  old  persons  affected  with 
Brisht's  disease,  atheromatous  lesions  are  often  found  in  the  aorta,  in  the 
cerebral,  renal,  and  other  arteries  was  well  known  to  Bright  himself,  and 
also  to  Wilks,  Dickinson,  and  other  writers  on  the  subject.  But  it  was; 
George  Johnson  who,  in  the  '  Med.-Chir.  Trans.'  for  1868,  stated  that  the 
arterioles,  not  only  in  the  kidneys,  but  also  in  the  subcutaneous  and  sub- 
mucous tissues,  in  the  muscles,  and  in  the  pia  mater  of  the  brain,  become 
remarkably  thickened ;  and  he  attributed  this  change  to  an  hypertrophy  of 
the  muscular  fibres  in  their  walls.  Fom*  years  later  Sir  William  Gull  and 
Dr  Sutton  read  before  the  Royal  Medical  and  Chirurgical  Society  a  pajier 
in  which  they  declared  the  thickening  to  be  the  result  of  a  hyaline  fibroid 
foi-mation,  partly  outside  the  muscular  layer,  in  the  tunica  adventitia, 
partly  in  the  intima,  the  muscular  layer  itself  being  often  rather  atrophied 
than  hypertrophied,  and  the  nuclei  of  its  fibres  degenerated.  In  the  course 
of  the  discussion  which  followed,  the  "  hyaline  "  appearance  described  by 
these  observers  was  shown  to  be  due  to  the  action  of  the  acidulated  glycerine 
in  which  the  preparations  were  placed  for  examination.  Leyden  among 
foreign  witers  alone  laj^s  stress  upon  this  character ;  but  his  figures 
('  Ztschrift.  f.  klin.  Med.,'  1880)  represent  circumscribed  glassy  patches 
lying  in  the  coats  of  the  thickened  vessels,  unlike  the  account  of  Gull  and 
Sutton.  Few  German  pathologists  confirm  Johnson's  statements  as  to  the 
existence  of  muscular  hypertrophy. 

We  must,  however,  bear  in  mind  that  this  change  is  most  constant  in 
the  chronic  atrophic  form  of  morbus  Brightii,  Avhich  is  undoubtedly  less 
common  in  Germany,  and  perhaps  on  the  Continent  generally,  than  in 
England. 

All  recent  writers  agree  in  considering  that  an  almost  invariable  condi- 
tion affecting  the  intima  is  that  which  was  originally  named  by  Friedlander 
endarteritis  obliterans. 

There  is,  in  most  cases  of  renal  cii-rhosis,  both  hypertrophj^  of  the  media 
in  the  smaller  arteries,  and  thickening  of  the  fibrous  intima,  the  adven- 
titia being  only  slightly  affected.  The  effect  of  either  or  both  of  these 
conditions  is  to  narrow  the  passage  for  the  blood  towards  the  systemic  caijil- 
laries,  and  thus  by  increasing  peripheral  friction  (or  resistance)  to  raise  the 
blood-pressure  in  the  arteries,  the  aorta,  and  the  left  ventricle.    Thus  is 

*  Traube  asserted  (*  Ges.  Abb.,'  iii,  p.  239)  tbat  be  bad  been  able  clinically  to  determine 
the  presence  of  bypertropby  of  tbe  beart  witbin  four  weeks  from  tbe  conmieucement  of  an 
acute  renal  affection.  Similar  cases  were  recorded  by  tbe  late  Dr  Peacock,  by  Dr  Stone  in 
his  Croonian  Lectures  (1879),  and  by  Dr  Goodbnrt  ('  Path.  Trans.,'  xxx).  A  case  of  reces- 
sion of  an  hypertrophied  ventricle  was  recorded  by  Sir  William  Roberts  ('  Glasffow  Med. 
.Tourn.,'  1884).  ° 
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exi^lained  the  hard  or  incompressible  pulse  of  high  tension,  which  is  one  of 
the  most  characteristic  symptoms  of  Rright's  disease. 

Since  the  invention  of  tlie  sphygmograph  this  symptom  can  be  estimated 
much  more  accurately  than  before.  The  first  point  to  be  noted  in  the 
tracings  of  a  renal  pulse  is  that  the  pressure  applied  to  the  artery  while 
they  are  being  taken  is  far  greater  tlian  that  wliich  brings  out  the  characters 
of  the  pulse  most  distinctly  in  health :  as  registered  by  the  late  Dr  Maho- 
med's spiral  eccentric  it  was  from  four  to  six  ounces,  instead  of  being  from 
one  and  a  half  to  three  ounces.  The  next  points  are  tlie  breadth  or  "  blunt- 
ness  "  of  the  tidal  wave  and  the  slope  of  the  upstroke ;  these  indicate  pro- 
longation of  the  ventricular  systole.  The  last  point  is  the  distance  of  the 
•dicrotic  notch  above  the  base  line  {cf.  p.  i). 

If  next  we  consider  the  pulse  as  it  is  felt  by  the  finger,  we  find  the 
following  characters.  First,  it  is  persi:<tent :  even  in  the  intervals  between 
the  cardiac  beats  the  artery  feels  full.  Next,  it  is  long,  not  falling  away  as 
soon  as  it  has  reached  the  finger,  but  pushing  and  laboured  in  character. 
Lastly,  it  is  hard  or  incnmpressMt,  requiring  much  force  to  empty  the 
arterA'.  Both  the  last  characters  are  really  indications  of  the  state  of  the 
left  ventricle  which  is  associated  Avith  high  arterial  tension — the  slow  pro- 
longed systole  and  the  hypertrophy  of  the  ventricular  walls. 

Examination  of  the  heart  often  yields  valuable  corroborative  evidence 
in  an  enlarged  area  of  percussion-dulness,  displacement  of  the  apex  outwards, 
•and  a  heaving,  laboured  impulse.* 

On  auscultation  the  first  sound  may  be  faint,  or  dull  and  prolonged, 
or  reduplicated,  or  replaced  by  a  murmur. f  A  more  charactei-istic  auscul- 
tatory sign,  and  one  which  is  the  direct  result  of  the  increased  arterial 
tension,  is  the  loud,  ringing,  or  metallic  quality  of  the  (aortic)  second 
sound,  as  it  is  heard  at  the  base  of  the  heart,  or  over  the  carotid  artery. 
Occasionally,  also,  a  diastolic  shock  can  be  felt  by  the  hand  placed  over 
the  cardiac  region. 

The  origin  of  the  si/steinic  ohstruction  which  causes  the  high  arterial 
tension  in  Bright's  disease  has  been  much  debated. 

Sir  George  Johnson  (1868),  relying  upon  his  observations  as  to  the 
existence  of  hypertrophy  in  the  muscular  Avails  of  the  arterioles,  proj^ounded 
the  theory  that  these  vessels  exert  a  "  stopcock  "  function,  resisting  the 
passage  into  the  capillaries  of  blood  Avhich,  as  the  result  of  defective  elimina- 
tion by  the  kidneys,  is  noxious  to  the  tissues.  In  fact,  he  imagined  an 
actiA'-e  antagonism  between  the  heart  and  the  arterioles,  as  the  result  of 
Avhich  they  each  become  hypertrophied — a  conception  quite  at  variance  with 
probability. 

The  late  Dr  Mahomed  reverted  to  the  vicAv  that  the  obstruction  is  in  the 
capillaries,  and  this  view  has  been  supported  by  Dr  Saundby,  of  Birming- 
ham ;  but,  believing  that  the  high  tension  in  the  arteries  precedes  the 
development  of  renal  disease,  their  notion  is  that  the  supposed  impurity  of 

*  It  is,  however,  important  to  be  aware  of  the  fact  that  these  signs  are  not  seldom 
absent,  even  when  there  is  no  obvious  emphysema  or  other  disease  of  the  left  Inng  to 
account  for  it.  Thus  in  cases  of  renal  cirrhosis,  when  perhaps  the  patient  has  been  ad- 
mitted with  cerebral  hsemorrhagc,  we  have  again  and  again  failed  to  detect  any  indication 
of  cardiac  hypertrophy,  although  at  the  autopsy  a  day  or  two  later  the  heart  has  been 
found  enormously  enlarged.  It  is  particularly  in  those  ciises  in  which  the  hypertrophy  is 
unattended  with  any  dilatation  that  the  difficulty  arises. — C.  H.  F. 

t  Maliomed  also  maintained  ('  Guy's  Hosp.  Rep.,'  1879)  that  it  is  sometimes  preceded 
hv  a  short  sound  resembling  the  presystolic  murmur  of  mitral  stenosis.  Surely  tliis  is 
the  same  sign  as  what  is  called  reduplication  of  the  first  sound  ? 
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the  blood  is  due,  not  to  imperfect  excretory  activity  on  the  part  of  the 
kidneys,  but  rather  to  over-eating  and  over-drinking,  by  which  it  becomes 
charged  with  injurious  matters.  The  objection  to  all  such  theories,  how- 
ever,°is  that  there  is  no  proof  whatever  that  any  changes  in  the  circulating 
fluid'  are  capable  of  retarding  its  flow  through  the  capillaries* 

Traube,  in  1856,  argued  that  destruction  of  the  renal  parenchyma  would 
have  two  results,  each  of  which  might  tend  to  augment  the  pressure  in  the 
arteries  ;  one  being  the  accumulation  of  water  in  the  blood  from  impairment 
of  secretion  in  the  kidneys,  the  other  the  diminution  in  the  amount  of  blood 
flowing  from  the  arterial  into  the  venous  system  as  a  consequence  of  obli- 
teration of  capillaries  in  those  organs.  But  the  first  of  these  two  conditions 
does  not  exist  in  the  most  marked  cases  of  high  pressure,  which  are 
accompanied  by  increased,  not  impaired,  floAv  of  urine ;  and  it  is  directly 
contradicted  by  Dr  Bradford's  experiments,  in  which  excision  of  parts  of  the 
kidneys  caused  increase  of  flow  of  urine.  As  to  the  second,  hypertrophy 
of  the  heart  ought,  on  this  view,  to  follow  on  amputation  of  the  thigh  or  of 
two  limbs  more  certainly  than  on  the  gradual  dimintition  of  the  moderate 
area  of  the  renal  circulation. 

Dr  Hamilton,  of  Aberdeen,  has  put  forward  the  ingenious  theoiy  that 
the  systemic  obstruction  is  due  to  diminished  specific  gravity  of  the  blood ; 
this  causes  the  red  discs  to  mingle  in  the  layer  of  leucocytes,  which  normally 
lie  close  to  the  vessel  wall,  and  thus  friction  is  increased.  Of  the  physical 
fact  there  is  no  doubt,  but  why  should  not  the  same  effect  occur  in  other 
forms  of  anaemia? 

It  is  physiologically  clear  that  an  hypertrophied  heart  cannot  raise  the 
arterial  pressure  unless  it  is  supported  by  a  resistance  in  the  systemic  arte- 
rioles ;  and  experience  of  the  low  arterial  pressure  in  cases  of  incompetence 
of  the  sigmoid  valve,  with  far  greater  ventricular  hypertrophy  than  is  ever 
found  in  Bright's  disease,  confirms  the  conclusion.  Surely  the  fact  that  the 
secretion  of  urine  is  maintained  or  even  increased  shows  that  considerable 
changes  must  have  taken  place  in  the  systemic  arteries  generally,  as  well  as 
in  the  heart.  The  means  by  which  the  high  arterial  tension  of  Bright's 
disease  is  kept  up  may  vary.  At  an  early  stage  of  tubal  nephritis  it  can  only 
be  by  contraction  of  the  muscular  walls  of  the  arterioles.  Even  in  the  chronic 
form  of  Bright's  disease  this  must  still  play  an  important  part,  at  least  in 
cases  in  which  a  state  of  low  pressure  and  dicrotism  can  be  induced  by  the 
inhalation  of  nitrite  of  amyl,  as  has  been  shown  by  Sir  William  Broadbent : 
but  the  presence  of  endarteritis  obliterans  no  doubt  also  produces  and  main- 
tains the  permanent  peripheral  resistance  which  leads  to  the  high  arterial 
tension  of  renal  cirrhosis, 

0.  HcBinorrhages. — The  frequent  rupture  of  arteries  in  Bright's  disease 
is  doubtless  partly  due  to  the  high  arterial  tension,  and  partly  to  arterial 
sclerosis.  Thus  arise  retinal  and  choroidal  haemorrhage,  apoplexy,  hsema- 
turia,  epistaxis,  and  haematemesis.  As  regards  epistaxis,  Mahomed  re- 
marked ('  Guy's  Hosp.  Rep.,'  1881)  that  even  when  the  j)atient  is  much 
blanched  by  loss  of  blood,  the  pressure  in  the  arteries  may  still  remain 
excessive. 

Retinal  haemorrhage  is  common,  and  sometimes  so  extensive  as  to  pro- 

*  It  19  true  that  iniection  of  urea  into  tlie  blood  raises  the  avterinl  pressure  in  animals, 
yet  this  is  only  when  the  quantity  injected  is  so  large  as  to  render  the  cxperimeut  in- 
npplieable  to  human  pathology. 
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.luce  lieiujopia  or  aanaurosis ;  but  more  often  it  is  multiple,  £tnd  only  recoL- 
aiised  by  help  of  the  ophthalmoscope.  Cerebral  haemorrhage  is  one  of  the 
most  frequent  terminations  of  cirrhosis  of  the  kidneys,  from  bad  arteries  and 
an  hypertrophied  left  ventricle.  Epistaxis  in  elderly  persons  should  ahvavs 
ead  to  a  careful  examination  of  the  urine,  the  pulse,  and  the  heart :  it  is  often, 
like  retinal  hemorrhage,  the  precursor  of  an  attack  of  apoplexy,  which  may  be 
warded  oft  by  purging  and  low  diet  {cf.  supra,  vol.  i,  p.  725).  H^matemesis 
IS  probably  the  rarest  form  of  haemorrhage  from  Bright's  disease;  but  fatal 
bleeding  from  a  gastric  ulcer,  whether  simple  or  cancerous,  is  sometimes 
due  to  a  diseased  artery  being  opened,  and  this  may  be  part  of  general 
m-teno-sclerosis  of  renal  origin.  The  occasional  haemoptysis  of  Bright's 
disease  is  probably  also  due  to  arterio-sclerosis  of  the  bronchial  arteries. 

_  10.  Uramia.—Tlie  importance  and  danger  of  cerebral  symptoms  in 
Bright's  disease  was  recognised  from  the  first ;  but  there  have  been  wide 
dift'erences  of  opinion  as  to  their  pathology.  These  grave  symptoms  are 
universally  termed  "  uraemic,"  although  the  name  uremia  (invented  by 
Piorry)  implies  that  they  depend  upon  an  accumulation  of  urea  in  the  blood, 
a  theory  which  cannot  now  be  accepted. 

a.  Acute  urcemia.—The  symptoms  of  acute  uraemia  vary  in  difterent 
cases.  The  most  striking  is  the  occurrence  of  convulsive  fits.  These  epilepti- 
form paroxysms  or  eclampsia  are  sometimes  seen  in  patients  who  are  con- 
fined to  bed  with  renal  dropsy;  sometimes  in  those  who  are  engaged  in 
their  daily  occupations.  The  onset  may  be  either  sudden,  or  preceded  for 
a  few  hours  or  days  by  headache,  drowsiness,  vertigo,  or  a  transient  rigidity 
of  the  face,  or  of  the  lower  jaw,  or  of  a  limb.  Nausea,  again,  and  even 
vomiting,  may  be  among  the  prodromal  symptoms ;  or  severe  dyspnoea. 

A  description  of  ursemic  eclampsia  will  be  found  in  the  chapter  on 
primary  epilepsy  (vol.  i,  p.  913) ;  for  the  symptoms  are  identical,  even  to 
the  biting  of  the  tongue,  the  foaming  at  the  mouth,  the  involuntary  dis- 
charge of  urine,  and  the  subsequent  sleep,  sometimes  replaced  by  an  attack 
of  mania.  Wagner  stated  that  the  pupils  are  generally  dilated,  seldom 
small ;  but  according  to  the  teaching  of  Addison  they  are  most  often  con- 
tracted. The  temperature  may  rise  to  102°  or  104°,  or  even  a  higher  point 
still — in  one  case  107°.  It  slowly  falls  to  normal,  or  below,  during  the 
coma  which  follows  the  convulsions ;  and  some  days  afterwards  may  remain 
as  low  as  94°  or  95°.  The  pulse  is  commonly  accelerated  while  the  spasms 
continue  ;  afterwards  it  returns  to  its  natural  rate,  or  may  become  slower 
still,  remaining  perhaps  (as  in  a  case  of  Wagner's)  between  44  and  64  for 
the  next  fortnight.  After  the  attack  the  patient  is  sometimes  dull  and 
dei^ressed. 

In  many  cases,  before  consciousness  is  regained  another  uraemic  par- 
oxysm sets  in ;  and  thus  twenty  or  thirty  may  occur  in  succession,  as  in 
the  status  epilepticus  (vol.  i,  p.  918).  The  result  is  often  fatal ;  but  even 
after  a  series  of  fits  the  convulsions  may  cease,  and  the  patient  regain  con- 
sciousness. A  single  paroxysm  seldom  ends  fatally;  but  in  1862  a  woman, 
aged  thirty,  died  in  Guy's  Hospital  within  seven  minutes  from  the  com- 
mencement of  ursemic  symptoms.  She  had  just  eaten  her  breakfast,  when 
slight  spasms  of  the  arms  suddenly  set  in.  She  became  pale,  and  her  lips 
and  fingers  livid ;  there  was  foaming  at  the  mouth,  and  the  pupils  were 
dilated.  The  heart  continued  to  beat  regularly  till  the  moment  of 
death. 
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Sometimes,  instead  of  a  urcemic  fit  having  the  ^typical  epileptiform 
character,  its  symptoms  are  apoplectic.  In  the  '  Guy's  Hospital  Reports 
for  1839  Addison  described  this  as  "  a  sudden  attack  of  coma  with  stertor, 
or  in  other  words,  apoplexy."  We  must  be  cautious  in  diagnosing  cere- 
bral hemorrhage  in  cases  of  renal  disease,  notwithstanding  the  well-known 
frequency  with  which  it  occurs.  Although  we  have  not  met  with  fatal 
cases  in  which  this  mistake  was  made,  the  following  case  shows  that  the 
caution  is  not  unnecessary  {cf.  vol.  i,  p.  753).* 

A  carman  was  brought  into  Jolm  Ward  having  been  seen  to  (all  nnconscious  from  his 
seat  there  was  no  history  of  a  previous  attack  and  no  one  had  seen  convulsions,  so  that  the 
case  was,' garded  as  one  of  apoplexy;  hut  the  complete  absence  otl.ennplegia  the  con- 
tmcted  pupfls.  and  the  fact  that  the  urine  drawn  ofF,  though  albnmmons,  was  pale  and  ot 
li  V  specmc  gmvity,  lead  the  writer  to  the  diagnosis  of  uraemia,  and  th,s  proved  to  be  con-ect 
by  the  patient's  speedy  recovery  and  his  statement  of  a  previous  attack  of  the  same  kind. 

Addison  believed  that  the  diagnosis  might  be  made  by  the  character  of 
the  stertor ;  in  ursemia,  he  said,  the  sound  was  more  hissing,  "  as  if  produced 
by  the  air  striking  against  the  hard  palate,  or  even  the  lips,  rather  than 
a<^ainst  the  velum  and  the  throat,  as  in  ordinary  apoplectic  stertor."  He 
afso  believed  that  the  respiration  was  from  the  first  much  more  hurried 
than  in  true  apoplexy.  _  .  „ 

In  certain  instances  m-^mia  may  manifest  itself  by  delmum,  lasting  tor 
days  together,  or  by  rigidity  of  one  or  more  of  the  limbs,  or,  according  to 
Charcot"  by  tremors  like  those  of  paralysis  agitans.  Bright  ('  Guy's  Hospital 
Reports '  for  1840)  related  a  case  in  which  for  two  days  before  death  there 
was  distressing  and  almost  incessant  twitching  of  the  muscles,  which  in- 
creased until  the  arms  and  the  legs  were  forcibly  drawn  up  and  the  face  was 
distorted  by  the  spasms ;  yet  the  faculties  of  the  mind  were  perfect  to  the 
last.  In  some  cases  uraemia  shows  itself  by  much  slighter  symptoms ;  by 
transitory  trismus  perhaps,  or  by  short  attacks  of  clonic  spasm  in  some  of 
the  facial  muscles,  or  in  those  of  the  eyeballs,  or  of  a  limb ;  the  patient 
retaining  consciousness,  or  being  at  most  a  little  confused  or  dull  of  intel- 
ligence. The  knee-jerks  in  ursemic  eclampsia  are  retained,  and  sometimes 
increased'. 

Perhaps  the  most  remarkable  of  all  the  effects  of  ursemia  is  amaurosis. 
This  not  infrequently  occurs  along  with  eclampsia,  and  the  patient,  when 
he  recovers  consciousness,  finds  himself  blind ;  but  more  often  it  is  the  only 
symptom,  except  headache.  It  sets  in  suddenly,  is  bilateral,  and  is  almost 
always  complete,  the  patient  having  not  the  slightest  perception  of  light. 
The  pupils  generally  react  to  light,  but  in  some  cases  are  insensible  and 
widely  dilated.  The  ophthalmoscope  does  not  show  any  change  in  the 
optic  discs  or  retinae.  This  alarming  affection  rapidly  subsides,  so  that  the 
patient  regains  sight  within  twelve  or  tAventy-four  hours,  or  at  the  longest 
in  the  course  of  a  few  days. 

This  kind  of  amaurosis  must  be  distinguished  from  that  affecting  one 
eye  from  extensive  retinal  haemorrhage. t 

*  Roberts  cites  three  nrajmic  apoplectiform  cases,  but  each  of  them  is  open  to  criticism. 
One  patient  had  had  "a  few  drops"  of  laudanum  given  to  him  for  diarrhoea  just  before 
the  cerebral  symptoms  set  in,  so  that  it  may  be  doubtful  whether  they  were  not  due  to  the 
excessive  action  which  even  small  doses  of  that  drug  are  known  to  exert  when  the  kidneys 
are  diseased  ;  in  the  second  case  epileptiform  convulsions  were  present ;  and  in  the  third 
case  there  seems  to  have  been  no  autopsy,  so  that  the  possibility  of  cerebral  hajmorrhagc 
is  not  excluded. — C.  H.  F. 

t  The  writer  once  found  a  patient  with  chronic  Bright's  disease  blind  from  this  cause 
owing  to  the  unaffected  eye  having  not  been  used  for  many  years. 
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It  is  said  tluit  in  some  instances  a  transitory  defect  of  heai-ing,  or  even 
complete  deafness,  has  been  observed  as  a  sequela  of  a  uratmic  seizure. 

h.  Chronic  ^irtemia. — Clinically  contrasted  with  these  acute  forms  of 
uraemia  are  those  described  as  chronic.  The  lungs  or  the  digestive  organs 
may  appear  to  be  the  parts  affected ;  but  there  is  good  reason  to  believe 
that  in  these  cases  also  the  starting-point  of  the  symptoms  is  in  tlie  brain. 

The  cerebral  symptoins  are  usually  headache,  giddiness,  or  drowsiness, 
lasting  for  weeks  or  months,  but  often  with  intermissions.  The  patient's 
aspect  is  dull  and  expressionless ;  he  lies  in  bed,  indifferent  to  his  own  con- 
dition, and  ultimately  may  fall  into  complete  stupor.  A  patient  of  the 
writer's  died  of  tubal  nephritis  of  about  three  -months'  standing,  which  was 
passing  from  the  acute  to  the  chronic  stage ;  and  he  became  increasingly 
dull  and  apathetic  until  at  last  he  lay  insensible,  but  without  stertorous 
breathing,  for  several  days  before  his  death. 

Sometimes  the  symptoms  are  typhoid,  the  tongue  being  dry  and  brown, 
and  sordes  collecting  upon  the  teeth  and  lips.  Such  cases  might  be  mis- 
taken for  enteric  fever. 

In  other  patients  the  jirincipal  indication  of  chronic  uraemia  is  dysjmcea. 
This  is  generally  paroxysmal,  and  is  apt  to  come  on  at  night,  like  a.stlmia. 
It  may  be  expiratory  (again  like  asthma)  or  inspiratory,  as  though  there 
were  laryngeal  stenosis  ;  or  both  inspiration  and  expiration  may  be  free, 
but  unnaturally  hurried.  The  hissing  sound  of  the  breath  and  the  great 
frequency  of  respiration  are  very  characteristic  features  of  uroemic  dyspnoea. 
There  is  rarely  a.ny  cyanosis  present.  The  rhythmical  or  "  phasic  "  type  of 
breathing  described  by  Cheyne,  and  afterwards  by  Stokes,  is  not  infre- 
quently observed  in  cases  of  chronic  uraemia  (cf.  vol.  i,  p.  1043). 

Another  sign  of  lu'aemia  may  be  an  intense  itching  of  the  skin  ;  so  that 
patients  go  on  scratching  or  rubbing  themselves,  even  when  they  are  uncon- 
scious.   Muscular  cramps  and  hiccough  are  also  not  uncommon. 

One  of  the  most  characteristic  symj^toms  of  ursemia  is  nausea  and 
vomiting.  At  first  tliis  may  occur  only  in  the  morning  when  the 
stomach  is  empty.  Afterwards  it  may  take  place  whenever  any  food  is 
taken,  and  become  exceedinglj^  intractable,  continuing  for  Aveeks,  or  even  for 
months.  The  voinited  matters,  as  a  rule,  are  acid.  There  is  no  local 
lesion  of  the  stomach  found  after  death,  and  the  symptom  is  no  doubt  cere- 
bral in  its  seat  and  toxic  in  origin. 

Diarrhoea  is  not  infrequent,  and  usually  accompanies  vomiting.  It 
sometimes  seems  to  be  purely  functional ;  but  it  may  also  depend  upon 
colitis,  or  even  diphtheritic "  haemorrhagic  sloughing,  like  that  of  dys- 
entery. In  cases  of  this  kind  the  evacuations  often  contain  blood,  and 
mucus  and  pus  in  large  quantitj^  {cf .  p.  384). 

Frognosis. — Epileptiform  convulsions  and  the  other  symptoms  that  have 
been  grouped  together  under  the  naane  of  acute  urjemia  may  accompany  any 
fonn  of  Bright's  disease,  and  are  veiy  frequent  in  the  nephritis  of  scarlet 
fever  and  pregnancy ;  but  they  are  most  often  seen  in  the  latter  stages  of 
renal  cirrhosis.  The  slighter  forms  of  urtemia  sometimes  pass  off ;  and 
their  occurrence  is  no  certain  proof  that  the  renal  disease  which  causes  them 
is  so  advanced  as  to  be  incapable  of  recovery.  But  the  prolonged  stupor,  the 
typhoid  symptoms,  and  the  dysjinnea  of  chronic  iirit?mia  almost  always  end 
fatally.  They  are  seldom  or  never  seen  in  the  more  acute  forms  of  Bright's 
disease,  after  scarlet  fever,  or  in  association  with  pregnancy. 

Theo7-y  of  urce7nia. — Traube  supported  the  theory,  originally  put  forth 
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by  Rees  that  urEeraic  svinptoins  were  due  to  cerebral  oedema,  with  angeraia. 
But  often  the  brain  is  found  after  death  to  be  dry;  and  when  it  is  oedema- 
tous,  this  is  probably  an  accidental  result  of  wasting  of  the  brain.  _ 

Nor  are  they  caused  by  cerebral  anaemia,  for,  as  Dr  Bradford  justly 
remarks  (Allbutt's  "  System,'  vol.  iv,  p.  329),  although  cerebral  ancEUiia  can 
produce  convulsions  like  those  of  epilepsy,  it  is  very  doubtful  whether  there 
is  provision  for  a  local  vaso-motor  stimulation  or  paralysis  in  the  brain. 
The  state  of  tlie  cerebral  vessels  is  mainly  dependent  on  the  state  of  the 
vessels  at  large ;  contraction  of  the  systemic  arteries  generally  leads  to  dis- 
tension of  those  of  the  brain ;  and  cerebral  angemia  is  produced  by  dilatation 
of  the  arteries  of  the  splanchnic  area,  the  limbs,  and  the  skin. 

Sometimes  minute  spots  of  h{Bmorrhage  are  found  in  the  substance  of 
the  brain,  and  Dr  Fagge  met  with  two  instances  of  Bright's  disease,  both, 
-with  large  white  kidneys,  in  which,  the  pons  and  the  bulb  were  found  full 
of  such  "capillary  hjeinorrhages.  He  thought  that  they  are  most  likely 
produced  by  the  disturbance  of  the  intra-cranial  circulation,  which  cannot 
but  accompany  the  lu-iemic  paroxysm.  Their  occurrence  is  far  too  excep- 
tional to  admit  of  their  being  regarded  as  its  cause. 

We  are  therefore  driven  to  chemical  or  toxic  theories  of  uraemia.  The 
most  obvious  supposition,  that  it  depends  npon  the  retention  in  the  blood  of 
urea,  is  negatived  by  experiment  and  hj  clinical  facts. 

Yoit  and  Oertel  found  ('  Ztschft.  f.  Biol.,'  1868)  that  urea  when  added 
to  the  food  of  a  dog  produces  no  symptoms  so  long  as  it  can  be  freely 
excreted  by  the  kidneys ;  and  more  recent  experiments  shoAV  that  the  mere 
presence  of  a  large  amount  of  urea  in  the  blood  is  incapable  of  producing 
the  symptoms  of  ursemia,  or  even  of  doing  harm. 

The  clinical  objections  to  what  may  be  termed  the  "  urea  "  theory  of 
urcemia  were  taken  by  Frerichs  from  a  work  Avhich  had  shortly  before  been 
published  by  Owen  Bees ;  they  were  briefly  that  the  occurrence  and  the 
severity  of  the  paroxysms  bore  no  necessary  relation  to  the  quantity  of  urine 
secreted,  and  that  the  blood  was  sometimes  loaded  with  urea  without  any 
such  sjTQptoms  appearing. 

In 'fact,  the  characters  of  the  urine  in  cases  of  Bright's  disease,  at  the 
time  when  symptoms  of  nrsemia  appear,  differ  in  different  cases.  As  a 
rule,  the  amount  is  much  diminished  for  several  days  before  the  symptoms 
set  in  ;  it  may  even  be  completely  suppressed.  But  sometimes  there  is  a 
normal  Aoav  of  urine,  although  it  contains  much  less  than  the  due  amount 
of  urea ;  and  occasionally  the  quantity  of  urine  is  above  normal.* 

Fleischer  (•  Deutsches  Arch.,'  xxix.  1881)  found,  as  a  rule,  that  the 
amount  of  urea  excreted  by  those  who  had  Bright's  disease  was  much  dimin- 
ished ;  but  that  when  ursemia  set  in,  the  amount  of  urea  became  increased 
far  beyond  the  normal,  either  on  the  day  of  the  seizure  or  else  a  day  or 
two  later. 

*  In  a  case  of  Wagner's  the  patient  for  tliree  successive  days  passed  seventy  ounces 
daily.  In  that  instance,  however,  its  specific  gravity  ranged  only  from  lOOfi  to  1010, 
80  that  the  excretion  of  urea  and  of  the  other  solid  constituents  of  the  nrine  wiis  probably 
defective.  The  miin  had  not  been  oedeinatous,  and  there  was  therefore  no  reason  for 
supposing  that  a  reabsorption  of  dropsical  fluid  had  anything  to  do  with  the  large  amount 
of  nrine  poured  out  by  his  kidncjys.  Wagner,  however,  remarks  that  the  tissues  of  the 
dead  boiiy  may  be  found  ccdematous,  when  there  had  been  no  clinical  evidence  of  it.  It 
seems,  therefore,  not  impossible  that  the  absorption  into  the  blood  of  such  a  latent  accu- 
mulation of  fluid  may  sometimes  be  the  real  cause  of  an  excessive  flow  of  nrine  previous 
to  the  development  of  uricmia,  e.opecially  ns  the  subsidence  of  dropsy  is  known  to  be  fre- 
quently followed  by  urccmic  symptoms. — C.  H.  F. 
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Although  systematic  juialyses  of  the  urine  may  show  the  amount  of  urea 
excereted  to  be  only  200  or  150  grains  daily,  yet  in  many  other  cases  it  is 
quite  as  low  Avithout  any  ursemic  symptoms  arising. 

Dr  Bradford  lias  found  10 — 12  grammes  of  urea  in  the  urine  passed  in  the 
last  twenty-four  hours  of  life  by  patients  dying  of  uraemia  from  renal  cirrho- 
sis ;  and  this  is  not  a  very  low  output  for  patients  lying  in  bed  and  eating 
little  food.  ° 
The  earliest  analyses  of  the  blood  seem  to  have  been  made  by  Dr 
Babington  ('Guy's  Hospital  Reports,'  1836,  vol.  i,  p.  360),  Avho  found 
in  a  case  under  the  care  of  Bright  himself  as  much  urea  in  the  blood 
as  in  the  urine  1      Later  observers  have  found  much  smaller  quantities 
than  this.    Wagner  says  that,  instead  of  the  normal  .proportion  of  0-16 
or  0-2  part  per  1000,  there  may  be  0-4  or  0-6  part,  or  more.      He  fur- 
ther cites  an  observation  of  Hoppe-Seyler's,  who,  in  the  blood-serum 
of  a  cholera  patient  with  uraemia,  discovered  1-27  parts  of  urea  per 
1000.    It  is  true  that  the  quantity  of  urea  in  the  blood  has  several  times 
been  found  to  be  small.    But  before  we  accept  this  important  conclusion, 
we  ought  to  know  exactly  at  what  period  of  the  disease  the  analyses  have 
been  made  in  Avhich  no  excess  of  urea  has  been  detected.    If  Fleischer's 
observations  are  correct,  it  seems  quite  possible  that  in  the  course  of  a 
ursemic  seizure,  or  afterwards,  the  blood  might  contain  no  excess  of  m-ea, 
and  yet  that  a  great  excess  might  previously  have  been  present,  and  have 
given  rise  to  the  attack. 

Urea  may  be  discovered  in  considerable  quantity  in  the  gastric  and 
intestinal  contents,  and  in  one  case  of  bronchitis  and  extensive  pneumonia, 
Fleischer  found  it  in  the  sputum  to  the  amount  of  about  thirtv  grains  in  the 
thirty-seven  ounces  expectorated  during  twenty-four  hours. 

It  is  a  curious  fact  that  in  some  urfemic  patients  urea  is  excreted  by  the 
skin.  This  seems  only  to  occur  shortly  before  death,  and  scarcely  ever 
without  the  urine  being  completely  suppressed.  Schottin  first  observed  it 
in  1862  in  cholera  patients..  The  'Guy's  Hospital  Reports'  for  1874  con- 
tain a  report,  by  Dr  Frederick  Taylor,  of  a  patient  with  Bright's  disease,  in 
whom,  two  daj'-s  before  death,  there  appeared  on  the  face,  neck,  and  haads 
white  adherent  masses  wliich,  w-hen  removed,  were  found  to  be  irregularly 
shaped,  with  crystalline  spiculse  and  prisms.  They  yielded  the  several  re- 
actions of  urea.  The  patient's  face  is  described  as  having  looked  as  though 
flour  had  been  sjDrinkled  over  it.  In  some  other  cases  the  appearance  is 
said  to  have  been  just  as  though  a  lather  of  soap  had  been  allowed  to  dry  on 
the  surface,  or  as  though  the  beard  were  frosted. 

Frerichs  suggested  in  1851  that  the  poisonous  agent  in  uraemia  was  not 
urea  itself,  but  carbonate  of  ammonia  formed  in  the  blood  by  decomposition 
of  urea ;  and  subsequently  Treitz  amended  the  hypothesis  by  supposing  that 
the  carbonate  of  ammonia  was  jDroduced,  not  in  the  blood,  but  in  the 
stomach  and  intestine,  a  vicarious  excretion  of  urea  into  the  alimentary 
canal  first  taking  place,  and  the  carbonate  of  ammonia  being  afterwards 
reabsorbed  into  the  blood.  But  this  theory  of  "  ammoniaemia,"  though  at 
one  time  widely  adopted  in  Germany,  is  now  universally  abandoned.  For 
though  carbonate  of  ammonia,  injected  into  the  blood  of  animals,  causes 
symptoms  somewhat  like  those  of  uraemia,  the  resemblance  is  only  incom- 
plete, and  many  other  salts  produce  like  effects.  Again,  many  observers 
fail  to  detect  carbonate  of  ammonia  in  the  blood  of  uraemic  patients. 
Frerichs   stated  that  by  holding  a  glass  rod  moistened  with  hydi-o- 


UR/EMIA 

chloric  acid  near  the  mouth  of  a  uraemic  patient  the  presence  of  carbonate 
of  ammonia  could  be  recognised  in  the  expired  air  by  the  white  fumes  o 
chloride  of  ammonium  that  were  formed.  Schottin,  however,  showed  that 
in  many  urjemic  patients  this  test  completely  failed,  whereas  it  often  suc- 
ceeded in  other  patients  who  lay  in  a  typhoid  state  from  whatever  cause,  the 
carbonate  of  ammonia  being  set  free  from  dried  secretions  withm  the  mouth, 
and  not  exhaled  from  the  lungs.*  _ 

If  neither  urea  as  such  nor  ammonia  carbonate  be  the  poison  whioH 
causes  the  symptoms  of  "  uraemia,"  may  we  look  to  lithic  acid,  hippurates, 
kreatinin,  or  any  other  normal  constituents  of  the  urine,  as  accumulating  m 
the  blood  when  the  kidneys  are  diseased  and  producing  the  symptoms  m 

question?  •     ■  ,1, 

Some  have  broached  the  hypothesis  that  the  cause  of  uraemia  is  the 
presence  in  the  blood  of  products  intermediate  between  urea  and  the  albu- 
minous substances  from  which  it  has  its  origin :  such  products  as  kreatm 
and  kreatinin,  hypoxanthin  and  xanthin,  or  leucin  (amido-caproic  acid),  or 
aspartic  (amido-succinic)  acid  or  tyrosin. 

Voit  supposed  C  Zeitschrft.  f.  Biol.,'  1868)  that  uraemia  is  not  due  to  the 
poisonous  action  of  any  one  ingredient  of  the  urine,  though  he  inclined  to 
attribute  some  share  in  its  causation  to  the  salts  of  potass.  He  believed 
that  uraemia  may  be  produced  by  "  any  substance  which  is  not  a  ,  normal 
constituent  of  the  body  if  it  accumulates  in  large  quantities  and  is  not 
eliminated." 

This  vague  hypothesis  was  revived  in  a  more  intelligible  form  by  Bom- 
hard,  who,  in  1887,  published  experiments  on  dogs  to  show  that  while  ureP 
is  innocuous,  urine  is  eminently  toxic,  and  sometimes  produces  convulsions, 
dyspnoea,  contracted  pupils,  and  death  by  coma. 

But  there  are  two  objections — the  one  experimental  and  the  other 
clinical— which  seem  to  be  conclusive  against  the  view  that  urEemic  sym- 
ptoms are  due  to  poisoning  of  the  brain  by  urine,  or  by  any  of  its  consti- 
tuents. .  , 

Dr  Bradford's  remarkable  experiments  published  in  the  Royal  Society  s 
'  Proceedings  '  for  1892  (vol.  li,  p.  25)  show  that  the  effect  of  removal  of  large 
portions  of  the  kidney  in  dogs  is  to  produce  not  diminution,  but  great 
increase  in  the  flow  of  urine  and  in  the  excretion  of  urea;  while  neverthe- 
less the  blood  and  tissues  contain  large  quantities  of  urea  and  other  nitro- 
genous bodies,  both  crystalline  like  kreatinin,  and  amorphous  like  pigment, 
and  yet  no  uraemic  symptoms  are  produced. 

The  other  fact,  for  a  clear  recognition  of  which  we  are  indebted  to  Sir 
William  Roberts,  is  that  symptoms  altogether  unlike  those  of  uraemia,  and 
holding  a  different  course  towards  a  fatal  issue,  are  iDresented  by  cases  in 
which  the  failure  to.  eliminate  urea  and  the  other  ingredients  of  the  urine 
is  absolute,  but  in  which  the  cause  of  the  suppression  of  the  renal  secretion 
is  not  an  affection  of  the  cortex  of  the  kidneys,  but  obstruction  of  the 
ureters.  These  clinical  symptoms  are  met  with  in  what  is  called  "  obstruc- 
tive suppression  of  urine  "  (v.  infra,  p.  685).  The  absence  of  uraemia  in 
these  cases  seems  clearly  to  show  that  where  there  is  healthy  kidney  sub- 
stance, with  an  active  circulation  through  it,  the  waste  products  normally 

[:*  Professor  See  believed  that  urcemia  from  urea  and  from  carbonate  of  ammonia  nve 
both  real  pathological  conditions,  and  that  they  can  be  diagnosed  From  one  another  during 
life,  but  the  evidence  for  each  of  these  beliefs  is  in  almost  universal  judgment  quite 
inadequate. 
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excreted  in  the  urine  undergo  some  chemical  change  that  renders  theui 
incajjable  of  producing  uraemia,  notwithstanding  that  they  are  retained  in 
the  body. 

In  conclusion,  there  seems  to  be  no  doubt  that  ursemia  is  produced  by 
the  poisonous  action  upon  the  nervous  centres  of  compounds,  probably  nitro- 
genous, but  not  those  of  the  urinary  excretion.  At  present  Ave  must  refer 
the  condition  rather  to  destruction  of  the  internal  metabolism  of  the  kidney 
than  to  mere  accumulation  of  urea  or  other  waste  products. 

In  many  cases  the  actual  outbreak  of  convulsions  is  immediately  due  to 
some  obvious  disturbance  of  excretion.  As  Bartels  first  noticed,  the  pro- 
duction of  profuse  sweating  in  a  dropsical  patient  by  a  hot  bath',  followed 
by  hot  packing,  may  at  once  bring  about  a  series  of  ursemic  attacks.  Per- 
haps the  toxic  matters,  which  were  safe  in  the  oedematous  tissues  or  serous 
effusions,  are  taken  up  by  the  lymphatics,  and  carried  in  the  blood  to  the 
cerebral  centres.  Hence  a  rapid  removal  of  the  dropsy  of  Bright's  disease 
may  bring  on  fatal  uremia.  Possibly  the  immediate  cause  of  ursemic  sym- 
ptoms is  sometimes  the  sudden  failure  of  the  heart  to  keep  up  an  active 
circulation  through  the  renal  vessels,  so  that  the  function  of  the  kidnevs, 
which  may  for  a  long  time  have  been  more  or  less  impaired,  now  becomes 
altogether  ineffectual. 

11.  AiKBuiia. — This  is  a  symptom  in  so  many  conditions  that  it  is 
scarcely  a  ground  for  diagnosis  of  Bright's  disease ;  but  next  to  the  blanch- 
ing caused  by  actual  haemorrhage,  uterine,  pulmonaiy,  gastric,  or  traumatic, 
and  to  some  cases  of  chlorosis  and  essential  grave  anaemia,  there  is  scarcely 
any  condition  which  so  quickly  and  profoundly  affects  the  patient's  colour. 
He  becomes  in  acute  cases  as  rapidly  white  as  a  patient  with  rheumatic  fever, 
and  in  chronic  cases  as  markedly  so  as  a  patient  Avith  cancer,  heart  disease, 
or  consumption.  In  the  chronic  ciiThotic  form  of  the  disease  anjemia  is 
less  constant  and  extreme  than  in  tubal  nephritis,  and  loss  of  flesh  is  more 
so  :  but  when  the  anasarca  has  disappeared,  one  is  often  surprised  to  find 
how  thin  a  child  is  Avho  is  recovering  from  scarlatinal  nephritis. 

The  remarkable  symptoms,  the  pathology  of  Avhich  Ave  have  been  dis- 
cussing— albuminuria,  dropsy,  anfemia,  lesions  of  the  optic  nerve  and  retina, 
cardiac  hypertrophy  and  arterial  tension,  and  the  most  remarkable  and 
obscure  of  all,  ursemia — are  common  to  all  the  varieties  of  Bright's  disease, 
although  in  verj'  different  degrees  and  frequency. 

We  now  proceed  to  describe  the  distinguishing  and  particular  clinical 
features  AA-hich  belong  to  the  tAVO  chief  types  of  Bright's  disease,  and  to 
their  several  stages  and  modifications,  as  enumerated  on  pp.  604-5. 

I.  Tubal  Nephritis.*- — As  remarked  before,  this  name  is  adopted  as  the 
most  distinctiA'e  and  convenient,  as  Avell  as  the  one  most  used  in  this  country 
and  America,  but  not  as  implying  that  the  jjathological  changes  in  this 
foi-m  of  Bright's  disease  are  strictly  limited  to  the  secreting  tubules  of  the 
renal  cortex.  On  the  contrary,  AA-e  shall  presently  find  that  the  glomeruli, 
and  even  the  connective  tissue,  are  in  many  cases  markedly  affected. 

Etiology. — Parenchymatous  nephritis  is  sometimes  definitely  traceable  to 
cold.   Bartels  cites  three  Avell-marked  examples  of  this  :  one  is  that  of  a  patient 

*  Syn. — Piirencliymiitous  nephritis  —  Tubular  iiepliritis  —  Desquamative  uepliriti — 
Ditt'use  nephritis — Acute  and  chronic  epithelial  catiirrh  of  the  kidney. — Fr.  Nephrite 
ilbuiiiincuse. — Germ.  Croupose  Nephritis. 
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who  was  taken  ill  as  the  direct  result  of  going  to  sleep  half  undressed  by  an 
t^2^on  a  winter's  night,  after  having  spent  the  evenu^  ^^^Zk 
another  is  that  of  a  man  who,  while  perspmng  ^^f  ^'  f^^^^f^^ ^leTty 
went  out  into  the  open  air  in  his  shirt,  getting  wet  through  with  a  sleety 
rain  ;  the  third  is  that  of  a  skater  who  broke  tln-ough  the  ice,  and  had  much 
difficulty  in  extricatin<i'  himself.  _ 

inmost  striking  cases  are  like  those  just  quoted,-in  which  acute 
albuminuria  and  anasarca  follow  exposure  to  wet,  not  to  mere  1cm  tem. 
perature  The  same  is  true  of  myelitis  and  rhemuatic  fever  as  compared 
^.^h  biLchitis  and  pleurisy.  The  eflect  of  the  "  chill  is  ^P-^  ^o  b« 
a  sudden  check  of  perspiration,  and  consequent  congestion  of  the  kidney 
But  congestion  is  not  i^tlammation,  and  the  facts  show  tha  a  chil  cannot 
be  the  true  cause  of  nephritis  :  first,  because  it  is  as  often  followed  by  pneu- 
monia, rheumatism,  colitis,  or  quinsy ;  and  secondly,  because  acute  nephritis 
often  occurs  without  a  chill.  . 

Many  cases  are  undoubtedly  the  direct  result  of  scarlaUna;  and  some 
in  which  no  definite  cause  can  be  found  are  probably  due  to  a  sLght  attack 
of  scarlet  fever  during  childhood.  Cholera,  erysipelas,  enteric  fever,  small- 
pox, measles— all  more  or  less  frequently  give  rise  to  albuminuria  and  to 
some  degree  of  nephritis ;  but  it  is  very  rarely  that  the  renal  affection 
in  any  one  of  these  diseases  leads  to  permanent  albuminuria,  to  dropsy, 
uraemia,  or  any  of  the  symptoms  above  described,  or,  lastly,  to  the  anato- 
mical lesions  characteristic  of  any  form  of  Bright's  disease. 

In  one  case  only  has  the  writer  seen  the  albmnmuria  of  diphtheria  toi- 
•lowed,  and  become  "'permanent,  with  other  symptoms  of  Bright's  disease. 

In  women,  prerjnanmj  is  often  a  cause  of  nephritis,  as  Lever  showed 
many  years  ago,  especially  in  primiparEe,  and,  above  all,  when  there  are 
twins  Sometimes  the  disease  recurs  in  successive  pregnancies.  It  gene- 
rally appears  in  the  later  months  of  gestation.  Probably  it  is  not  due  to 
pressure  by  the  gravid  womb  on  the  renal  veins,  nor  to  the  kidneys  having 
extra  work  throAra  upon  them  in  the  elimination  of  effete  matters  ;  it  is 
most  likely  related  to  the  high  arterial  pressure  of  pregnancy.  Its  onset 
is  often  insidious,  though  its  course,  and  symptoms  are  acute and  it  is  very 
apt  to  produce  uraemia  with  puerperal  convulsions. 

In  countries  in  which  ague  is  endemic  it  is  said  by  some  writers  to  be 
a  frequent  cause  of  Bright's  disease  ;  but  Osier  doubts  the  fact. 

Among  the  causes  of  acute  nephritis  the  writer  is  inclined  to  regard 
indulgence  in  alcohol  as  important;  and  this  was  the  original  opinion  of 
Bright,  although  it  is  disputed  by  many  later  observers.  Dr  Fagge  held 
this  view,  and  recorded  two  cases  in  point.  In  one,  a  solicitor,  usually 
moderate  in  his  habits,  acquired  temporary  albuminuria  as  the  apparent 
result  of  drinking  sherry  in  large  quantities  to  induce  sleep,  at  a  time  when 
he  had  a  great  trouble  weighing  upon  him.  Another  patient's  urine  was  for 
many  years  albuminous  during  habitual  excess  in  stimulants;^  he  changed 
his  ways,  and  two  years  later  no  evidence  of  any  renal  affection  could  bo 
discovered,  and  he  seemed  to  have  regained  his  usual  health. 

The  writer  has  been  struck  with  the  rapidity  with  which  albuminuria 
disappears,  when  in  a  severe  and  recent  case  of  intemperance  the  patient 
can  be  induced  to  give  up  his  drink.  More  than  once  he  has  seen  every 
symptom  of  acute  tubal  nephritis  come  on  during  the  excesses  in  liquor  of  a 
previously  liealthy  man,  and  gradually  subside  when  he  adopted  abstinence. 
Hereditary  predisposition  does  not  seem  to  be  more  frequently  observed 
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than  wou  d  be  accounted  for  by  accident  in  the  ca«e  of  so  common  a  disease  • 
but  Mr  Dickinson  recorded  one  remarkable  case,  in  which  it  appeared  in 
several  generations  of  the  same  family  ('  Path.  Trans.,'  1889  p  144)  * 

Inhalation  of  sewer  gas  has  been  supposed  to  be  an  occasional  cause  of 
acute  nephritis  ;  and  the  list  of  causes  would  be  incomplete  if  we  did  not 
add  that  the  kidney  m  some  cases  contains  streptococci,  which  disappear 
^^len  the  chronic  stage  is  reached.  It  is  doubtful  whether  the  albuminuria 
oi  extensive  diseases  of  the  skin,  particularly  large  superficial  burns,  pity- 
riasis rubra,  and  foliaceous  pemphigus  should  be  regarded  as  septic,  or  due 
to  suppression  of  the  function  of  the  sweat-glands. 

Tubal  nephritis  is  more  common  in  children  from  three  to  fifteen  years 
old  than  in  adults,  and  more  common  in  young  adults  from  sixteen  till  forty 
than  later  in  life.  It  aflfects  male  rather  more  often  than  female  subjects 
at  all  ages. 

Anatomy.— The  appearance  of  the  kidney  after  death  differs  consider- 
ably, even  at  the  same  j^eriod  of  the  disease  as  measured  by  symptoms ;  but 
three  stages  are  conveniently  recognised.  ' 

(1)  The  large,  red,  smooth  and  speckled  kidivey. — If  the  disease  has 
proved  fatal  during  the  first  two  or  three  months,  the  kidneys  are  sometimes 
found  of  nearly  natural  size  ;  but  usually  they  are  enlarged,  and  occasionally 
of  twice  their  natural  weight.  Their  fibrous  tunic  is  tense,  thin,  and  easily 
stripped  off.  The  colour  of  the  surface  is  dull  red,  but  when  incised  the 
medulla  presents  a  much  deeper  reddish-purple  tint  than  the  cortex.  If 
there  has  been  complete  suppression  of  urine,  or  if  death  has  been  due  lo 
convulsions  attended  with  great  pulmonary  congestion,  the  kidneys  are 
often  found  gorged  Avith  blood,  and  of  a  dark  chocolate  colour  (as  in  Dr 
Dickinson's  5th  plate).  In  most  cases  red  points  are  seen  scattered  over 
the  cortex;  some  of  them  are  BoAvman's  capsules  filled  with  blood,  others 
are  punctiform  haemorrhages,  between  the  Malpighian  bodies. 

In  some  cases,  including  those  due  to  scarlet  fever,  the  kidneys  show 
little  deviation  from  their  natural  appearance ;  but,  as  a  rule,  the  scarlatinal 
kidney  is  swollen,  bright  red,  and  dripping  Avith  blood  Avhen  cut. 

The  principal  seat  of  morbid  changes  is  the  cortex.  The  epitheliimi  of 
the  convoluted  tubes  first  becomes  cloudy  and  granular,  and  afterwards 
proliferates,  so  as  to  fill  them  Avith  masses  of  irregular  or  roimded  cells. 
These  are  seen  in  sections  blocking  up  the  tubules  and  greatly  increasing 
the  thickness  of  the  cortex.  In  the  acute  stage  the  epithelium  and  granules 
are  mingled  with  blood-discs  and  leucocytes  ;  as  the  affection  becomes 
chronic,  minute  oil-drops  appear  and  render  the  tubes  black  by  transmitted 
light  (see  Grainger  StCAvart's  3rd  plate,  fig.  1).  Osmic  acid  shows  this 
change  early. 

The  histology  of  scarlatinal  cases  AA-as  worked  out  by  Klebs,  and  in  this 
country  by  Klein  and  by  Greenfield.  It  is  noAv  agreed  that  the  most  con- 
stant lesions  concern  the  glomeruli  and  BoAA-man's  capsules ;  not  only  do 
the  nuclei  of  the  capillary  tufts  of  the  glomerulus  proliferate,  but  there  is 
also  an  abundant  growth  of  nuclei  Avithin  the  capsule,  leading  to  adhesion 
betAveen  it  and  the  glomerulus,  and  ultimately  to  compression  and  atrophy 
of  the  latter.  The  connective  tissue  around  the  glomerulus  also  becomes 
crowded  Avith  nuclei,  Avhich  ultimately  develop  into  fibroid  tissue ;  and  the 

*  Is  it  possible  that  iu  this  case  it  may  have  been  habits  of  living  which  Avere  hereditavv 
•ather  than  their  result  ?  A  similar  explanation  might  perhaps  apply  to  the  mortality  of 
;lie  ducal  family  of  Pomcrania  as  described  in  '  The  Amber  Witch.' 
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afferent  artery  of  the  glomei-uhis  undergoes  a  peculiar  hyaline  change. 
Som  tfmes  these  lesions^are  lunited  to  a  few  of  the  gloxneruh  o-ly  ;  -re- 
times they  are  wide-spread.  It  is  obvious  that- the  obliteration  of  the  space 
natuLliy  existing  between  the  tuft  and  the  capsule  that  encloses  it  must 
com^telj  abolish  the  functions  not  only  of  the  glomerulus  itselt  but  also 
of  the  whole  length  of  the  convoluted  tube  that  corresponds  with  it;  and 
the  chan-es  in  the  tufts  themselves  no  doubt  obstruct  the  blood-supply  to 
the  convoluted  tubes,  and  so  affect  the  nutrition  of  their  epithelium  Con- 
sequently some  pathologists  were  disposed  to  see  m  glomerulo-nephritis 
as  they  term  it,  the  fundamental  morbid  process  that  follows  scarlet  fever, 
and  to  regard  the  lesions  of  the  tubal  epithelium  as  only  secondary. 

At  present  a  less  exclusive  view  is  generally  taken  than  that  just  men- 
tioned That  glomerulo-nephritis  is  not  peculiar  to  scarlatinal  cases  is 
shown  by  a  typical  example  Cohnheim  met  with,  in  the  kidneys  of  a  man 
who  died  some  weeks  after  having  his  skin  rubbed  all  over  with  petroleum 
Moreover,  the  glomerular  lesion  is  not  only  present  in  the  eariy  stages  ot 
nephritis  consecutive  to  scarlet  fever,  but  also  to  that  which  follows  cold  or 
pregnancy,  or  begins  without  afly  assignable  cause. 

That  the  convoluted  tubviles  are  also  affected  in  these  cases,  and  that 
leucocytes  are  found  between  them  (interstitially)  as  well,  are  well-ascer- 
tained facts.  ,      ,        1    ,  J  .1 

(2)  The  large,  white,  smooth  hiclney*—ln  cases  that  have  lasted  three 
or  four  months  or  more,  the  kidneys  present  appearances  still  more  obviously 
morbid  The  cortex  has  now  an  opaque  white  or  whitish-yellow  colour,  both 
on  its  surface  and  on  section  ;  and  this  contrasts  with  the  red  colour  of  the 
medullai-.^  portion  of  the  pyramids.  It  is  also  much  thickened,  and  the 
kidneys  are  sometimes  larger  than  those  in  the  reddish-grey  or  choeoiate- 
coloured  stage.  In  three  cases  Dr  Fagge  found  the  weight  of  a  pair  of  such 
kidneys  twenty-eight  and  a  half  or  twenty-nine  ounces,  and  m  a  fourth  Dr 
Moxon  found  them  Aveighing  within  half  an  ounce  of  three  pounds.  Only 
occasionally  are  histologically  similar  kidneys  not  above  natural  siiie. 

The  shortest  time  within  which  Moxon  and  Fagge  saw  the  kidneys 
assume  the  "  large  white  "  character  was  five  or  six  weeks ;  more  often  the 
disease  has  lasted  several  months.  In  two  of  the  cases  just  mentioned  of 
great  enlargement  the  patient  had  been  ill  for  fourteen  months.  On  the 
other  hand,  in  one  instance  the  kidneys  were  still  of  a  brick-red  colour  at 
the  end  of  six  months.  It  must  be  remembered  that  a  considerable  propor- 
tion of  cases  of  tubal  nephritis  fatal  at  this  second  stage  are  of  insidious 
origin  and  slow  development,  so  that  their  duration  cannot  be  fixed. 

^Probably  many  cases  that  used  to  be  classed  as  examples  of  the  "  large 
white"  variety  of  Bright's  disease  were  lardaceous.  Kidneys  from  the 
bodies  of  svphilitic  patients,  or  of  those  who  had  phthisis,  caries,  or  other 
suppurative  disease,  should  never  be  set  down  to  primary  tubal  nephritis 
until  the  absence  of  the  lardaceous  change  has  been  determined  by  micro- 
scopical examination. 

Histologically,  the  most  striking  appearance  in  sections  of  the  large 
white  kidney  is  the  accumulation  of  immense  quantities  of  oil-drops  in  the 
epithelial  cells  of  the  renal  tubes.  It  is  this  that  gives  the  opaque  yellow 
colour  with  reflected  light ;  in  thin  sections,  viewed  by  transmitted  light, 


■■  Including  the  pale,  marlled,  or  mottled  Tcidneji,  and  the  Urfie,  grannlar,  smooth 
Jcidney  of  Bright— granular  describing  the  appearance  to  the  eye,  not  the  feel  of  tlie  hand. 
(See  his  1st,  5th,  and  7th  plates  in  the  '  Guy's  Hosp.  Reports'  for  1838.) 
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t  ie  tubes  appear  dark,  or  even  black.  The  stroma  of  the  cortex  also  is 
closely  studded  with  fat-granules.  Hence  such  kidnevs  were  described  by 
Johnson  as  "fatty;"  but  this  was  a  mistake,  as  he' afterwards  admitted. 
Ihey  are  only  "fatty"  as  in  an  abscess,  or  a  phthisical  lung.  Primary 
latty  degeneration  of  the  kidneys  is  a  totally  different  condition  {infra, 
p.  ^04),  sometimes  found  in  obese  persons  who  also  have  fatty  liver,  or  \n 
cases  of  poisoning  by  pliosphorus.  Nor  must  it  be  assumed  that  all  large 
wlute  kidneys  are  fatty  even  in  this  sense  :  for  those  which  are  translucent 
and  greyish  white  are  often  more  lardaceous  than  fatty. 

Dr  Greenfield,  in  his  summary  of  renal  pathology  in  the  Sydenham 
Society's  '  Atlas,'  speaks  of  cases,  especially  in  pregnant  Avomen,  in  which 
the  microscope  shows  that  the  lesions  are  almost  entirely  "  interstitial." 
One  marked  character  of  such  large  white  kidneys  is  their  toughness,  almost 
like  that  of  caoutchouc,  agreeing  with  the  condition  of  congested  kidneys 
in  chronic  disease  of  the  heart,  and  contrasting  with  the  soft  pulpy  texture 
of  those  in  which  the  tubal  epithelium  is  alone  affected.  But  the  fact  is 
that  in  almost  all  cases  of  advanced  "  parenchymatous  "  nephritis,  intersti- 
tial lesions  are  present  to  a  greater  or  less  extent.  This  has  been  insisted  on 
l)y  Mahomed  and  Saundby  in  this  country,  and  in  Germany  by  Weigert,  who 
says  that  he  has  for  years  vainly  sought  for  a  specimen  altogether  free  from 
interstitial  changes.  The  leucocytes  are  not  uniformly  diffused  through  the 
cortex,  but  form  patches  of  nuclear  growth,  which  afterwards  develop  into 
tracts  of  connective  tissue.  The  glomeruli  also  have  their  capsules  thickened, 
and  are  gradually  converted  into  structureless  cysts. 

(3)  The  contracted  white  Icidney. — If  tubal  nephritis  runs  on  long 
enough,  without  ending  either  in  recovery  or  in  death,  the  kidneys  at  last 
become  shrunken,  small,  and  rongh  on  the  surface,  though  they  still  retain 
more  or  less  of  the  opaque  whitish-yellow  colour.  This  continues  to  distin- 
guish them  from  kidneys  affected  with  the  cirrhotic  form  of  Bright's  dis- 
ease ;  but  the  distinction  is  lost  when  primarily  cirrhotic  kidneys  become 
the  seat  of  secondary  parenchymatous  changes.  The  granulations  are  gene- 
rally more  irregular  and  less  minute  than  in  primary  cirrhosis. 

The  occurrence  of  a  granular  stage  as  the  ultimate  issue  of  nephritis 
arising  from  scarlet  fever,  or  any  other  cause  that  commonly  produces  a 
large  kidney,  was  at  one  time  denied ;  but  it  has  now  been  clearly  estab- 
lished by  Dickinson,  Grainger  Stewart,  and  many  other  observers.  A 
typical  example  is  figui-ed  in  jolate  iii  of  the  Sydenham  Society's  '  Atlas  of 
Pathology.' 

The  case  was  that  of  a  g'lrl  aged  ten,  who,  rather  more  than  two  years  before  her 
death,  became  dropsical  as  the  result  of  scarlet  fever.  After  four  months  she  recovered, 
but  a  year  later  the  face  began  to  swell  from  time  to  time,  and  she  died  at  last  with 
cerebral  symptoms.  At  the  autopsy  the  kidneys  were  found  to  be  very  small  indeed,  with 
thick,  opaque  capsules,  hard,  tough,  and  puckered  on  the  surface,  presenting  on  section 
yellowish-grey  masses. 

The  records  of  i^ost-mortem  examinations  at  Guy's  Hospital  contain  a 
certain  proportion  of  more  or  less  similar  cases  in  young  subjects,  in  which 
the  weight  of  the  pair  of  kidneys  was  between  four  and  eight  ounces.  In 
most  of  them  the  history  afforded  no  clue  as  to  the  date  at  which  the  disease 
had  begun ;  but  in  some  instances  it  is  recorded  that  there  had  been  an 
illness  attended  with  dropsy  several  years  before  death. 

A  case  occurring  at  the  London  Hospital,  in  a  young  woman  of  twenty-foui%  is  figured 
in  the  same  3rd  plate  of  the  Sydenham  Soc.  'Atlas.'    The  patient  was  said  to  have  been 
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ill  for  only  three  months ;  but  her  kidney  s  were  found  by  Dr  Sutton  to  be  reduced  to 
about  half  their  normal  size,  to  bo  "  very  pranular,  and  of  a  reddish  colour,  everywhere 
mottled  with  a  yellowish  or  purplish  or  greyish  substance." 

The  fact  that  most  patients  who  do  not  recover  die  during  the  "  large 
red  "  or  the  "  hirge  white  "  stage  of  nephritis  explains  why  these  cases  of 
a  third  "  contracted  "  stage  are  comparatively  rare.  The  writer  has,  how- 
ever, met  with  three  in  which  the  clinical  characters  and  history  were 
confirmed  bv  examination  after  death. 

Symptoms. — The  parenchymatous  or  tubular  form  of  Bright's  disease 
varies  in  i^ts  mode  of  onset  in  different  cases.  When  due  to  scarlet  fever, 
or  to  a  definite  chill,  it  may  begin  with  a  rigor  and  pyrexia. 

More  commonly  the  earliest  indication  of  the  patient's  illness  is  the 
occurrence  of  dropsy  with  ancemia.  This  may  first  appear  in  the  loose 
tissue  round  the  eyes,  and  in  slight  cases  it  is  especially  noticeable  before 
the  patient  gets  up  in  the  morning ;  the  lower  eyelid  is  oedematous,  and  the 
conjunctiva  also.  This  conjunctival  oedema  produces  the  "  bright "  eye  of 
renal  disease,  and  "  the  tear  that  does  not  run  over."  Generally  the  dropsy 
also  affects  the  limbs,  and  almost  constantly  the  lower  part  of  the  back,  as. 
far  down  as  the  sacrum — "  the  Imnbar  cushion."  The  external  genitals,  too, 
are  found  swollen,  and  the  prepuce  is  sometimes  so  stretched  and  twisted 
that  we  wonder  it  so  seldom  interferes  with  micturition.  In  severe  cases- 
the  whole  body  becomes  bloated,  while  the  extreme  anaemia,  which  rapidly 
develops  itself,  gives  the  skin  a  dead  white,  Avax-like  colour. 

The  temperature  and  pulse  are  little  affected,  but  the  appetite  is  often, 
bad,  the  tongue  furred,  and  the  boAvels  constipated.  Vomiting  is  sometimes 
a  marked  symptom,  and  there  may  be  much  headache.  Pain  in  the  loins  is 
often  entirely  absent,  but  sometimes  it  is  severe,  radiating  to  the  groins  and 
down  the  thighs. 

The  urine  in  the  acute  stage  is  always  scanty,  and  sometimes,  though 
the  patient  is  constantly  striving  to  micturate,  a  few  drops  of  blood-stained 
liquid  may  be  all  there  is  to  pass.  Complete  supiDression  is  a  very  grave 
symptom,  and  generally  points  to  a  fatal  issue.  When  some  ounces  of  urine 
are  secreted  daily  it  is  of  high  specific  gravity  (1025 — 1030),  and  either  red 
from  the  presence  of  blood,  or  brown  like  strong  tea  or  porter.  This  tint 
is  due  to  acid-hsematin ;  but  if  the  blood  is  so  abundant  as  to  neutralise  the- 
urine,  the  colour  is  red  or  pink.  A  small  amount  of  blood  in  acid  urine 
gives  the  characteristic  "  smoky  "  tint.  On  standing,  a  chocolate-coloured 
deposit  is  thrown  down,  containing  blood-discs,  epithelial  cells,  and  casts — 
some  hyaline,  others  full  of  blood-discs  or  epithelial  cells,  or  brown  granules 
from  broken-up  red  corpuscles. 

Albumen  is,  of  course,  always  present  in  the  urine  when  there  is  blood  ; 
but  it  is  often  not  so  abundant  as  it  is  a  little  later,  when  the  hnematuria  has 
passed  off.  The  late  Dr  Mahomed  described,  in  the  '  Med.-Chir.  Trans.'  for 
1874,  a  pre-alhuminuric  stage  in  acute  nephritis,  when  no  albumen  can  be 
detected,  but  the  guaiacum  test  (not  a  certain  one)  indicates  the  i^resence 
of  blood,  and  the  sphygmogi-aph  shows  increase  of  arterial  tension.  Bartel& 
also  mentions  cases  in  which,  when  scarlatinal  di'opsy  first  sets  in,  the 
urine,  though  exceedingly  scanty,  was  ex-albuminous  ;  and  he  cites  a  case 
of  Henoch's,  in  Avhich  no  albumen  could  at  any  time  be  detected,  except  on 
the  day  before  death,  when  the  patient  was  cyanotic  and  almost  pulseless, 
after  an  attack  of  convulsions.  Commonly  the  amount  of  albumen  ranges. 
VOL.  II.  41 
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ivonx  2  to  5  per  cent.,  and  the  total  quantity  passed  in  the  twenty-four 
hours  IS  from  80  to  about  400  grains.  The  excretion  of  urea  is  -reatly 
dnnmislied,  falUng  to  half  the  normal  amount,  or  even  less.  ^ 

When  tubal  neplu-itis  ends  in  recovery  in  the  course  of  a  few  weeks— 
as  occurs  m  the  majority  of  scarlatinal  cases,  and  in  many  of  those  due  to 
other  causes— the  dropsy  and  the  other  symptoms  subside,  and  the  urine 
gradually  recovers  its  normal  characters.  First  it  loses  its  blood,  and  then 
becomes  more  abundant,  of  lower  specific  gravity,  and  paler;  the  quantity  of 
albumen  becomes  less  and  less,  until  at  length  there  is  none. 

Chronic  course.— When  the  disease  runs  on  for  months,  the  dropsy  con- 
tinues, or  increases,  and  we  see  the  symptoms  of  clironic  tubal  nephritis 
develop.    The  patient  remains  bloated  and  anaemic,  for  "  large  white  kidneys 
go  with  a  large  white  body."    He  lies  helplessly  in  bed,  his  back  propped  up 
with  piUows,  his  legs  stretched  stiffly  out  before  him,  or  supported  by  a 
pillow  under  the  knees.    The  swelling  of  the  external  genitals  is  often 
extreme.    The  scrotum  looks  like  a  bladder  full  of  water,  and  is  so  large 
that  there  is  no  room  for  it  between  the  thighs ;  while  the  prepuce  is  dis- 
torted, swollen,  and  almost  translucent.    Its  twisted  shape  is  compared  in 
Germany  to  a  postboy's  horn.    Sometimes  the  cuticle  over  some  of  the  dis- 
tended parts  cracks,  and  the  dropsical  fluid  oozes  out  in  such  quantities  as 
to  soak  through  the  bedding.    This  may  cause  considerable  tracts  to  become 
excoriated,  and  ultimately  to  be  covered  with  pale  granulations,  which,  when 
they  skin  over,  give  the  surface  a  warty  appeai-ance.    Or  inflammation  may 
set  in,  attended  at  first  with  a  pink  flush  {erythema  leve),  like  that  of  the 
milder  forms  of  erysipelas,  but  sometimes  leading  to  more  or  less  extensive 
gangrene  of  the  skin,  and  even  of  the  subcutaneous  tissues.    Papular  or  ex- 
foliative forms  of  dermatitis  are  not  uncommon,  independently  of  the  irrita- 
tion of  urine  or  exuded  serum,  or  of  tension  of  the  integvunents  {cf.  p.  623). 

A  remarkable  effect  on  the  skin  of  the  distension  caused  by  the  anasarca 
is  rupture  of  the  papillary  layer,  leading  to  atrophy  of  the  tissue  between 
the  horny  cuticle  and  the  deeper  layers  of  the  cutis.  At  first  reddish  lines 
appear  through  the  thinned  layers,  afterwards  they  become  of  a  dead  white. 
They  appear  on  the  abdomen,  like  the  lineoe.  gravidarum,  but  also  on  the 
loins,  thighs  and  buttocks,  sometimes  in  regular  rows  like  the  stripes  of 
a  zebra.  They  persist  indefinitely,  like  the  atrophic  stripes  after  subsidence 
of  effusion  into  the  knee-joint  or  after  pregnancy ;  but  they  are  quite  visible 
while  the  swelling  is  at  its  height. 

In  this  more  advanced  stage  the  state  of  the  urine  is  veiy  variable.  It 
may  still  be  scanty ;  but  more  frequently  it  gi-adually  becomes  abundant 
and  pale,  and  its  specific  gravity  falls  below  the  normal,  to  1010  or  1005. 
It  is  still  albuminous,  sometimes  highly  so ;  indeed,  the  quantity  of  albu- 
men sometimes  reaches  5  per  cent. ;  but  as  the  disease  goes  on,  the  amount 
often  lessens.  A  tinge  of  blood  may  be  seen  from  time  to  time,  but  not  ns 
a.  inile.  Casts  are  commonly  found  in  abundance,  some  of  them  hyaline, 
others  containing  leucocytes,  epithelium,  or  oil-drops,  and  others  opaque 
vrith  fat-granules. 

The  characteristic  fatty  casts  are  not  the  only  vehicles  for  excretion  of 
the  products  of  nejihritis,  for  Dr  Hamilton  gives  reasons  for  believing  that 
the  greater  part  is  absorbed  into  the  intertubular  spaces  and  removed  by  the 
lymphatics  ('  Journ.  of  Anat.  and  Phys.,'  vol.  xxv,  p.  198). 

The  excretion  of  urea  is  at  all  periods  of  the  disease  much  below  the 
normal  amount.    Even  when  the  flow  of  urine  becomes  more  abundant,  the 
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total  quantity  of  urea  excreted  in  the  twenty-four  hours  does  not  increase. 
Albuminuric  retinitis  is  of  frequent  occurrence  (p.  624)  ;  and  pleuritic  effu- 
sion or  oedema  of  the  lungs  is  still  more  common ;  sometimes  hydrothorax 
on  one  side  which  is  free,  and  oedema  on  the  other,  where  there  is  adherence 
of  the  pleura. 

Event. — Some  cases  of  tubal  nephritis  prove  fatal  in  the  acute  or  in 
the  chronic  stage,  as  the  result  of  the  dropsy  or  of  inflammation;  most 
often  from  accumulation  of  fluid  in  the  great  serous  cavities  of  the  chest, 
and  only  rarely  from  cedema  of  the  larynx.  In  many  instances  death  is 
due  to  pulmonaiy  oedema,  and  occasionally  to  pneumonia.  In  others  it  is 
brought  about  by  acute  pericarditis.  A  few  cases  end  by  acute  uraemia  at 
an  early  stage  ;  while  in  those  following  scarlatina,  failure  of  the  heart,  from 
dilatation  of  the  left  ventricle,  is  often  the  direct  cause  of  death.* 

The  following  case  is  an  example  of  a  rare  but  fatal  complication  of 
tubal  nephritis : 

A  youth  of  seventeen  was  admitted  into  John  Ward  in  November,  1890,  with  acute 
parenchymatous  nephritis  and  pleurisy.  His  temperature  was  raised  and  he  was  delirious, 
but  there  was  no  vomiting,  and  no  sign  of  pneumonia  or  of  tuberculosis  or  injury.  The 
urine  was  scanty,  albuminous,  and  contained  blood  and  casts  :  soon  after  it  became  sup- 
pressed, hut  after  bleeding  it  was  secreted  again  and  passed  up  to  death.  He  died  within 
a  week,  and  pus  and  lympli  were  found  efPused  over  the  vertex  and  sides  as  well  as  the  base 
of  the  brain.  The  kidneys,  which  weighed  15  oz.  together,  were  smooth,  chocolate-coloured, 
and  dripping  with  blood  on  section.  There  was  no  pericarditis,  but  the  left  cardiac  ven- 
tricle was  acutely  dilated,  not  hypertrophied. 

Complete  recovery  is  seldom  seen  when  the  disease  has  lasted  many 
months,  still  more  rarely  when  prolonged  for  years.  But  it  is  surprising 
tow  symptoms  will  sometimes  subside  and  disappear,  so  that  even  after  the 
patient  has  been  waterlogged  and  has  had  alarming  ursemic  attacks,  he 
yet  recovers. 

A  striking  instance  of  the  removal  of  albuminuria  of  long  standing 
by  treatment  is  the  case  of  a  medical  man,  aged  twenty-six,  whose  urine 
after  an  attack  of  scarlet  fever  was  continuously  albuminous  after  meals  for 
more  than  six  years.  By  the  advice  of  Dr  Johnson  he  was  strictly  dieted, 
and  at  the  end  of  nine  months  the  urine  became  normal,  and  remained  so 
eighteen  months  later  ('"Brit.  Med.  Journ.,'  1879). 

A  young  man  of  twenty  was  under  the  writer's  care  with  acute  albu- 
minuria, excessive  anasarca,  ascites,  and  anaemia.  He  was  tapped  and  con- 
tinued dropsical  for  twenty  months ;  yet.  he  finally  recovered  and  was  able 
to  go  about  again. 

II.  Lardaceous  Disease  of  the  Kidney.! — From  the  time  of  Rokitanskj'' 
41  lardaceous  affection  of  the  kidneys  has  been  described  as  one  of  the  forms 
of  Bright's  disease,  and  Wilks  believes  that  one  of  the  specimens  figured  by 
Bright  himself  as  a  "  large  white'  kidney  "  was  really  a  case  of  this  kind. 
In  the  liver  and  in  the  spleen  the  lardaceous  change  is  never  associated 
with  inflammation ;  but  in  the  case  of  the  kidney,  tubular  or  diffuse  ne- 

*  See  Dr  Goodhart's  paper  in  the  '  Guy's  Hospital  Reports '  for  1879  (3rd  series,  vol. 
xxiv)  ;  and,  on  this  and  other  clinical  points  in  the  origin  and  natural  history  of  scarlatinal 
nephritis,  Dr  E.  W.  Goodall's  report,  based  on  a  very  lnrge  number  of  cases  at  the  London 
Fever  Hospital  {ibid.,  vol.  xlvi,  p.  91). 

t  Synonyms. — Rokitansky's  Speckniere — The  waxy  kidney  of  the  Edinburgh  pathologists 
— Virchow's  amyloide  Niereneutartung — Depurative  nephritis  of  Dickinson. 


bright's  disease 

phritis  accompanies  the  same  defeneration.  This  ^rives  to  ku-daceous  disease 
oi  the  kidneys  a  special  clinical  importance  ,;  and  therefore  the  causes  and 
pathology  of  this  remarkable  form  of  degeneration  may  l,e  better  discussed 
Jiere  than  elsewhere. 

The  larclaceous  degeneration.— morbid  condition  as  it  affects  the 
kidneys,  liver,  and  spleen  was  first  described  by  Kokitanskv  under  the  unfor- 
tunate double  title  of  Speckige  Infiltration  (infiltration  with  material  which 
has  the  appearance  not  of  bacon,  but  of  bacon  rind)  and  Colloide  Entar- 
tung  or  colloid  metamorphosis,  the  latter  term  being  used  by  Schrant.  Vir- 
chow  thought  the  new  material  was  allied  to  cellulose,  the  vegetable  carbo- 
hydrate then  recently  discovered  in  the  outer  tunic  of  Ascidians ;  and 
believed  that  by  oxidation  he  could  transform  the  material  into  starch,  and 
obtain  the  well-known  blue  reaction  with  iodine.  He  therefore  supposed  it 
to  be  related  to  the  corpora  amylacea  recently  discovered  in  the  brain,  and 
m  an  unlucky  moment  perpetuated  the  memory  of  almost  the  onlv  error 
committed  by  this  great  master  in  pathology,  by  calling  the  lardaceou& 
substance  of  Rokitansky — already  accepted  in  the  form  lardact  by  Cru- 
veilhier  and  other  French  writers — amyloid,  i.  e.  "  starch-like."  Meanwhile- 
Meckel  had  argued  that  it  Avas  chemically  closely  allied  to,  if  not  iden- 
tical with,  cholesterine  ;  the  late  Dr  Sanders  and  other  pathologists  in 
Edinburgh  had  named  it  from  its  physical,  not  chemical,  properties  "  waxy 
and  Budd  had  (as  it  turned  out,  more  nearly  to  the  truth)  called  it  an  "  aibu- 
minous  "  or  albuminoid  degeneration  of  the  liver.  This  last  term  was  used 
by  Gull  and  other  clinical  teachers  in  London  at  and  after  the  time  of 
Virchow's  hypothesis  being  published.  At  Berlin  and  tlu-oughout  Gennanv 
the  term  "  amyloid  "  was  at  that  time  (1856—1866),  and  still  is,  almost 
universally  used;  and  at  Vienna,  in  1861,  the  writer  found  Oppolzer  still 
speaking  of  the  condition  as  "  colloid."* 

The  first  step  in  the  chemical  study  of  this  disease  was  Meckel's  dis- 
covery, that  the  tissues  affected  turn  a  walnut  or  mahogany-brown  colour 
Avith  iodine,  whereas  healthy  tissues  remain  pale  yelloAv.  Next  came  Vir- 
chow's statement  that  by  the  addition  of  dilute  sulphuric  acid  before  the 
tincture  of  iodine,  a  more  or  less  distinct  blue  or  purple  tint  can  be  detected.. 
But  most  observers  agree  Avith  Ziegler  that  this  reaction  is  at  best  imperfect- 
Kekule  demonstrated  that  the  lardacein  "  (as  it  is  now  called  in  Germany,, 
and  by  Pavy  and  Odling  in  this  country)  is  not  a  carbohydrate  but  contains 
nitrogen ;  and,  finally,  Kiihne  and  Rudneft'  isolated  it,  and  proved  that  it  is 
really  allied  to  albumin. 

Kiihne's  plan  Avas  very  ingenious.  Lardacein  is  insoluble,  and  unaffected 
by  reagents,  alkalies,  acids,  or  digestion.  He  therefore  submitted  a  lardaceous 
liver  to  artificial  gastric  digestion,  and  when  everything  else  Avas  dissolved 
away,  analysed  the  residue  of  lardacein,  and  found  that  its  percentage  com- 
position corresponded  to  a  proteid. 

Tests. — An  aqueous  solution  of  iodine  and  iodide  of  potassium  is  the 
best  test  for  the  lardaceous  material.  The  cut  surface  of  the  organ  to  be 
tested  must  be  first  washed  free  of  blood,  and  is  then  lightly  brushed  over 
with  the  solution.  A  considerable  degree  of  lardaceous  chantre  becomes 
apparent  in  a  feAV  seconds,  by  the  formation  of  broAvn  spots  or  streaks.  If. 


*  "Lardaceous"  is  used  iu  France  and  America,  and  is  adopted  in  the  IS'omenclafcurc  of 
the  Royal  College  of  Physicians.  Moreover  it  has  no  misleading  meaiiing,  and  is  dis- 
tinctive. 
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however,  the  change  is  veiy  slight  in  amount,  it  may  be  perceptible  only 
with  the  microscope,  after  application  of  the  iodine  to  a  thin  section.  In 
1875  Jiirgensen  made  known  in  '  Virchow's  Archiv,'  and  also  Cornil  m  the 
'  Archives°de  Physiologie,'  the  fact  that  methyl-violet  (prepared  by  the  action 
of  iodide  of  methyl  upon  aniline)  gives  a  line  microscopic  staining-reaction 
with  lardaceous  organs.    The  affected  parts  slowly  become  red,  whereas  the 
rest  of  the  section  is  stained  blue.    The  chief  advantage  of  this  over  the 
iodine  test  is  the  definiteness  with  which  the  reaction  remains  limited  to 
certain  elements  in  a  complex  structure.    Thus  it  is  invaluable  in  deter- 
mining Avhether  the  secreting  cells  of  axi  organ,  or  the  adjacent  capillaries, 
are  the  seat  of  the  morbid  change.    Another  important  point  is  that  it 
enables  permanent  preparations  to  be  made  and  preserved  in  glycerine. 
On  the  other  hand,  it  cannot  be  used  as  a  preliminary  routine  test  in  the 
post-mortem  room. 

Even  A^-ithout  staining,  lardaceous  organs  may  be  recognised  by  then- 
swollen,  homogeneous,  glistening  appearance,  which  cannot  be  mistaken  by 
a  practised  eye. 

Patliologij. — The  process  by  which  lardacein  is  substituted  for  the 
natural  proteids  of  the  tissues  is  still  doubtful.  Whether  this  material 
is  elaborated  Avhere  it  is  found,  as  a  "  degeneration  or  metamorphosis  "  of 
the  normal  structures,  like  fatty  or  granular  or  pigmental  degeneration  of 
muscle,  or  whether  it  is  a  deposit "  derived  from  the  blood,  like  the  fibrin 
of  serous  inflammation,  or  the  earthy  salts  of  atheroma,  is  still  uncertain. 
The  most  prevalent  theoiy  seems  at  present  to  be  that  it  is  exuded  from 
the  blood,  and  coagulates  between,  not  within,  the  elements  of  the  tissues. 
It  cannot,  however,  be  detected  in  the  blood. 

Locality. — In  every  organ  the  first  parts  to  become  lardaceous  are  the 
small  arteries.  In  the  kidney  the  change  is  often  very  partial,  occurring 
only  in  certain  glomeruli,  or  in  certain  loops  of  a  glomerulus.  By  carefully 
searching,  the  lardaceous  change  may  be  often  detected  in  other  parts  than 
those  commonly  recognised.* 

As  an  important  pathological  process,  however,  lardaceous  degeneration 
is  limited  to  a  small  number  of  organs,  these  being  the  kidneys,  the  liver, 
the  spleen,  the  intestine,  the  thyi-oid,  and  the  adrenals ;  and  in  the  last  two, 
so  far  as  is  at  present  known,  it  gives  rise  to  no  symptoms  and  has  no 
clinical  significance. 

Dr  Goodhart  found  that  of  150  cases  at  Guy's  Hospital  the  kidney  was 
affected  110  times,  the  spleen  99,  the  liver  73,  and  the  intestine  63.  At  the 
London  Hospital  Dr  F.  C.  Turner  found,  among  58  cases,  the  spleen  affected 
48  times,  the  liver  30,  the  kidneys  only  15,  and  the  intestines  10  ('  Path. 
Trans.,'  vol.  xxx,  p.  517). 

JEtiology. — ^Many  writers  speak  of  scrofula,  chronic  tuberculosis,  cancer, 
malaria,  rickets,  and  syphilis,  as  being  all  alike  constitutional  diseases  which 
predispose  to  the  development  of  lardaceous  degeneration. 

The  vague  setiologj'"  given  by  Kokitansky,  and  even  b)^  Bartels  and  by 
Eichhorst,  has  been  replaced  by  a  strictly  limited  and  defined  view  of  the 


*  As  examples  may  be  cited  Bnrow's  case  of  lardaceous  dcgeneriition  of  laryngeal 
turaours,  Ziogler's  case  of  lardaceous  nodules  at  the  base  of  tlie  tongue,  Birch- Hirsclif eld's 
statements  as  to  the  presence  of  lardaceous  material  in  mesenteric  glands  alter  enteric 
fever,  and  the  curious  examples  of  a  hirdaceous  change  in  the  vessels  of  the  conjunctiva 
recorded  by  Siimisch  and  by  Jjcber.  References  to  these  observations  may  bo  found  in  u 
paper  by  Kyber  in  vol.  Ixxxi  of  '  Virchow's  Ai'chiv.' 
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necessaiy  antecedents  of  lardaceous  disease,  and  this  is  chiefly  due  to  Dick- 
mson  and  Fafftre.  ^ 

In  the  first  place  it  is  more  than  doubtful  Avhether  "  scrofula  "  (in  other 
words,  the  presence  of  tubercle  in  the  lymph-glands  or  joints,  has  anv  influ- 
ence, apar  from  its  tendency  to  cause  suppuration.    In  the  econd  place  it 

of       Tnf     '''''f'  'r^'  ^"'^'^^^^^^  ^-^-g^'         -hen  foLa  Ion 

oi  pus  has  occurred  only  to  the  most  insignificant  extent,  if  at  all  We 

may  therefore  reduce  the  known  causes  of  the  lardaceous  change  to  two 
—chronic  sii.p2mrahon  and  syphilis;  sometimes  combined,  but  capable  of 
actmg  separately.  ^ 

In  many  instances  it  is  only  by  the  discoveiy  after  death  of  fibrous 
degeneration  of  the  testes,  or  gummata  or  cicatrices  in  the  liver,  that  the 
sj^hilitic  character  of  the  case  is  made  out.  In  this  respect  there  is  a 
wide  difference  between  the  two  great  causes  of  the  lardaceous  chan-e 
l^or  the  occurrence  of  suppuration  can  seldom  be  overlooked  during  tlie 
patient's  life,  except  perhaps  when  it  follows  intestinal  ulceration  (as  in 
dysentery),  or  when  there  is  no  external  discharge  of  pus  at  aU,  but  merelv 
a  large  deejD-seated  abscess. 

Wilks,  who  published  96  cases  of  lardaceous  disease  in  the  '  Guy's  Hos- 
pital Reports '  for  1856  and  1865,  referred  the  condition  to  long-standin- 
and  deep-seated  cachexia,  particularly  from  tuberculous  or  syphilitic  disease 
of  bones.  Grainger  Stewart  published  27  cases  in  the  '  Brit,  and  For.  Med  - 
Chir.  Eev.'  for  1866,  most  of  which  occurred  after  caries  or  necrosis,  phthisis 
or  syphilis.  Dickinson,  in  the  '  Med.-Chir.  Trans.'  for  1867,  published  sixtr 
cases  from  St.  George's  Hospital,  46  of  which  were  certainlv,  and  fom-  more 
probably,  the  result  of  chronic  suppuration.  He  believed  that  the  draining 
away  of  alkaline  salts  in  the  pus  transformed  fibrin  into  lardacein,  and 
proposed  the  adjective  depurative,  instead  of  amyloid,  waxy,  or  lardaceous.* 

In  1876  Dr  Fagge  brought  before  the  Pathological  Society  a  tabulated 
statement  as  to  what  appeared  to  have  been  the  tetiologv  of  211:  cases  of 
lardaceous  disease  of  the  viscera,  collected  for  him  by  Mr  H.  F.  Lancaster 
from  the  records  of  autopsies  in  Guy's  Hospital  over  a  period  of  twenty-one 
years  (1855 — 77  inclusive). 

In  154  there  had  been  -prolonged  suppuration.  Of  these  67  were  cases 
of  phthisis ;  in  51  there  was  disease  of  some  joint  (generally  the  hip-  or 
knee-joint),  or  caries  of  the  spine,  or  of  some  other  bone ;  in  the  remaining 
36  there  were  a  variety  of  affections,  amongst  them  chronic  abscess,  enT- 
pyema,  dysentery,  and  tuberculous  ulceration  of  bowels,  calculous  and  tuber- 
culous pyelitis,  cystitis  from  stricture,  and  bedsores  of  long  standing  as  the 
result  of  disease  of  the  spine,  and  a  small  residue  of  malignant  ulcers. 

In  5  other  cases  suppuration  had  been  pi-esent,  but  only  in  small  amount. 
Thus  in  one  instance  there  had  been  chronic  discharge  from  one  ear  as  well 
as  from  the  nose ;  in  another,  one  testicle  had  been  inflamed  and  suppurat- 
ing as  the  result  of  a  blow  two  months  and  a  half  before  death,  but  with 
open  discharge  only  for  a  fortnight ;  and  in  a  third  there  Avas  merely  tuber- 
culous peritonitis  with  caseous  disease  of  the  mesenteric  glands. 

In  five  or  six  of  the  154  cases  that  were  clearly  due  to  prolonged  supjm- 
ration,  some  idea  could  be  formed  of  the  length  of  time  required  for  the 
development  of  lardaceous  lesions.  One  patient  had  a  carbuncle  eight 
months ;  another  had  pelvic  suj^puration  for  the  same  jjeriod  ;  a  third  had  a 

*  See,  however,  Iiis  larger  table  of  201  oases  on  p.  268  and  liis  withdrawal  of  the  term 
depurative  on  p.  266  of  the  3rd  volume  of  '  AUbutt's  System.' 
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bedsore  seven  .nonths ;  in  a  fourth  a  sarcomatovu.  ,n-owth  ^-^^^^  ^JJf  ^;;;f; 
ing  for  four  months.    In  a  fifth  case  there  had  been 

th?ee  months  before  death,  bedsores  two  months  and  a  half,  and  also  u 
tuble  Ipyema;  but  syphilis  >vas  probably  also  present  —nu^Y'siSh 
testes  presented  fibroid  changes  and  there  wa.  a  scar  m  the  f  ,  ^^^f/^ 
patient  had  suffered  amputation  of  the  leg  three  months  and  a  half  before 
deatron  account  of  a  compound  fracture  with  abscess;  in  that  instance  it 
fs  particularly  noted  that  both  in  the  liver  and  in  the  spleen  the  lardaceous 

change  was  just  beginning. 

Next  amon-  the  Ui  cases  of  lardaceous  disease  there  were  76  m  which 
there  satisfactory  proof  (either  from  the  history,  or  from  Warances 
after  death,  or  from  both  together)  of  sypUhs  ;  and  m  3  others  there  was 
1  least  a  suspicion  of  its  presence.  In  about  34  of  these  76  cases  there  wa« 
evidence  of  there  having  been  caries  or  suppuration  leaving  ^2  to  be 
ascribed  to  syphilis  alone.  In  no  instance  is  it  stated  that  the  syphihs  had 
been  inherited ;  but  Bartels  speaks  positively  of  having  seen  lardaceous 
affections  in  cases  of  ulceration  of  the  skin  or  bones  from  inherited  syphihs. 

Of  the  244  cases,  there  are  thus  left  only  six  examples  of  lardaceous 
disease  that  were  not  accounted  for  by  the  presence  either  of  syphilis  (79)  or 
of  suppuration  (159);  and  in  some  of  them  the  notes  of  the  autopsy  are 
incomplete,  the  state  of  the  testes,  in  particular,  being  unrecorded;  so  that 
possibly  in  each  of  these  six  cases  the  cause  of  the  lardaceous  change  was 

really  syphilis.  -,  t  •,    i  -4.  -u 

Since  the  first  edition  of  the  present  work  was  published,  the  writer  has 
obtained  a  series  of  statistics  in  continuation  of  those  just  given,  ihey 
were  collected  by  Dr  H.  J.  Campbell,  now  of  Bradford,  from  the  post-mortem 
records  of  Guy's  Hospital,  and  extend  from  1876  to  1889  inclusive.  The 
tot^l  number  of  cases  of  lardaceous  disease  recorded  in  these  fourteen  years 
was  302.  Prolonged  suppioration  had  been  present  in  124 ;  there  were  35 
cases  of  (probably  tuberculous)  disease  of  the  joints,  usually  the  knee,_  hip, 
or  sacro-iliac  synchondrosis ;  31  cases  of  vertebral  disease,  often  associated 
with  psoas  abscess ;  5  cases  of  caries  or  necrosis  of  other  parts  of  the  skele- 
ton ;  5  of  empyema ;  11  of  pelvic  abscess ;  2  of  chi-onic  caseous  disease  of 
the  kidney ;  and  the  35  remaining  cases  were  of  suppuration  from  chi'onic 
abscesses,  bedsores,  ulcers,  &c.  There  were  121  cases  of  pulmonary  phthisis, 
together  with  one  of  acute  general  tuberculosis,  and  another  of  tuberculous 
disease  of  the  uterus  and  of  the  peritoneum.  There  were  43  cases  of 
syphilis,  shown  by  anatomical  changes  after  death,  whether  or  not  by  sym- 
ptoms observed  during  life. 

These  three  chief  causes,  therefore,  account  together  for  289  cases  out 
of  the  total  of  302.    The  remaining  13  cases  were  very  miscellaneous,  as  is 
shown  by  only  two  coming  under  the  same  denomination.    One  Avas  a  case 
of  acute  Bright's  disease,  one  of  chronic  tubal  nephritis  with  cirrhosis  of  the 
liver,  and  one  of  valvular  disease  of  the  heart  with  a  large  Avhite  kidney. 
In  another  case  there  was  found  a  renal  calculus  and  shrivelled  kidney which 
was  probably  once  the  seat  of  suppuration.    Two  were  cases  of  chronic  non- 
tuberculous  disease  of  the  lung  without  any  history  of  prolonged  or  exces- 
sive purulent  expectoration.    In  two  an  adherent  pericardium  was  found, 
one  cut  short  by  diphtheria,  the  other  with  a  history  of  chyluria  seven  years 
before.    One  was  a  case  of  hobnail  liver,  and  one  of  glio-sarcoma  of  the 
brain  and  lung.    There  remain  only  three  cases,  two  of  multiple  lympho- 
mata  (Hodgkin's  disease),   and  one  in  Avhich   lardaceous  degeneration 
appeared  in  cancerous  glands. 
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ceous  disease  occurring  consecutively  in  the  same  hospital  dur W  he  thirty- 
IX  years  from  1854  to  1889  inclusive,  there  were^  216  wl^h  cotdd  be 
as  nbed  to  suppuration,  190  cases  to  phthisis,  and  122  to  syphL  leavin' 

D  fTt  '7  "^^'^""^^^  ^^-^^^-^      previous  d^'el:r^ 

Ui  K  C.  Turner  referred  42  of  his  58  cases  ('  Path.  Trans.,'  xxx)  to  i^ro- 
longed  suppuraUon  (including  20  cases  of  phtjLs),  8  or  9  U>  sImTs  and 
6  to  .nah,nant  disease,  while  the  remaining  2  were  ^accountedtfr     Of  the 

slderTr"'"''  ^^"^  P^'^^^^l^  ^^^^  certainly  con- 

siderable suppuration,  m  another  there  had  been  six  months'  ulceration,  in 
a  thud  there  was  history  of  syphilis  and  ague,  in  the  fourth  a  histor,^  of 
ague ;  and  one  was  a  case  of  Hodgkin's  disease,  with  lardaceous  change  in 
he  enlarged  lymph-glands.  One  of  the  six  cases,  it  must  be  confessed- 
epithelial  cancer  of  the  tongue— is  difficult  to  explain  away 

Age  and  sex.~The  period  of  life  at  which  lardaceous  lesions  due  to 
syphihs  are  most  apt  to  occur  is  from  thirty  to  forty.  As  the  result  of 
protracted  suppuration,  on  the  other  hand,  the  degeneration  is  rather  more 
frequent  from  twenty  to  thirty  than  from  thirty  to  forty.  It  occurs  too 
m  adolescents  and  even  in  children ;  there  has  been  one  case  at  Guy's 
Hospital  m  a  boy  only  four  years  old.  Above  the  age  of  fifty  lardaceous 
disease  is  decidedly  uncommon,  but  we  have  had  one  instance  of  it  in  a 
man  of  sixty-five. 

Among  our  cases,  male  patients  were  more  numerous  than  females  in 
the  proportion  of  two  to  one;  probably  because  suppuration  from  injuries 
Jind  tertiary  syphilis  is  more  common  in  men  than  in  women. 

Anatomy  of  the  lardaceous  /.-r^Z^ey.— Sometimes  the  lardaceous  degene- 
ration of  its  arteries  is  the  only  change  in  the  kidney  discoverable,  whether 
by  the  naked  eye  or  with  the  microscope.  This,  however,  is  rare,  for  in 
a  collection  of  more  than  sixty  cases  of  lardaceous  kidney  taken  from  our 
records  at  Guy's  Hospital,  Fagge  found  only  three  or  four  uncomplicated. 

A  kidney  with  no  other  lesions  than  this  peculiar  degeneration 
IS  of  the  natural  size,  and  looks  smooth  and  healthy,  except  that  a 
keen  eye  may  perhaps  perceive  the  glomeruli  to  be  somewhat  more 
distinct  and  more  translucent  in  appearance  than  is  natural.  On  the  addi- 
tion of  iodine  the  change  is  most  marked  in  the  glomeruli,  often  confined 
to  a  few,  and  even  in  the  same  glomerulus  to  one  or  two  of  its  coils.  Not 
infrequently  the  afferent  arteries  are  involved  as  well,  theii-  middle  coat 
being  the  first  part  to  suffer.  Sometimes  the  reaction  is  obtained,  not 
in  the  cortex,  but  in  the  straight  vessels  of  the  pyramids,  or  in  both 
together ;  and  when  the  change  is  far  advanced,  the  vessels  which  surround 
the  renal  tubes  are  also  affected.* 

Far  more  frequently,  as  above  stated,  lardaceous  kidnej's  are  the  seat  of 

*  Dr  Dickiusou's  8tli  plate  gives  an  excellent  picture  of  the  iippcarance  of  the  kidnev 
to  the  naked  eye,  and  hia  9th  and  10th  of  its  histology ;  the  latter  is  also  well  illustrated 
by  Sir  T.  U.  Stewart's  i5th  and  6th  plates. 
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Other  lesions  also,  by  which  they  are  greatly  increased  in  size.  In  about 
a  quarter  of  the  sixty  cases  the  weight  of  the  two  organs  together  was  from 
twenty  to  twenty-seven  ounces.  The  appearance  of  such  kidneys  is  peculiar, 
and  justifies  the  term  '•  waxy  "  or,  in  German,  ButterniereM.  Their  surface 
is  smooth  and  pale  yellow,  with  conspicuous  stellate  veins ;  their  section  is 
shining  and  polished,  of  a  semi-translucent  pale  yellowish  colour,  sometimes 
showing  the  grey  swollen  glomeruli,  sometimes  mottled  with  creamy  opaque 
spots  and  streaks,  where  fatty  granules  are  present  in  abundance.  The 
enlargement  of  the  kidneys  is  undoubtedly  due  to  accumulation  of  inflam- 
matory products,  not  only  in  the  tubes,  but  also  in  the  interstitial  tissue. 
But  why  this  diffused  nephritis  should  arise  is  difficult  to  say. 

Cohnheim  inclined  to  believe  that  it  is  an  independent  result  of  the 
same  cause  which  produces  the  lardaceous  change.  But  diffuse  nephritis, 
apart  from  the  lardaceous  change,  is  not  a  common  result  of  syphilis  or 
of  suppuration.  Moreover,  in  the  liver  and  spleen  no  secondary  effect  is 
produced. 

The  aetiology  of  the  lardaceous  change,  as  now  ascertained,  clearly  ex- 
cludes the  view  of  Cornil  and  Ranvier  that  it  is  preceded  by  the  nephritis. 

We  have  therefore  no  alternative  but  to  suppose  that  in  some  way 
lardaceous  degeneration  must  cause  the  nephritis;  as  we  see  lardaceous 
degeneration  accompanied  by  enteritis. 

Sometimes  lardaceous  kidneys  are  found  after  death  to  be  smaller  than 
natural.  This  occurred  in  about  ten  of  the  sixty  cases  collected  from  our 
post-mortem  records.  As  a  rule  the  loss  of  size  was  not  very  obvious,  the 
two  organs  weighing  together  not  less  than  seven  and  a  half  or  eight  and  a 
half  ounces;  but  in  one  instance  the  weight  (of  what  happened  to  be  a 
"  horseshoe  "  kidney)  was  only  three  and  a  half  ounces.  There  was  always, 
however,  much  irregularity  and  shrinking  of  the  surface — a  more  or  less 
markedly  "  granular "  condition ;  and  the  loss  of  substance  was  no  doubt 
far  more  considerable  than  was  indicated  by  the  scales,  inasmuch  as  the 
kidneys  still  retained  inflammatory  exudation,  as  well  as  the  lardaceous 
material  itself.  Such  wasted  organs  clearly  represent  the  most  advanced 
stage  of  the  lardaceous  affection,  and  it  is  fair  to  assume  that  its  course  has 
been  moi-e  than  usually  slow  and  protracted.  But  there  is  no  evidence  that 
kidneys  that  ultimately  become  thus  reduced  in  size  have  passed  through 
an  earlier  stage  in  which  they  were  enlarged.  Some  pathologists  account 
for  such  cases  by  supposing  that  the  kidneys  were  already  contracted  and 
granular  before  they  began  to  be  aft'ected  mth  the  lardaceous  change,  as 
the  result  of  syphilis  or  protracted  suppuration.  There  was,  in  1866,  at 
Ouy's  Hospital  an  instance  of  this  accidental  association  of  the  two  morbid 
processes  in  a  Avoman  who  died  at  the  age  of  forty-five  of  cerebral  haemor- 
rhage, and  whose  kidneys,  besides  being  lardaceous,  were  granular  and  full 
of  minute  cysts.  The  hypothesis  of  previous  interstitial  nephritis  could, 
however,  hardly  apj^ly  to  two  of  our  cases,  each  of  Avhich  occurred  in  a 
young  man  of  twenty-four ;  in  one  of  these  the  two  kidneys  weighed  seven 
and  a  half,  in  the  other  six  and  a  half,  ounces. 

Symptoms. — The  characters  of  the  urine  secreted  by  lardaceous  kidneys 
were  first  studied  by  Traube  in  18.58  ;  and  liis  account  has  been  confirmed 
hy  Grainger  Stewart  and  others  who  have  since  taken  up  the  subject.  No 
doubt  cases  occur  in  which  the  state  of  the  urine  alone  may  suggest  that  the 
kidneys  are  lardaceous  ;  but  such  cases  are  rare.  We  have  seen  how  seldom 
the  lardaceous  cliange  is  found  without  other  lesions  in  the  kidne}',  and  it 
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is  therefore  unlilcely  that  the  urine  will  always  present  the  same  characters. 
There  is  much  lorce  m  Cohnheim's  remark,  that  the  existence  of  "  simple 
lardaceous  kidneys  can  scarcely  ever  be  determined,  except  in  patients  who 
have  fatal  disease  of  other  organs  ivhich  causes  them  to  be  wasted  to  be 
anaemic,  and  to  suffer  from  pyrexia,  diarrhoea,  and  other  symptoms  that 
must  in  themselves  disturb  the  health.  Bartels  appears  to  be  ridit  in 
declaring  that  there  is  no  evidence  that  tlie  lardaceous  change  in  itself  inter- 
feres with  the  excretion  of  urea;  if  this  is  diminished,  it  is  probably  due  to 
concomitant  tubal  or  interstitial  nephritis.  Tlie  effect  of  the  lardaceous 
change  m  the  glomeruli  appears  only  to  render  their  walls  more  permeable 
than  before  to  water,  salts,  and  urea. 

With  regard  to  the  quantity  of  urine  secreted  by  lardaceous  kidnevs 
different  wTiters  make  very  different  statements.  According  to  Grainger 
Stewart,  unless  an  extreme  degree  of  nephritis  is  present,  it  is  excessive 
ranging  from  fifty  to  two  hundred  ounces  daily.  He  also  maintains  that  an 
increased  flow  of  urine  is  in  many  instances  of  great  clinical  importance 
as  an  early  symptom  of  the  lardaceous  affection,  preceding  albuminuria. 
George  Johnson  supported  him  m  both  these  statements,  and  so  does 
Dickinson,  who  puts  the  daily  amount  at  from  fifty  to  ninety  ounces. 
Bartels,  however,  gives  much  smaller  average  amounts— from  fifty  to  sixty 
or  seventy-six  ounces ;  and  he  believes  that  there  is  never  such  a  degree  of 
polyuria  as  occurs  in  some  cases  of  granular  disease  of  the  kidnej-'s.  He 
mentions  a  case  in  Avhich  the  average  daily  secretion  amounted  to  less  than 
seventeen  ounces.  Wagner  found  that  in  the  majority  of  cases  of  lardaceous 
nephritis— almost  constantly  in  the  last  few  weeks,  but  sometimes  in  the 
whole^  course  of  the  disease— the  urine  is  more  or  less  scanty,  sometimes 
with  intervals  of  a  few  days  Avhen  it  is  normal  or  increased  in  quantitf. 

Perhaps  these  discrepant  statements  depend  partly  upon  the  care  taken 
by  different  observers  to  recognise  an  underlying  lardaceous  change  in  the 
kidneys  that  would  formerly  have  been  set  down  as  examples  of  tubular  or 
interstitial  nephritis.  Wagner  says  that  in  the  jjost-mortem  room  the  lar- 
daceous form  of  Bright's  disease  is  seen  '•  much  more  frequently  than 
chronic  parenchymatous  nephritis  or  than  cirrhosis  of  the  kidney ; "  and  Dr 
Fagge's  experience  at  Guy's  Hospital  accorded  very  much  with  this.  But 
in  this  country  and  abroad  there  is  no  doubt  that,  in  the  last  twenty  years, 
the  frequency  of  lardaceous  disease  has  greatly  diminished,  owing  to  the 
increased  safety  and  success  of  surgical  operations. 

The  specific  gravity  of  the  urine  varies  with  the  quantity  ;  it  may  be 
as  low  as  1003  or  1005,  or  it  may  occasionally  reach  1025.  For  several 
days  before  death  the  urine  is  often  very  scanty,  and  of  high  density. 

In  almost  every  case  albumen  is  present.  Lecorche  maintained  that, 
so  long  as  the  lardaceous  change  is  uncomplicated  Avith  nephritis,  the  urine 
is  ex-albuminous ;  but  one  at  least  of  our  cases  at  Guy's  Hospital  afforded 
proof  to  the  contrary.  Bartels  goes  too  far  when  he  declares  that  albu- 
minuria is  always  present,  except  perhaps  at  the  very  commencement  of  the 
affection ;  for  many  observers  have  noted  that  even  in  cases  in  which  albu- 
men is  sometimes  to  be  detected,  it  may  at  other  times  be  absent  from  the 
urine ;  and  Cohnheiin  found  lardaceous  disease  after  death  in  several  cases 
in  which  albuminuria  was  said  to  have  been  altojrether  wantincf. 

The  quantity  of  albumen  varies.    There  may  at  first  be  only  a  little  ; 
but  the  rule  is  that  the  quantity  is  large,  as  lat-ge  as  in  tubal  nephritis. 

Blood  is  very  rarely  present,  even  in  small  amount.    The  statement 
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once  made  by  Senator  that  the  presence  of  paraglobulin  in  large  quantities 
is  characteristic  of  this  rather  than  of  other  forms  of  Bright  s  disease  has 
not  been  confirmed  since  the  introduction  of  Hammarstens  method  ot 
separatino-  paraglobulin  from  serum-albumen. 

In  some  exceptional  cases  there  may  be  found  in  the  ui'ine  ghstening 
epithelial  cells,  Avhich  turn  reddish  brown  with  iodine ;  and  it  has  been  sup- 
posed that  their  presence  is  conclusive  as  to  the  nature  of  the  renal  affec- 
tion ;  but  the  writer  has  frequently  observed  this  reaction  with  iodine,  not 
only' without  any  symptoms  of  lardaceous  disease  of  the  kidney,  but  in 
spheroidal  and  transitional  epithelium  of  cystic  origin. 

The  urine  is,  in  the  least  compHcated  case,  pale  and  transparent,  and 
thiws  down  no  deposit,  or  at  most  a  few  hyaline  casts  and  epithelial  cells. 
When,  however,  there  is  much  nephritis,  the  urine  may  be  high-coloured, 
and  may  give  an  abundant  precipitate  containing  lithates,  as  well  as  nume- 
rous hyaline  and  granular  casts,  to  which  epithelial  and  fatty  cylinders  may 
be  added  (see  Dickinson's  plate  vii,  fig.  2). 

The  other  symptoms  which  accompany  lardaceous  disease  of  the  kidneys 
are  variable  and  uncertain.  Pallor  is  the  most  constant,  and  is  often 
extreme ;  but  cachexia  and  wasting  may  sometimes  be  absent.  One  of  our 
cases  at  Guy's  Hospital  was  that  of  a  man,  aged  thirty-six,  who  died  soon 
after  being  admitted  with  a  fractured  spine,  from  a  fall  while  he  was  cai-ry- 
ing  a  sack  of  barley  on  his  shoulders  ;  lardaceous  changes  were  found  m  the 
liver,  the  spleen,  and  the  adrenals,  as  well  as  in  the  kidneys,  which  weighed 
sixteen  ounces. 

An  important  and  often  fatal  complication  of  this  form  of  Bright's  disease 
is  uncontrollable  diarrhoea,  due  to  lardaceous  degeneration  of  the  mesen- 
teric arterioles.  The  ulcerative  colitis  common  in  cases  of  renal  cirrhosis  is 
seldom  seen. 

Dropsy  is  sometimes  wanting  as  a  symptom  of  lardaceous  disease  of  the 
kidney,  especially  when  there  is  diarrhoea  from  a  coincident  affection  of  the 
intestinal  mucous  membrane.  But,  as  a  rule,  anasai-ca  is  present,  and  fre- 
quently in  an  extreme  degree,  affecting  the  face,  the  arms,  and  the  whole 
body,  exactly  as  in  cases  of  the  "  large  white  kidney,"  for  which  those  really 
lardaceous  have  often  been  mistaken,  both  at  the  bedside  and  after  death. 

The  left  ventricle  is  seldom  found  hypertrophied.  Of  more  than 
sixty  cases  observed  at  Guy's  Hospital,  there  were  only  four  in  which  the 
heart  weighed  from  eleven  to  thirteen  ounces;  and  in  tAvo  of  these  the 
'  kidneys  also  were  enlarged,  weighing  fourteen  and  eighteen  ounces  respec- 
tively. The  absence  of  cardiac  hypertrophy  was  ascribed  by  Dr  Fagge  to 
the  cachectic  and  anaemic  condition  of  the  majority  of  those  suft*ering 
from  lardaceous  degeneration;  but  the  pulse  in  these  cases  shoAvs  none  of 
the  characters  of  high  arterial  tension  which  cause  the  cardiac  change. 
Primary  cirrhosis  of  the  kidneys  is  not  infrequently  complicated  by  larda- 
ceous degeneration,  and  in  such  cases  cardiac  hypertrophy  and'  dilatation, 
with  oedema  of  the  legs,  may  follow. 

Retinitis  and  urseniia  are  seldom  observed  in  cases  of  lardaceous  affec- 
tion of  the  kidney ;  but  in  three  cases  in  Guy's  Hospital  death  was  preceded 
by  eclampsia. 

One  patient,  who  had  been  in  hospital  nine  months  previously  with 
dropsy,  was  readmitted  four  days  before  death  in  a,  state  of  collapse,  with 
cold  and  blue  exti*emities,  the  result  of  severe  diarrhoea  and  vomiting.  In 
several  instances  acute  pericarditis  was  the  immediate  cause  of  death. 
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Diagnosis. — Neither  the  characters  of  the  urine,  nor  any  other  sym- 
ptoms, can  be  relied  on  to  distinguish  lardaceous  affection  of  the  kidneys 
from  the  other  forms  of  Brights  disease.  What  in  practice  decides  our 
diagnosis  is  either  that  we  find  enlargement  of  the  liver,  or  intractable 
diaiThoea  Avithout  products  of  ulceration — or  else  that  the  case  is  one  of 
prolonged  suppuration  or  of  tertiaiy  sj^jhilis. 

The  liver  is  always  enlarged  when  the  seat  of  this  disease ;  but  infiltra- 
tion of  the  spleen  or  of  its  Malpighian  follicles  (the  "  sago-spleen  ")  often 
does  not  increase  its  bulk.  Knowledge  of  the  causes  of  the  affection  is 
therefore  all-important. 

Prevention  and  treatment. — In  order  to  prevent  lardaceous  affections,  it 
is  clearly  most  important  that  all  sources  of  suppuration  should  be  removed 
as  speedily  as  possible  ;  and  in  cases  of  syiDhilis  it  is  desirable  to  continue 
treatment  long  after  the  symptoms  have  been  removed. 

Experiments  on  animals  have  shown  that  after  suppuration  has  been 
established  and  kept  up  (by  the  Staphylococcus  lyyogenes  aureus),  lardaceous 
disease  follows  as  in  man;  but,  what  is  more  important,  they  have  also 
shown  that  by  stopping  the  suppurative  pi-ocess,  the  lardaceous  change  has 
disappeared.  (See  Lubarsch  in  '  Virchow's  Archiv,'  1897,  ii,  471,  quoted 
by  Dr  M.  Murray  in  the  '  Encyol.  Med.') 

It  might  be  thought  that  the  clinical  diagnosis  of  lardaceous  degenera- 
tion from  other  forms  of  Bright's  disease  is  not  of  practical  importance, 
since  it  is  to  the  presence  of  diffuse  nephritis  that  most  of  the  symptoms 
are  really  due.  But  as  regards  both  prognosis  and  treatment  it  is  impor- 
tant not  to  overlook  the  presence  of  lardaceous  complication;  for  when 
general  dropsy  sets  in,  the  downward  p^-ogress  of  cases  Avith  lardaceous 
kidneys  is  more  rapid  than  in  other  forms  of  Bright's  disease.  Again,  it 
not  infrequently  happens  that  albumen  is  detected  in  the  urine  of  syphili- 
tic patients  several  years  before  other  symptoms  of  renal  disease  appear ; 
and  there  is  evidence  that  such  cases,  even  when  dropsj^  occurs,  may  end  in 
recovery,  and  the  urine  gradually  resume  its  normal  characters. 

In  all  cases  of  Bright's  disease,  where  there  is  reason  to  suspect  pi-evious 
lues,  we  should  at  once  put  the  patient  on  a  course  of  iodide  of  potassium. 

Two  instances  of  this  are  recorded  by  Dr  Dickinson  iu  vol.  xxx  of  the  Pathological 
Society's  '  Transactions.'  One  was  that  of  a  patient  who  contracted  syphilis  in  1861,  and 
who  in  1874  began  to  suffer  severely  from  periosteal  nodes ;  soon  afterwards  his  legs 
became  cedematons,  and  his  urine  was  loaded  with  albumen.  Under  specific  treatment, 
assisted  by  a  residence  on  the  Riviera  durinsr  four  winters,  the  disease  slowly  subsided,  and 
by  June,  1879,  the  urine  was  normal  and  the  patient  apparently  in  perfect  health. 

The  other  case  was  that  of  a  young  man  with  secondary  syphilis,  caries,  albuminuria,  and 
dropsy.  After  two  years'  treatment,  chiefly  with  iodides  of  potassium  and  of  iron,  the  urine 
became  normal,  and  all  his  symptoms  disappeared. 

What  changes  take  place  in  the  kidneys  when  recoveiy  occurs  we  do  not 
know.  It  seems  not  impossible  that  the  glomeruli  and  other  vessels  that 
were  lardaceous  may  return  to  a  normal  condition,  if  the  albuminm'ia  has 
only  lasted  a  short  time.  But  in  protracted  cases  it  is  far  more  likely  that 
the  affected  parts  of  the  kidney  shrinli  and  undergo  atrophy,  and  that  parts 
which  had  escaped  the  disease  supply  their  place,  with  possibly  some  com- 
pensatoiy  hypertrophy. 

III.  Cirrhosis  op  the  Kidney.* — The  morbid  process  which  produces  the 
*  Synoiiijins. — Chronic  interstitial  nephritis — Red  granular  atrophy — Granular  degene- 
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small  red  kidnev  "  is  tl>e  most  frequent,  tlie  most  insidious,  and  in  some 
respects  the  most;  important  of  all.  The  ge;ieral  characters  of  this  iorm  ot 
morbus  Brightii  have  been  already  defined  (p.  605). 

Those  cases  of  renal  atrophy  which  are  secondary  to  tubal  nephritis 
should  be  distinguished  from  those  which  are  the  results  of  a  primary  inter- 
stitial nephritis.  One  proof  of  the  reaHty  of  this  distinction  is  afforded  by 
the  difference  in  the  appearance  of  granular  kidneys  at  different  periods  of 
life  In  autopsies  on  children,  and  even  in  adults  under  the  age  of  twenty, 
twenty-five,  or  perhaps  thirty  years,  wc  do  not  meet  with  the  red  or  brown 
contracted  and  granular  kidneys  which  are  so  frequent  m  middle-aged  and 
in  old  people.  The  kidneys  in  young  subjects  are  full  of  opaque  whitish- 
yellow  spots  or  patches,  it  is  true,  doubtless,  that  these  become  fewer  and 
less  conspicuous  as  the  process  goes  on so  that  it  is  quite  possible  that  m 
some  exceptional  instances  they  may  disappear,  and  leave  the  organ  m  a 
condition  like  that  which  is  usuaUy  met  with  at  a  later  age.  But  even  if 
the  means  of  distimjuishing  them  should  thus  sometimes  fail,  it  would  not 
diminish  the  obvious  differences  between  the  two  conditions  m  the  majority 
of  cases. 

On  the  other  hand,  in  older  patients  the  criterion  afforded  by  the  appear- 
ance of  the  kidneys  not  infrequently  ceases  to  be  applicable.  The  reason 
is  that  when  a  part  of  the  renal  substance  has  been  destroyed  by  cirrhosis 
the  remainder  is  apt  to  become  affected  with  the  parenchymatous  change. 
Thus  the  records  of  post-mortem  examinations  at  Guy's  Hospital  fm-nish  no 
fewer  than  thirteen  cases  in  which  the  kidneys  of  patients  who  had  been  the 
subject  of  gout,  and  whose  joints  contaiaied  urate  of  soda,  were  wasted  and 
o-ranular,  but  at  the  same  time  whitish  yelloAv  in  colour. 

In  1873,  a  woman  aged  fortv-fonr,  a  gin-drinkev,  died  Hfter  an  illness  of  seven 
weeks' duration,  which  she  said  began  one  day  with  pains  in  the  loins  wl.ile  she  was  working 
in  a  cold  washhouse.  On  tlie  following  day  the  face  was  swollen  ;  vomiting  then  set  in,  and 
afterwards  the  legs  and  the  abdomen  became  swollen .  The  urine  wiis  albnnunons,  of  sp.  gr. 
1002.  After  death  the  kidneys  were  found  mottled  with  yellow;  but  they  weighed  only 
eight  ounces,  they  were  granular  on  the  surface,  and  their  cortex  was  ranch  narrowed. 
The  arteries  were  rigid.  The  heart  weighed  twelve  ounces,  the  left  ventricle  being  hyper- 
trophied. 

No  doubt  the  pathologist,  if  he  has  no  clinical  history  to  guide  him,  is 
unable  to  distinguish  such  "  mixed "  cases  as  this  from  cases  of  primary 
parenchymatous  nephritis  in  its  most  advanced  or  contracted  stage  j  though 
even  without  any  history  he  may  be  guided  to  the  right  conclusion  if  he 
discovers  the  gouty  origin  of  the  disease  from  the  presence  of  iirate  of  soda 
in  the  joints.  But  in  this  country  the  "  mixed  "  cases  after  all  form  only  a 
minority  compared  with  those  in  which  the  kidneys  are  purely  cii-rhotic. 

jEtiolofjy. — ^What  proportion  of  cases  of  renal  cirrhosis  is  associated 
with  gouty  deposits  it  is  impossible  to  say,  for  the  joints  are  still  too  often 
forgotten  in  an  autopsy ;  and  urate  of  soda  may  be  found  in  the  toe-joints 
with  no  histoiy  of  a  gouty  attack.  At  the  meeting  of  the  International  Con- 
gress, in  1881,  Dr  Ord  stated  the  results  of  autopsies  made  at  St  Thomas's 
Hospital,  on  twenty-four  cases  of  gi-anular  disease  of  the  kidneys  ;  in  sixteen 
gouty  deposits  were  present  in  the  joints,  in  eight  they  were  absent. 

ration,  producing  the  small  red  kidney  of  Bright— Chronic  gouty  neiihritis — The  gouty 
kidney  of  Todd — Desquamative  nephritis  of  Johnson — Contracted  kidney— Raspberry 
kidney— Cirrhosis  of  the  kidney. — Fr.  Maladie  de  Bright,  forme  chronique  aux  reins 
ratatines. —  Germ.  Schrumpfniere  (the  contracted  kidney). 
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It  is  not  unlikely  that  the  rarity  of  gout  in  Germany  brings  with  it  a 
corresponding  rarity  of  renal  cirrhosis,  and  this  may  be  the  chief  reason 
why  some  German  writers  fail  to  recognise  the  latter  affection  as  distinct 
from  other  forms  of  Bright's  disease.  They  speak  of  a  "senile  atrophy" 
which  they  regard  as  devoid  of  clinical  importance;  but  few  pathologists 
in  this  country  would  ^dinit  that  the  kidneys  are  naturally  liable  to  anv 
purely  senile  change,  except  slight  shrinking  corresponding  vnth  the  loss 
oi  weight  ni  all  the  tissues,  that  comes  with  advancing  years.  At  the  same 
tune  It  IS  true  that  granular  degeneration  of  the  kidneys  is  associated  with 
vascular  and  other  changes  which  belong  to  the  later  periods  of  life,  and 
that  m  the  exceptional  cases  when  it  occurs  under  thirty  years  of  age  there 
are  often  other  indications  of  premature  old  age. 

Next  to  gout,  a  well  ascertained  cause  of  cirrhosis  of  the  kidneys  is 
chronic  poisoning  by  lead.  The  disease  is  common  in  painters,  in  printers, 
and  in  type-founders.  But  lead-poisoning  also  produces  gout,  and  therefore 
it  is  difficult  to  prove  the  extent-  of  its  direct  effect  in  leading  to  renal 
cirrhosis. 

Indulgence  in  alcohol,  apart  from  its  tendency  to  set  up  gout,  is  pro- 
bably a  common  cause  of  renal  cirrhosis.  Although  Dr  Dickinson  gives 
reasons  for  doubting  this  conclusion,  the  general  impression  is  stronglr 
in  its  favour.*  The  reports  of  autopsies  at  Guy's  Hospital  do  not  bear  out 
the  statement  sometimes  made  that  the  renal  affection  is  very  frequently 
found  in  association  with  cin-hosis  of  the  liver.  Dr  Pitt  found  granular 
kidneys  in  only  one  fourth  of  the  cases  of  cirrhosis  of  the  liver  which 
he  examined  there, f  and  Dr  Hadden  in  only  one  sLxth  of  those  at  St 
Thomas's  Hospital.  Moreover,  if  drink  produces  gout,  so  does  lead,  and 
therefore  gouty  nephritis  may  be  mistaken  for  directly  alcoholic  nephritis. 
Perhaps  one  of  the  best  arguments  in  favour  of  intemperance  leading  to  the 
more  chronic  form  of  Bright's  disease  is  that  it  has  been  so  generally 
assumed  without  argmnent  by  men  of  wide  clinical  experience,  including 
Bright  himself.  There  is  no  belief,  as  there  is  no  evidence,  that  syphilis 
is  a  cause  of  interstitial  nephritis. 

Renal  cirrhosis  often  accompanies  atheroma  of  the  larger  arteries,  and 
endarteritis  obliterans  of  the  smaller  (arterio-sclerosis),  as  Avell  as  hyper- 
trophy of  the  left  ventricle  and  apoplexy  (cf.  stipra,  p.  625). 

Chronic  interstitial  nephritis,  secondary  to  obstruction  of  the  urine, 
will  be  treated  separately  as  consecutive  cirrhosis  (p.  662). 

Age  and  sex. — The  cirrhotic  form  of  Bright's  disease  is  almost  unkno-mi 
in  youth  and  early  adult  life.  Out  of  121  cases  at  Guy's  Hospital,  death 
occurred  in  eighteen  between  31  and  40  years,  in  thirty-nine  between  41  and 
50,  in  thii'ty-six  between  51  and  60,  in  twenty-four  between  61  and  70,  in  four 
between  71  and  80.  Below  the  age  of  30,  typical  instances  are  very  rarely 
met  with,  but  several  of  the  patients  between  35  and  40  had  suft'ered  from 
gout,  and  renal  cirrhosis  appeared  in-  its  characteristic  form.  These  figures 
correspond  pretty  closely  with  those  given  by  Dr  Dickinson.  They  differ, 
of  course,  from  those  of  Wagner,  who  mixes  together  all  forms  of  "  con- 
tracted kidney."  Eichhorst,  however,  gives  40  to  60  as  the  usual  age  in 
Germany.    Exceptional  cases  of  renal  ciiThosis  may  be  met  with  in  chil- 


*  See  Sir  Wm.  Roberts's  criticism  on  Dr  Dickinson's  statistics  ('Brit.  Med.  Journ.,' 
Xovember  4tli,  1871). 

t  '  Guy's  Hosp.  Rep.,'  3rd  series,  vol.  xx,  p.  196. 
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dren  under  puberty.  The  writer  once  had  a  fatal  case  in  a  child  of  only 
21  years  old. 

A  little  girl  in  lier  third  year  was  admitted  to  Miriam  Ward,  December  14tl),  1893, 
with  signs  of  slight  bronchitis,  aud  a  frequent  pulse  which  was  not  hard.  Very  little 
urine  was  passed,  high-coloured  aud  full  of  albumen,  but  without  blood  or  casts.  Thei'e 
was  no  retinitis,  nor  retinal  hajmorrhage,  nor  optic  neuritis.  She  died  a  few  hours  after 
admission.  She  had  always  been  weakly,  but  beyond  a  cough  for  a  fortnight  before  her 
deatli,  no  serious  symptoms  had  appeared  before  admission. 

After  death  the  bronchial  tubes  contained  pus  and  mucus ;  there  was  no  pleurisy 
or  pneumonia.  The  left  ventricle  was  hypertrophied,  the  peri-  and  eudo-cardium  healthy, 
as  were  the  brain,  liver,  and  other  organs,  except  the  kidneys.  These  were  both  shrunken, 
with  adherent  tunic,  granular  surface,  and  wasted  cortex,  "  typical  small  red  raspberi'y 
kidneys." 

The  proportion  of  males  to  females  in  the  Guy's  Hospital  cases  was 
almost  exactly  as  two  to  one ;  and  in.  Dr  Dickinson's  cases  it  was  165  to  85. 

Anatomy.* — In  its  earlier  stages,  renal  cirrhosis  is  by  no  means  a  con- 
spicuous morbid  change.  The  kidneys  may  be  of  natural  size  and  colour ; 
and  beyond  the  fact  that  the  normal  arrangement  of  the  pyramids  of  Ferrein 
is  no  longer  visible  upon  the  cut  surface  of  the  cortex,  and  that  the  capsule 
is  thick  and  too  adherent,  there  may  be  nothing  to  suggest  disease,  so  that 
one  is  sometimes  surprised  to  find  with  the  microscope  to  what  an  extent 
the  cortex  has  been  destroyed. 

In  advanced  stages  the  case  is  very  different.  The  capsule  is  greatly 
thickened,  and  cannot  be  stripped  off  without  the  cortex  tearing  and  coming 
away  with  it.  The  sui-face  of  the  kidney  is  covered  with  little  projections 
or  gi'anulations,  which,  in  imcomplicated  cases,  are  of  a  red  or  reddish-grey 
coloui*.  Hence  the  phrase  "  raspberry  kidney "  appEed  to  this  condition. 
They  no  doubt  consist  (like  the  granules  of  a  cirrhotic  livei-)  of  portions  of 
the  cortex  which  are  less  altered  and  wasted  than  the  rest.  Kelsch  and 
Charcot  maintained  that  they  coiTespond  in  position  with,  the  summits  of 
the  "  medullary  rays  "  or  columns  of  straight  tubes  that  traverse  the  cortex, 
the  depressions  between  them  answering  to  the  intervening  tracts  of  convo- 
luted tubes ;  but  Weigert  and  Wagner  dispute  this  statement.  The  reduc- 
tion in  the  thickness  of  the  superficial  parts  of  the  cortex  is  often  so 
extreme,  that  the  bases  of  the  medullary  pyramids  are  separated  from  the 
surface  of  the  kidney  by  a  layer  of  tissue  not  the  tenth  of  an  inch  thick. 
The  inter-pyramidal  portions  of  the  cortex  are  not  generally  wasted  to  the 
same  degi-ee ;  perhaps  they  undei-go  a  compensatory  hypertrophy. 

The  weight  of  the  two  kidneys  is  often  reduced  from  eight  or  nine  ounces 
to  five,  four,  three,  and  sometimes  even  to  two  and  a  half  ounces.  The 
smallest  kidneys  we  have  seen  at  Guy's  Hospital  weighed  together  thirty 
grains  short  of  an  ounce  and  a  half.  Yet  neither  the  diminution  in  size, 
nor  the  loss  of  weight,  gives  an  adequate  idea  of  the  destruction  of  the  renal 
cortex for  the  pelvis  is  proportionately  wider  than  in  the  healthy  oi*gan, 
and  is  filled  -with  fat,  over  which  the  remaining  renal  tissue  is,  in  extreme 
cases,  spread  out  as  a  thin  shell. 

Histologically,  the  tubular  structure  of  the  renal  cortex  is  replaced  by 
connective  tissue  in  various  stages  of  development.  At  first  there  is  merely 
a  "  small-cell  infiltration,"  in  scattered  foci,  especially  round  the  capsules 
of  the  glomeruli,  but  with  prolongations  between  the  tubes  adjacent. 
Gradually  the  beautiful  pattern  of  the  renal  cortex  is  disturbed.  The 

*  The  following  account  is  based  upon  notes  of  considerably  more  than  100  examples  of 
primary  and  uncomplicated  renal  cirrhosis,  inspected  by  l)r  Fagge,  and  entered  by  him  in 
the  volumes  of  post-mortem  records  at  Guy's  Hospital. 
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tubules  are  squeezed  here  and  dilated  there ;  they  lose  their  epithelium  and 
become  obliteuated,  or.  converted  into  minute  cysts.  The  glomeruli  are  at 
first  less  affected  than  the  rest  of  the  vessels,  and  the  Malpighian  capsules 
less  than  the  tubules,  so  that  they  may  sometimes  seem  little  altered,  though 
crowded  together  by  the  atrophy  of  the  tissue  between.  The  intertubular 
blood-vessels  and  lymphatics,  with  remains  of  shrunken  tubes,  form  the 
elements  of  the  hard  and  almost  bloodless  new  tissue.  Ultimately  the 
exuded  leucocytes  undergo  conversion  into  new  tissue,  in  which  there  are 
generally  veiy  few  blood-vessels,  though  these  are  sometimes  remarkably 
wide.  Relics  of  tubes  are  usually  to  be  seen  embedded  in  this  tissue,  and 
are  filled  with  altered  epithelium  or  Avith  hyaline  casts.  There  are  also 
areas  m  which  the  tubes  are  comparatively  unaltered,  except  that  they  are 
too  Avide  and  patent,  Avith  flattened  epithelium,  and  here  the  glomeruli  are 
often  dilated. 

Sometimes  hardly  a  trace  of  renal  structure  can  be  detected  over  exten- 
sive tracts.  The  glomeruli  and  Malpighian  capsules  are  destroyed  ;  or  the 
capsules  become  enlarged  and  thickened  by  the  formation  of  concentric 
layers,  Avhile  the  tufts  degenerate  into  a  structureless  material,  containing 
only  a  feAv  scattered  nuclei.  By  the  shrinking  of  the  intervening  tissues 
these  "glassy  globes  "  or  cysts  are  often  draAvn  close  together,  so  that  a 
large  number  of  them  are  seen  in  the  same  microscopic  field.  Ultimately 
nothing  may  be  left  but  round  translucent  masses,  of  which  the  diameter  is 
not  more  than  one  half  or  one  third  of  that  of  the  normal  glomerulus.* 

It  is  held  by  some  German  pathologists  that  degeneration  of  the  glome- 
ruli is  the  primary  change  in  the  tissue  of  the  kidney  in  this  disease,  and 
that  it  again  is  dependent  upon  an  arteritis  obliterans  affecting  the  smaller 
branches  of  the  renal  artery  in  the  cortex,  and  the  afferent  vessels  of  the 
tufts.  Thoma  has  shoAvn  ('  VirchoAv's  Archiv,'  1877)  that,  when  a  glome- 
rulus becomes  obsolete,  its  afferent  artery  may  remain  pervious,  and  may 
open  straight  into  the  efferent  vessel  or  into  the  BoAvinan's  plexus.  The 
thickening  of  the  larger  ar-terial  branches  is  imdoubtedl}'  one  of  the  most 
obvious  morbid  aiDpearances  in  a  red  granular  kidney  ;  they  stand  out  upon 
the  cut  surface  of  the  organ  AA'ith  patent  mouths,  like  so  manj^  little  quills. 
But  it  is  ver^''  doubtful  Avhether  the  arterial  lesion  is  the  starting-point  of 
the  Avhole  process.  The  theory  just  stated  approaches  veiy  near  to  Gull's 
and  Svitton's  of  jDrimar}''  arterio-caiDillary  fibrosis,  of  which  the  granular 
kidneys  are  only  one  symptom.  It  seems,  hoAvever,  more  probable  that  the 
tAvo  processes  of  renal  cirrhosis  and  arterial  disease  are  concomitant  effects 
of  some  primary  condition. 

Johnson  held  that  the  disease  begins  in  the  convoluted  tubules,  AA-hich 
shed  their  epithelium  (instead  of  retaining  it,  as  in  the  large  white  kidney), 
and  accordingly  proposed  the  name  of  "  desquamative  neiDhritis  "  for  granu- 
lar degeneration  or  cirrhosis  of  the  kidneys  ('  Med.-Cliir.  Trans.,'  vol.  xxx) ; 
but  this  vieAV  has  been  noAv  generally  abandoned. 

A  study  of  the  early  stages  of  the  disease  shows  that  it  begins  as  sub- 
acute intertubular  inflammation.  In  response  to  repeated  but  slight  irri- 
tation (from  lead  or  alcohol  or  uric  acid  or  other  unknoAA-n  cause),  leuco- 
cytes are  exuded  between  the  tubules,  and  gradually  form  a  granulation- 
tissue.    This  contracts,  squeezing  the  tubules,  destroying  their  epithelium, 

*  For  instructive  figures  illustrnting  renal  cirrhosis  see  Dr  Dickinson's  Stli  plate,  Dr 
Coats's  fig.  274,  and  figs.  65  and  66  in  Dr  Woodliead's  'Practical  Pathology.'  Also  Dr 
Saundby's  and  Dr  Greenfield's  plates  in  the  '  Path.  Traus.'  for  1880,  with  their  comments. 
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and  thus  reproducing  Virchow's  type  of  chronic  interstitial  inflammation 
with  cicatrisation,  flbrosis,  and  contraction,  as  we  have  seen  it  exemplified 
in  sclerosis  of  the  coi'd,  fibroid  pneumonia,  and  cirrhosis  of  the  liver. 

In  many  cases  a  contracted  kidney  is  pervaded  by  innumerable  minute 
cysts  ;  cases  of  this  kind  have  been  separately  described  as  "  micro-cystic  " 
kidneys.  The  great  majority  of  the  cysts  are  invisible  to  the  naked  eye, 
but  some  may  be  of  all  sizes  up  to  that  of  a  pea  or  even  larger.  They  may 
make  up  by  far  the  larger  part  of  a  microscopical  section.  Their  contents 
are  often  a  yellowish-brown  jelly-like  substance,  which  can  be  turned  out  of 
the  larger  cysts  as  a  solid  mass.  With  regard  to  their  nature  there  was  at 
one  time  some  controversy.  It  was  thought  that  they  might  be  overgrown 
epithelial  cells,  or  dilated  Malpighian  capsules.  But  the  former  mode  of 
origin  seems  impossible  (though  it  was  once  advocated  by  Sir  John  Simon), 
and  the  latter  only  accounts  for  a  fraction  of  the  numberless  cysts  that  are 
often  present.  Probably  they  consist  of  portions  of  tubes  that  have  become 
cut  oflf,  and  have  assumed  a  spherical  shape  as  "  retention-cysts."  Not  only 
are  they  sometimes  arranged  in  row^s,  like  beads  in  a  necklace,  but  inter- 
mediate forms  are  often  met  with — cylindrical  cavities  with  constrictions 
here  and  there  in  their  course. 

Another  appearance  that  is  observed  in  cirrhotic  Iddneys  is  due  to  the 
deposition  of  Uthic  acid  or  of  its  salts  in  the  renal  tissues.  It  consists  in 
the  presence  of  minute  whitish-yellow  grains  scattered  through  the  cortex, 
or  arranged  in  lines  in  the  pyramids.  Some  of  these  deposits  are  amor- 
phous, some  are  made  up  of  bundles  of  acicular  crystals.  They  appear  to 
lie  partly  between  the  tubes,  partly  in  their  interior.  It  has  been  supposed 
that  such  deposits  are  the  results  of  gout,  and  that,  acting  as  foreign  bodies, 
they  produce  albuminuria  and  set  up  the  renal  disease  in  association  with 
which  they  are  found  after  death.  But  they  are  found  in  cases  in  which 
there  is  no  other  evidence  of  gout,  and  they  are  frequently  met  with  in 
Germany,  where  gout  is  rare. 

Symptoms :  the  urine. — ^In  the  slighter  degrees,  or  in  the  earlier  stages, 
of  cirrhosis  of  the  kidneys,  the  excretion  of  urine  may  be  normal.  Sir 
Grainger  Stewart,  for  instance,  relates  a  case  of  a  man  of  sixty-five,  who 
died  of  phthisis,  and  who  passed  forty  ounces  daily,  the  si>ecific  gravity 
being  1020  ;  yet  the  kidneys  were  found  to  be  granular  after  his  death. 
But  when  the  disease  is  advanced  the  quantity  of  urine  is  increased,  and 
its  specific  gravity  is  low. 

The  quantity  amounts  to  a  total  of  70  to  200  ounces  or  more  daily ;  in 
a  case  recorded  by  Bartels  it  was  measured  on  a  single  occasion  from  8  p.m. 
to  8  a.m.,  and  was  found  during  that  period  to  reach  210  ounces.  It  is 
commonly  secreted  more  abundantly  at  night  than  in  the  day.  Bartels 
had  the  urine  of  one  of  his  patients  measured  for  twenty-six  days,  that 
passed  from  10  p.m.  to  7  a.m.  being  separated  from  that  passed  from  7  a.m. 
to  10  p.m. ;  during  the  nine  hours  of  night  the  average  quantity  was  found 
to  be  seventy-seven  ounces ;  during  the  fifteen  hours  of  day  onlj'-  forty-eight 
ounces. 

The  specific  gravity  varies  from  1004  to  1010.  The  urine  is  faintly 
acid,  pale  and  clear,  depositing  no  sediment,  or  only  a  very  slight  cloud. 

It  usually  contains  only  a  small  quantity  of  album,en,  less  than  -5  per 
cent. ;  the  whole  amount  of  albumen  in  the  twenty-four  hours  is  said  by 
Wagner  to  be  not  more  than  from  twenty  to  ninety  grains.  Indeed,  unless 
care  is  taken  in  applying  the  tests,  the  presence  of  albumen  may  be  alto- 
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gether  overlooked ;  after  pouring  the  urine  upon  nitric  acid  one  must  allow 
two  or  three  minutes  for  the  opalescent  zone  to  appear,  and,  after  adding  a 
■drop  of  acetic  acid,  heat  must  be  gradually  applied  until  the  boiling  point  is 
reached. 

It  may  happen  that  albmnen  is  entirely  absent  for  days  together;  or 
the  night  may  be  constantly  free  from  it.  That  the  urine  is  ever  ex-albu- 
minous throughout  the  whole  course  of  the  disease  is  extremely  improbable. 
When  albumen  is  more  or  less  constantly  present,  it  is  often  more  abundant 
in  the  day  than  in  the  night ;  and  in  the  urine  passed  after  meals  than  in 
the  urina  sanguinis  of  the  early  morning,  which  the  patient  is  often  told 
to  bring. 

Casts  are  often  entirely  absent ;  when  any  are  found  they  are  commonly 
hyaline  and  narrow,  but  sometimes  opaque  and  granular. 

From  time  to  time  the  urine  may  become  scanty  and  the  albumen  in  it 
abundant  or  even  tinged  with  blood.  This  might  be  due  to  the  supervention 
■of  intercurrent  nephritis,  as  bronchitis  may  occur  in  the  course  of  chronic 
phthisis. 

Another  source  of  the  hsematuria  which  not  infrequently  appears  during 
the  course  of  the  most  chronic  cases  of  renal  ciiThosis,  is  probably  the 
degenerated  renal  arterioles,  in  fact  haemorrhage  of  the  same  kind  as  the 
•epistaxis  and  apoplexy  of  Bright's  disease  (p.  630). 

The  amount  of  urea  secreted  daily  seems,  according  to  recent  observa- 
tions, to  be  not  so  deficient  as  used  to  be  supposed.  It  is  true  that  the 
proportion  in  a  given  quantity  of  urine  is  generally  not  more  than  1  or  2 
per  cent.,  but  so  abundant  is  the  urine  that  Bartels  found  in  foui-  of  his 
•cases  that  the  daily  average  output  of  urea  ranged  from  296  to  522  grains. 

Even  when  the  quantity  of  urine  passed  is  not  noticed  to  be  excessive, 
the  patient  may  be  obliged  to  get  up  out  of  bed  three  or  four  times  every 
night  to  micturate.  It  is  often  the  first  synaptom  complained  of,  but  one 
has  sometimes  to  ask  whether  it  is  so.  If  nocturnal  irritability  of  the 
bladder  has  existed  for  a  considerable  time,  it  may  be  fairly  inferred  that 
the  renal  affection  is  of  at  least  as  long  standing. 

Patients  who  have  suffered  from  gout  and  are  accustomed  to  pass  high- 
coloured  urine,  becoming  thick  with  urates,  often  flatter  themselves  that 
the  kidneys  are  working  better  than  before,  when  the  secretion  becomes 
l^ale  and  clear  as  the  result  of  developing  renal  cii'rhosis. 

Again,  when  the  flow  is  much  increased,  with,  consequent  thirst,  patients 
sometimes  take  alarm  and  seek  advice  for  diabetes ;  and  if  the  urine  is 
tested  and  no  sugar  is  found,  the  diagnosis  of  diabetes  insipidtis  may  be 
-wrongly  given. 

Other  symptoms. — The  character  of  the  2:)?i?-se,  and  the  state  of  the  heart, 
are  important  elements  in  the  diagnosis  of  cin-hosis  of  the  kidne3%  especially 
in  cases  where  albumen  is  not  constantly  found  in  the  urine.  The  hyper- 
trophy of  the  left  ventricle,  the  thickening  of  the  smaller  arteries  and  the 
liigh  tension  of  the  pulse,  common  in  some  degree  to  most  fonns  of  Bright's 
•disease,  reach  their  fullest  development  in  the  typical  cases  of  chronic 
interstitial  nephritis.  Frequently,  however,  towai-ds  the  end  of  a  case, 
when  cardiac  dilatation  takes  the  place  of  hypertrophy,  the  "  renal "  charac- 
ter of  the  pulse  disappears,  and  it  becomes  soft  and  irregular  like  that  of 
primary  mitral  disease. 

Pleurisy  and  pericarditis  are  both  common,  and  after  paracentesis  the 
peritoneum  may  inflame.    Dropsy  is,  like  albuminuria  and  ansemia,  less 
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•strikin-  than  in  the  tubal  form  of  Bright's  disease,  and  when  it  supervenes 
is  most%ften  due  to  cardiac  dilatation.  Retinitis  and  retinal  haemorrhage 
^.re  not  uncommon,  and  uremic  symptoms  are  very  frequent. 

CU7ncal  forms.— Chvonio  renal  cirrhosis  presents  itself  in  seveial  dit- 
ferent  ways,  which  are  all  important  to  recognise  = 

1  Some  patients  only  complain  of  weahiess  and  exhaustion  ;  and  tne 
most  conspicuous  physical  change  discoverable  in  them  is  that  they  are 
anaemic  and  wasted,  with  flabby  muscles.  A.  man,  aged  fifty-nine,  with  what 
proved  to  be  chronic  Bright's  disease,  was  so  pallid  that  his  disease  was  set 
•down  during  life  as  idiopathic  ("  pernicious  ")  ansemia. 

2  In  certain  cases  the  chief  symptoms  are  gastr%c  or  tntesUnal ;  un- 
controllable vomiting  or  diarrhoea,  or  both  together  It  is  especially  m 
such  cases  that  the  breath  is  sometimes  horribly  foetid,  as  mentioned  by 
Bartels.  Vomiting  is  sometimes  of  a  ursemic  character,  and  of  serious 
import  Diarrhoea  towards  the  end  of  a  chronic  case  is  often  uncontrollable, 
.and  depends  upon  intestinal  catarrh  with  oedema  of  the  mucous  membrane. 
Intestinal  inflammation  is  more  common  in  this  than  m  the  more  acute 
form  of  Bright's  disease  ;  and  occasionally  ulcerative  cohtis  is  the  immediate 

•cause  of  death.  i  j 

These  ulcers  are  not  very  deep,  but  numerous,  mostly  ova  and  trans- 
verse, sometimes  large  and  spreading.  The  absence  of  sloughs  distinguishes 
them  from  Enteric  ulcers,  absence  of  thickening,  and  serous  implication 
from  tuberculous  ulcers,  and  freedom  of  the  mesenteric  glands  from  both. 
Lastly,  they  are  not  so  large  and  numerous,  or  sloughing  or  haemorrhagic, 

-as  the  ulcers  of  Dysentery.  +  ^n„Kia 

Often  catarrh  is  present  without  ulceration,  and  sets  up  an  unconti  oiiabie 

■and  fatal  diarrhoea.  ■,.    •■     i  „ 

3  In  many  instances  the  patient  comes  under  medical  observation 
•owincr  to  the  occurrence  of  acute  pneumonia,  pleurisy,  or  pericarditis. 
Peritonitis  is  scarcely  ever  seen  as  a  comphcation  of  renal  cirrhosis.  Acute 
pleurisy  is  often  rapidly  fatal,  and  pericarditis  is  particularly  dangerous ; 
but  occasionally  it  seems  to  cause  little  disturbance  of  the  general  health, 
:and  subsides  after  a  while.  Even  when  it  is  still  active  at  the  time  of  the 
patient's  death  the  amount  of  lymph  exuded  is  often  but  small,  so  that  it  is 
not  always  clear  whether  it  has  brought  about  the  fatal  issue.  I  urulent 
pericarditis  is,  in  our  experience,  very  rare. 

Inflammatoiy  oedema  of  the  lungs  is  another  fatal  comphcation  m  cases 
•of  renal  cirrhosis,  though  less  frequent  than  in  those  of  tubal  nephritis. 

4  Cerebral  hcemorrliacje  is  often  the  cause  of  death,  and  m  many  cases 
it  is  not  preceded  by  any  serious  symptoms  that  are  recognised.  Some- 
times the  occurrence  of  hemiplegia  is  due,  not  to  extravasation  of  blood, 
but  to  local  softening  of  the  brain,  as  the  result  of  arterial  atheroma. 

5.  Urcemia  is  probably  less  frequent  than  in  tubal  nephritis.  Among 
120  cases  at  Guy's  Hospital  only  fifteen  or  sixteen  ended  thus.  Three  of 
them  occurred  in  patients  between  thirty-one  and  forty,  six  between  forty-one 
and  fifty,  two  between  fifty-one  and  sixty,  two  between  sixty-one  and  seventy, 
two  between  seventy-one  and  eighty.  Dr  Fagge  thought  that  the  common 
belief  that  this  form  of  Bright's  disease  is  the  one  in  which  uraemia  is  most 
apt  to  occur,  was  due  to  the  advanced  stages  of  tubal  nephritis  being  often 
mistaken  for  it. 

6.  Sometimes  the  patient  comes  under  observation  with  renal  dropsy, 
having  the  characters  described  above  (p.  641).    Such  cases  are,  as  a  rule, 
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examples  of  the  supervention  of  parenchymatous  nephritis  upon  antecedent 
cu-rhosis,  and  at  the  autopsy  the  renal  affection  is  found  to  be  of  the 
"  mixed  •'  kind.  But,  unless  the  patient  has  been  under  obsei-vation  pre- 
viously, It  may  be  impossible  to  diagnose  the  presence  of  anv  but  recent 
changes  m  the  kidneys ;  for  the  state  of  the  urine  is  indistinguishable  from 
that  of  primary  tubal  nephritis.  In  all  cases  of  renal  dropsv  occurrin-  after 
middle  age  it  is  very  important,  with  a  view  to  prognosis,  that  the  hi<rh 
probability  of  there  being  chronic  as  well  as  acute  lesions  should  be  borne 
in  mind. 

_  7.  The  last  and  perhaps  the  most  important  clinical  group  of  cases  of 
cirrhosis  of  the  kidneys  is  that  in  which  the  main  symptoms  are  cardiac,  the 
patient  coming  under  observation  with  dyspnoea,  palpitation,  and  dropsy  of 
the  dependent  parts  of  the  body.  Dyspncea,  especially,  is  often  an  earlv 
and  important  symptom.  Dr  Mahomed  ('  Guy's  Hosp.  Rep.,'  1879)  stated 
that  such  "  cardiac  "  cases  make  up  17  per  cent,  of  all  those  in  which  granu- 
lar atrophy  of  the  kidneys  is  found  after  death,  and  Dr  Fagge's  analysis  of  a 
somewhat  larger  number  of  cases  yielded  an  even  higher  figure.  After  death 
the  left  ventricle  is  usually  found  dilated  as  well  as  hypertrophied.  Apart 
from  this  dilatation,  degeneration  of  the  muscular  tissue  of  the  heart  is 
probably  sometimes  the  cause  of  its  failure ;  for  its  substance  is  often  soft 
and  flabby,  and  under  the  microscope  the  fibres  may  be  seen  to  be  granular, 
and  to  break  into  short  fragments  when  an  attempt  is  made  to  separate 
them  with  needles.  A  fibrous  change  in  the  papillary  muscles  of  the  mitral 
valve  is  also  sometimes  seen ;  they  taper  gradually  into  the  tendinous  cords, 
instead  of  appearing  as  blunt  fleshy  columns. 

A  systolic  apex-murmur,  having  some  of  the  characters  of  the  mitral 
regurgitant  bruit,  but  not  usually  audible  in  the  axilla,  may  be  heard  in 
many  cases.  Dilatation  of  the  left  ventricle,  without  any  lesion  of  the 
mitral  valve,  is  probably  the  cause  of  this  murmur ;  but  it  is  not  often  that 
positive  proof  of  regurgitation  is  afforded  at  the  autopsy  by  the  presence  of 
"  ripple  lines  "  on  the  posterior  wall  of  the  left  auricle,  as  in  a  case  recorded 
by  Dr  Mahomed  ('  Guy's  Hosp.  Rep.,'  1879).  Sometimes  the  edge  of  the 
anterior  flap  of  the  mitral  valve  is  thickened,  and  can  be  readily  bent 
inwards.  Endocarditis  secondary  to  Bright's  disease  is  very  rarely  acute  or 
ulcerative;  but  thickening,  with  contraction  of  the  mitral  curtains,  is  not 
uncommon. 

At  one  time  cases  of  cardiac  failure  secondary  to  cirrhosis  of  the  kidneys 
were  regarded  during  life  as  examples  of  morbus  cordis,  but  frequently  the 
diagnosis  of  mitral  incompetence  has  not  been  sustained  after  death  ;  though 
the  left  ventricle  was  hypertrophied  and  dilated,  the  mitral  valve  was 
healthy.    Sometimes,  however,  one  ma}'-  be  fairly  in  doubt  as  to  the  correct 
interpretation  of  the  morbid  appearances.    The  kidneys,  perhaps,  are  of 
nearly  average  size,  although  hard,  red,  and  glistening  on  section.  Even 
the  microscope,  while  revealing  a  certain  amount  of  fibrous  change,  with 
degeneration  of  some  glomeruli,  may  leave  one  in  doubt  whether  this  is 
more  than  an  accidental  feature  of  the  case,  es2:>ecially  if  the  patient  was 
advanced  in  years.    Chronic  venous  congestion  of  the  kidneys  from  valvular 
disease  may  end  in  tubal  nephritis,  and  it  is  possible  that,  as  the  late  Dr 
Mahomed  believed,  mitral  stenosis  may  be  more  than  an  accidental  sequence 
of  cirrhosis  of  the  kidneys. 

If  when  the  organs  are  before  us  it  is  occasionally  difficult  to  decide 
whether  the  heart  or  the  kidneys  were  first  affected,  it  is  no  wonder  that  the- 
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clinical  diagnosis  of  the  cardiac  dropsy  secondary  to  renal  disease  f^'oni  that 
which  depends  on  primary  disease  of  the  heart  is  sometimes  more  ditticult. 
The  state  of  the  m-ine  does  not  always  help  us.    In  either  case  it  may  be 
scanty,  high-coloured,  and  loaded  with  lithates,  and  may  contain  more  or 
less  albunTen  as  well  as  casts.    Wagner  says,  however,  that  in  cases  of  renal 
cirrhosis,  even  when  the  urine  is  scanty,  its  specific  gravity  is  seldom  above 
1012 ;  and  he  cites  an  observation  of  Traube's  that  in  extreme  instances  it 
may  remain  pale  and  of  low  specific  gravity  even  when  there  is  great  obstruc- 
tion to  the  venous  circulation  or  (on  the  other  hand)  when  some  febrile  dis- 
ease, such  as  acute  pneumonia,  develops  itseK.    In  two  of  our  cases,  however, 
at  Guy's  Hospital,  the  specific  gravity  of  the  urine  ranged  from  1020  to 
1025,  although  at  the  autopsy  the  kidneys  weighed  only  seven  and  a  half 
or  eight  ounces,  and  were  very  granular  ;  and  in  a  foot-note  to  Dr  Southey's 
translation  of  Bartels'  work  on  '  Bright's  Disease'  a  case  is  mentioned  m 
w^hich  in  spite  of  very  great  wasting  of  the  kidneys  the  urine  had  a  specific 
gravity  of  1028,  and  deposited  lithates  on  cooling.    Indeed,  whatever  may 
be  the  rule  as  to  the  more  advanced  stages  of  the  affection,  so  long  as  the 
kidneys  are  not  much  shrunken,  although  the  microscope  may  afterwards 
show  that  they  have  undergone  extensive  fibroid  changes,  they  commonly 
yield  a  high-coloured  secretion,  of  great  density,  during  the  time  that  cardiac 
dropsy  is  present. 

In  all  such  cases  it  is  to  the  pulse  that  we  must  look  for  guidance  in  oui- 
diagnosis.  But  a  visible  and  tortuous  condition  of  the  temporal  arteries  is 
often  due  to  local  senile  changes  in  the  coats  of  these  vessels.  Moreover,, 
in  cases  in  which  there  is  much  cyanosis  from  emphysema,  it  is  not  safe  to 
rely  even  upon  a  hard  and  persistent  pulse  at  the  wrist  as  proof  of  renal 
disease.  Probably  the  occurrence  of  high  arterial  tension  in  such  circuni- 
stances  is  comparable  with  the  rise  of  blood-pressure  in  the  arteries  that  i-^ 
observed  at  a  certain  period  of  asphyxia  in  experiments  on  animals. 

Eecognition,  course  and  events. — Renal  cirrhosis  is  an  insidious  disease, 
obscure  in  its  origin  and  extremely  slow  in  its  course.  The  only  exceptions 
are  cases  which  develop  as  the  result  of  acute  scarlatinal  nephritis,  and  pro- 
bably some  of  these  are  examples  of  secondary  atrophy — ■'  the  small  white 
kidney"  described  above  (p.  640). 

We  suspect  the  presence  of  granular  degeneration  when  a  patient  com- 
plains of  "  rheumatic  "  pains,  lumbago,  and  muscular  weakness,  of  having 
to  rise  in  the  night  to  pass  water,  of  troublesome  headache  or  of  slight 
nausea  while  dressing  in  the  morning,  particularly  when  brushing  his  teeth. 
The  suspicion  is  strengthened  if  he  has  had  gout,  or  is  exposed  to  lead- 
poisoning,  or  is  intemperate  in  liquor.  A  pale,  sallow  face,  a  hard  pulse,  a 
weak  or  muffled  first  and  a  ringing  or  reduplicated  second  sound,  with  a 
little  oedema  of  the  eyes  in  the  morning  and  of  the  ankles  at  night,  make 
the  diagnosis  almost  certain,  before  we  examine  the  urine  ;  and  if  this  is 
abundant,  pale,  and  of  low  density  we  may  be  sure  that  we  are  right,  even  if 
at  first  neither  albumen  nor  casts  are  to  be  found. 

Such  patients,  judiciously  treated,  often  go  on  for  many  years  with  little 
or  no  aggravation  of  their  symptoms,  and  it  may  be  very  long  before  severe 
cardiac  symptoms  come  on,  or  an  attack  of  urasmia  or  of  apoplexy. 

But  they  are  always  in  danger.  Exposure  to  cold  is  likely  to  bring  on 
bronchitis  or  pleurisy,  or  perhaps  a  subacute  attack  of  tubal  nephritis  with 
general  dropsy.  If  they  are  attacked  by  pneumonia,  the  prognosis  is 
serious ;  and  if  an  injuiy  befalls  them  or  a  surgical  operation  is  proposed, 
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the  case  assumes  unusual  gravity.  If  they  escape  these  accidents,  and  are 
not  cut  short  by  intercurrent  diseases,  the  hypertrophied  heart  will  probably 
sooner  or  later  dilate,  and  they  will  slowly  die,  with  cardiac  symptoms. 

Nevertheless,  with  care  and  good  management,  the  renal  degeneration 
oiten  seems  to  cease  to  advance,  and  we  may  see  patients  live  on  with 
e  ii-onic  Bnght's  disease  for  ten  or  twenty  years,  and  even  to  the  full  term 
oi  liie. 

,  Two  remarkable  cases  have  been  recorded  by  Dr  Francis  Hawkins  in  the 
Clmical  Transactions'  for  1893  (p.  216),  one  of  a  patient  of  Sir  WilUam 
CtuII,  who  was  living  twenty-five  years  after  albumen  was  first  found ;  the 
other  a  patient  of  Dr  Bright  himself  in  1849,  who  lived  for  forty-three  years 
and  died  of  cerebral  haemorrhage  at  88  in  the  year  1892.  In  both  these 
cases  albuminuria  was  found  present  at  various  times  for  twenty  years  con- 
secutively. 


Consecutive  renul  cirrhosis.— Under  this  name  may  be  appropriately 
described  an  affection  of  the  kidneys  which  is  proved  by  its  histological 
characters  to  be  a  form  of  Bright's  disease,  but  which  is  secondary  to  morbid 
changes  in  the  renal  pelvis,  or  in  some  part  of  the  lower  urinary  passages. 

The  mechanical  effects  of  pressure  on  the  renal  pelvis  have  long  been 
recognised  in  the  flattened  i^yramids  and  thinned  out  cortex  of  hydro- 
nephrosis. 

Consecutive  interstitial  nephritis  also  may  occur  as  the  result  of  urethi-al 
stricture,  prolapse  of  the  utems,  or  other  cause  of  urinary  obstruction.  It 
is  often  cut  short  in  its  course  by  the  supervention  of  rapidly  fatal  suppura- 
tion of  the  kidneys  ("  ascending  nephritis  ") ;  but  it  is  quite  capable  of  des- 
troying life  without  any  aid.  An  excellent  account  of  this  form  of  renal 
cirrhosis  was  given  by  the  late  Mr  Marcus  Beck  in  the  fifth  volume  of  '  Rey- 
nolds' System  of  Medicine  '  (1879). 

Anatomy. — In  these  cases  the  appearance  of  the  kidneys  varies.  Occa- 
sionally they  are  found  swollen,  mottled,  with  red  and  white  patches,  and  of 
a  soft  consistence ;  but,  as  a  rule,  they  are  veiy  tough  and  hard,  of  a  dull 
Avhite  or  opaque  waxy  yellow  colour.  The  surface  is  generally  smooth.  But 
sometimes  there  is  as  marked  granulation  as  in  ordinary  cirrhosis  of  the 
kidneys.  The  capsule  is  thickened,  and  very  adherent  to  the  kidney  and 
indurated  adipose  tissue  around. 

In  1879,  in  an  autopsy  on  a  boy  aged  twelve,  we  found  an  hypertrophied 
and  contracted  bladder  with  gi-eat  dilatation  of  the  ureter  and' of  the  renal 
pelvis  on  each  side ;  the  two  kidneys  together  weighed  less  than  two  ounces, 
and  the  cortex  was  in  most  places  shrunken  to  a  thin  red  line  ;  but,  con- 
trasting with  the  rest,  there  were  some  raised,  soft,  pale  yellow,  rounded 
nodules. 

Even  when  the  seat  of  obstruction  is  in  the  bladder,  or  in  the  urethra, 
the  two  kidneys  do  not  always  suffer  equally  ;  and  when  it  is  in  the  renal 
pelvis  on  one  side  only,  that  kidney  will  suffer  alone.  Thus,  in  187G,  in 
the  case  of  a  woman  aged  forty-seven,  who  for  twelve  years  had  suffered 
from  calculous  pyelitis,  Ave  found  the  cortex  of  the  affected  kidney  reduced 
to  a  thin  shell  of  white  fibrous  material;  the  other  one  weighed  nineteen 
ounces,  and  had  undergone  hjqDertrophy,  though  it  was  also  affected  with 
recent  lardaceous  and  other  changes.  She  had  died  from  urtemic  coma. 
In  another  case  a  calculus  lay  in  one  calyx  of  a  kidney,  and  the  correspond- 
ing part  of  the  cortex  was  narrow  while  the  rest  was  healthy. 


CONSECUTIVE  IIBNAL  OIKKHOSIS 
Eveu  »hen  consecutive  ein-hoBis  aflecls  the  ^vhole  o£  both  kidney",  « 
ofte!  1  np  eli  that  the  change  is  far  more  advanced  ,n  ->^J^^J^^^Z 
„the.s.  and  thus  deep  puckered  ocatnces  ZeiM" 
points  of  or  «he^'e%rdTr  L^leterrTftl  kidneys  i. 

SL^rked^'  tno;;!:;  process  aaects  the  kidneys  anatomically,  the 

•""?hf.noS';rocess,  as  described  by  Beck,  is  identical  in  its  histology 
■.t  I  rif  K,^o-ht's  disease  in  which  the  interstitial  tissue  ,s  mainly 
reeled  TL.e  fflrst  an  accumulation  of  immense  numbers  of  leucocytes 
m  iferent  parts  of  the  corte..  chiefly  round  the  Malp.gh^n  capsules  bu 
1  i  \  .o,;  tubes  The  tubal  epithelium  is  but  little  alteied,  but 
:"rsm^^^  blooil  occui-  within  the  tubes,  as  well  a_s 

rtre  Lt'tubulai-  tissue.    The  glonieruli  ^-ome  crowd^^^^^^^^^ 
and  c^radually  shrivel  into  transparent  bodies  surrounded  by  thickened  cap 
sules     Ultimately  the  small-cell  growth  develops  into  fibrous  tissue 

Consecutive  Bright's  disease  occurs  in  various  surgical  aftections  of  the 
urinary  organs,  such  as  stricture,  disease  of  the  prostate  villous^  disease  of 
Te  bkdder  stone  m  the  bladder.  But  it  is  also  seen  by  physicians  as  a 
iiult  of  any  of  those  diseases  that  will  be  enmrierated  in  the  next  chapter 
as  causes  o7%.Zrone^./.ro....  It  occasionally  affects  one  ludney  as  a  conse- 
quence of  pyelitis;  and  in  cases  of  tuberculous  disease  it  has  sometimes  an 
^mpor  ant  part  in  ^completing  the  work  of  destruction.  Lastly,  proMa 
Zeri  and  other  affections  of  the  female  genitaha,  which  drag  upon  the 
ureterJ  or  obstruct  the  urethra,  are  important  causes  of  consecutive  cirrhosis 

^'^.^^.^sis  of  this  form  of  renal  disease  is  beset  with  j^culiar 
difficulties.  The  urine  is  often  so  altered  as  the  consequence  of  cystitis  or 
pyelitis  that  its  characters  lend  scarcely  any  assistance.  When  it  is  tree 
from  blood  and  pus,  it  may  perhaps  contain  neither  albumen  nor  casts 
thou-h  sometimes  it  is  albuminous,  and  occasionally  a  few  hyaline  casts  naay 
be  dfscovered  in  it.  It  is  generally  rather  excessive  in  quantity  and  of  low 
specific  gravity.  But  no  conclusion  must  be  drawn  from  the  density  of  a 
sincrle  specimen,  especially  soon  after  surgical  interference  with  the  urinar.^ 
passac.es.  Mr  Beck  mentions  a  case  of  lithotrity  in  which  the  specific  gi'avity 
of  the  first  sample  of  urine  passed  was  only  1003,  whereas  that  of  the  whole 
twenty-four  hours'  urine  was  1018.  The  quantity  of  urea  excreted  may  be 
little,  if  at  all,  below  normal;  certainly  it  is  often  as  great  as  can  be  ex- 
pected if  one  takes  into  account  the  small  amount  of  food  which  the  patient 

can  eat.  ,  i    •  j-    j.  j 

Nor  is  the  presence  of  consecutive  Bright's  disease  clearly  indicated  by 
any  marked  general  symptoms.  In  subacute  cases  there  is  often  an  evenmg 
rise  of  temperature  to  100°  or  101°,  whereas  the  morning  temperature  may 
be  constantly  normal  or  even  subnormal.  The  patient  feels  wealc  and 
languid,  and  steadily  loses  flesh.  The  tongue  may  be  foul,  with  a  thick 
white  or  dirty  fur,  and  may  in  bad  cases  be  dry  and  brown.  There  may 
be  much  thirst,  with  little  appetite  for  food,  and  more  or  less  nausea.  _  The 
skin  is  usually  moist  and  clammy.  There  is  neither  tenderness  nor  pam  m 
the  loins.  The  patient's  mental  state  is  often  placid  ;  and  he  may  be  drowsy, 
like  a  person  slightly  under  the  influence  of  opium.  Death  sometimes  occurs 
by  exhaustion,  sometimes  by  the  supervention  of  some  acute  disease,  some- 
times by  ursemic  coma.      But  if  the  primary  disease  can  be  relieved  by 
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been  damaged ;  and  in  the  most  chronic  cases  of  all,  in  whi^  he  or<.an8 

^:Lf^e^^:^''''  He  eL, 

th.  nV^""'  ^r""  ^^"^^      BrigHt's  disease  is  liable  like 

fl  71  "^""^T  ^^^di^-^-^'^-lar  changes.  Beck  stated  that  the  keart 
does  not  become  enlarged,  but  that  the  renal  arterioles  sho.w  hypertrophy 
tL^  .  ^^^^^^^i^^'/f'-ts.  Wagner,  however,  found  the  heart  wL  hyper 
t  ophied  m  each  of  five  cases  that  came  under  his  observation;  and  in  one 
t  ere  was  a  well-marked  albuminuric  retinitis.  In  two  cases  econdaxy  to 
tncture  of  the  urethra,  Dr  Fagge  found  the  heart  weigh  sixteen  and  Le- 
teen  ounces  respectively. 

_  Cystic  disemt  of  the  kidneys.— \Ne  stated  that  in  many  cases  of  renal 
cuThosis  there  are  found  in  the  kidneys  immense  numbers  of  cysts  both 
microscopic  and  visible  to  the  naked  eye.    Such  kidneys  have  been  termed 

micro-cystio  "  (p.  657). 

There  are,  however,  other  cases  in  which  the  cysts  are  much  larger,  some- 
times as  large  as  oranges,  and  these  have  been  described  separately  under 
the  name  of  cystic  disease  of  the  kidneys."  The  organs  then  look  as  if 
they  were  each  made  up  of  a  mass  of  rounded  cavities,  separated  by  an 
abundant  fibrous  matrix.  There  still  exist  remnants  of  secreting  tissue  by 
which  the  renal  functions  have,  however  imperfectly,  been  kept  up  The 
calyces  and  the  pelvis  are  little,  if  at  all,  altered,  an  obvious  distinction 
from  hydronephrosis.  The  cysts  have  walls  of  varying  thickness,  and  are 
filled,  some  with  clear  yellow  fluid,  others  with  red  or  brown,  or  with  a 
gelatinous  substance.  The  fluid  always  contains  albumen,  and  sometimes 
blood-discs,  leucocytes,  or  plates  of  cholesterine ;  but  urea  and  uric  acid  are 
said  to  be  generally  absent. 

There  seems  to  be  no  doubt  that  the  cysts  are  formed  out  of  the  tubes 
of  the  cortex,  exactly  like  those  which  occur  in  cases  of  renal  cirrhosis,  and 
this  supports  the  original  opinion  of  Wilks  and  Moxon  that  the  megalo- 
cystic,  as  well  as  micro-cystic,  kidneys  belong  to  Bright's  disease. 

An  important  clinical  difference,  however,  between  the  megalo-cystic 
Iddneys  and  those  in  which  minute  cysts  complicate  cirrhosis  is  the  fact 
that  the  former  can  often  be  felt  during  life  through  the  abdominal  walls. 
Bright  himself  recorded  such  a  case,  in  which  a  distinct  tumour  was 
detected  in  the  left  loin  some  months  before  death,  and  afterwards  another 
was  discovered  in  the  right  loin.    Sir  William  Roberts  recorded  a  case  in 
which  he  successfully  diagnosed  not  only  the  renal  nature  of   the  two 
tiunours  that  he  discovered,  but  also  the  exact  character  of  the  disease 
by  which  the  kidneys  were  affected ;  the  tumours  appeared  to  be  soft,  but 
not  fluctuating,  about  as  large  as  cocoa-nuts,  but  disproportionately  long. 
After  death  one  kidney  weighed  twenty-eight  ounces,  the  other  twenty-six. 
In  many  instances  they  have  been  larger  still.    Thus,  there  w-as  at  Guy's 
Hospital  in  1867  a  case  in  which  the  right  kidney  weighed  eighty-four 
ounces,  and  the  left  fifty-three.    In  two  other  published  cases  the  weight  of 
the  two  kidneys  together  was  six  and  a  half  pounds  in  one,  and  eight  and 
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tliree  quarter  pounds  in  the  other.  Perhaps  the  most  remarkable  case  is 
one  brought  before  the  Pathological  Society  by  the  late  Dr  Hare  (vol.  lu), 
in  which°the  left  kidney  alone  weighed  sixteen  pounds,  the  right  being  in 
a.  comparatively  early  stage  of  the  disease,  so  that  it  was  only  of  about  twice 
the  natural  size.  During  life  a  tumour  filled  the  whole  left  side  of  the 
abdomen. 

Such  monstrous  cystic  kidneys  are  sometimes  congenital,  and  may  form 
a  serious  or  insuperable  obstacle  to  delivery  of  the  foetus  (Virchow,  '  Gas. 
Abh.,'  p.  864).  The  origin  of  this  foetal  condition  is  very  obscure;  it  is 
supposed  to  depend  on  inflammation  of  the  straight  collecting  tubes  of  the 
kidneys  in  utero. 

In  some  adult  cases  there  is  reason  to  suspect  that  the  affection  is  of 
intra-uterine  origin,  and  apparently  it  has  ended  its  course,  for  there  may 
be  no  symptoms  of  renal  disease  ;  moreover,  microscopical  examination,  shows 
plenty  of  healthy  secreting  tissue.  In  such  cases  compensatory  hypertrophy 
has  probably  taken  place  after  birth.  In  other  cases,  as  in  one  observed  by 
the  writer  in  a  man  of  fifty-three,  there  we? e  symptoms  which  led  to  the 
diagnosis  of  renal  cirrhosis  during  life  (compare  Mr  Eve's  case,  'Path. 
Trans.,'  vol.  xxxi,  p.  164). 

l\  s— ,  twenty-seven,  was  admitted  into  Guy's  Hospital  March  4th,  1894.  He  had 
enjoyed  good  health  till  a  fortnight  ago ;  then  vomiting  appeared,  followed  hy  diarrhoea 
•also.  Stupor  with  stertorous  breath  supervened.  A  small  amount  of  albumen  was.  present 
and  casts.  He  died  comatose  without  convulsions.  We  found  one  patch  of  retinitis  in  the 
left  eye.  After  death  the  body  was  well  developed,  and  no  anasarca  was  present.  The 
brain  weighed  48  ounces,  and  was  not  cedematous  or  otherwise  unhealthy.  Lungs  ditto  ; 
right  41  ounces,  left  51  ounces.  Heart  15  ounces;  left  ventricle  hypertrophied ;  light 
atheroma  of  aorta.  Stomach  and  intestines  normal.  Liver  41  ounces,  normal ;  adrenals  and 
pancreas  also.  Spleen  7  ounces.  Kidneys :  right  lOi  x  5  x  2^-  inches,  left  9  x  4i  x  2  inches ; 
right,  natural  tissue;  left,  some  healthy  secreting  tissue. 

What  is  most  remarkable  is  that  these  hypertrophic  cystic  kidneys  are 
sometimes  found  in  association  with  cysts  of  the  liver.  Bristowe  twice 
recorded  this  coincidence  ('  Path.  Trans.,'  vols,  vii  and  x),  and  in  the 
same  seventh  volume  Wilks  related  a  similar  case.  Rindfleisch  met  with 
one,  and  Frerichs  with  another.  A  marked  example  was  brought  before 
the  Pathological  Society  in  1881  by  the  present  writer  ('Path.  Trans.,' 
p.  117,  vol.  xxxii)  with  histological  figures.  As  there  stated,  microscopical 
examination  "  proves  that  this  extremely  remarkable  form  of  cystic  degene- 
ration is  histologically  the  same  as  the  ordinary  microcystic  form  of  kidney 
associated  with  the  later  stages  of  chronic  Bright's  disease."  Rindfleisch's 
suggestion  that  hypertrophic  cystic  kidneys  may  be  examples  of  cysto-sar- 
coma  seems  to  be  far  less  probable. 

The  cysts  in  the  liver  seem  to  have  a  different  origin — not  to  be  reten- 
tion-cysts, but  to  result  from  vacuolation  of  the  hepatic  cells;  at  least,  so 
Dr  Beale  concluded  in  his  report  on  Dr  Bristowe's  case  in  1856,  and  the 
same  result  was  independently  reached  from  a  study  of  the  case  in  1881. 

Drs  Savage  and  Hale  White  have  since  described  two  cases  of  general 
paralysis  in  which  cystic  degeneration  affected  not  only  the  liver  and  kidneys, 
but  also  the  brain,  the  limgs,  and  the  heart  ('  Path.  Trans.,'  1883,  p.  1, 
Avith  plate).  In  the  same  voliune  Dr  Mahomed  recorded  another  case  of 
cystic  liver  and  kidneys  (xxxiv,  p.  182).  See  also  Dr  Paterson's  paper  ('  Brit. 
Med.  Journ.,'  Sept.  27,  1890,  p.  735),  and  Rolleston  and  Kanthack's  ('  Vir- 
chow's  Archiv,'  Bd.  cxxx,  S.  488). 
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bright's  disease— cystic  variety 


Ihe  sj/mptoms  of  cystic  disease  of  the  kidneys,  when  not  latent,  are  like 
those  of  other  forms  of  chronic  Bright's  disease.  The  urine  is  often  exces- 
sive m  quantity,  pale  and  of  low  specific  gravity.  It  generally  contains 
albumen,  and  occasional  heematuria  has  been  observed.  There  has  some- 
times been  marked  emaciation  with  great  prostration  of  strength  But 
many  patients  have  not  been  known  to  be  ill  until  they  were  attacked  xvdth 
uncontrollable  vomiting,  or  with  ursemic  convulsions  and  coma,  or  (as  has 
happened  m  two  instances  at  Guy's  Hospital)  with  cerebral  haemorrhage 

It  IS  obvious  that,  m  the  absence  of  the  characteristic  abdominal  tumours 
the  clinical  recognition  of  this  affection  must  depend  upon  the  extent  to 
which  the  renal  cortex  is  destroyed.    A  few  scattered  cysts  give  no  sym- 
ptoms, and  even  when  the  kidneys  are  enormously  enlarged  there  may  be 
enough  secreting  tissue  left  to  carry  on  the  functions  of  the  kidneys. 

Both  clinically  and  pathologically  this  cystic  disease  of  the  kidneys  must 
be  carefully  distinguished  from  the  presence  of  one  or  more  apparent  cysts 
in  cases  of  hydronephrosis  (v.  infra,  p.  688).  The  foi-mer  condition  is 
bilateral,  the  symptoms  are  those  of  Bright's  disease,  and  beside  the  visible 
cysts,  there  are  numberless  others  of  microscoi>ic  size ;  whereas  the  latter 
affects  one  kidney  only,  the  cysts  are  very  few  in  number,  and  the  symptoms 
are  those  caused  by  local  pressure. 

Mutual  relation  of  the  several  forms  of  Bright's  disease. — At  present 
there  is  general  concurrence  as  to  the  broad  divisions  of  the  group  of  affec- 
tions first  recognised  by  Bright.  The  supposition  of  Frerichs  that  aU  the 
various  anatomical  forms  present  different  stages  of  the  same  pathological 
process  is  universally  abandoned.  The  eight  species  of  morbus  Brightii 
once  described  by  Rokitansky,  and  the  thirteen  admitted  by  Bayer,  are  now 
scarcely  remembered.  The  three  anatomical  forms  recognised  by  Bright's 
successors  at  Guy's  Hospital,  Barlow,  Rees,  and  Wilks,  viz.  the  large  red 
kidney  of  acute  nephritis,  the  large,  smooth,  Avhite  kidney  of  subacute  and 
chronic  nephritis,  and  the  contracted  granular  kidney  of  cirrhosis,  are  now 
generally  accepted.  To  these  VirchoAv  added  the  lardaceous  fonn  of  disease 
as  a  fourth  variety  of  morbus  Brightii. 

The  first  and  second  forms  are  closely  related,  and  may  be  regarded 
together,  as  acute  and  chronic  stages  of  the  same  process.  The  fourth  may 
either  be  considered,  as  we  have  considered  it  in  this  volume,  independently, 
or  may  be  regarded  (with  Bartels  and  Lecorche)  as  part  of  a  general  degene- 
ration affecting  other  organs  beside  the  kidney,  and  when  attacking  the 
kidney  producing  or  complicating  either  the  tubal  or  the  interstitial  form  of 
Bright's  disease. 

Subject  to  these  differences  (which  only  affect  nomenclature  and  classifi- 
cation) the  division  into  acute  and  chronic  tubal  (or  parenchymatous) 
nephritis,  cirrhosis  or  chronic  interstitial  nephritis,  and  lardaceous  disease 
has  been  recognised  by  Johnson,  Stewart,  Roberts,  and  Dickinson  in  this 
country,  by  Wagner,  Niemeyer,  and  Eichhorst  in  Germany,  and  by  Charcot 
in  France. 

The  origin,  sequence,  and  exact  relation  of  the  several  pathological  pro- 
cesses remain  a  difficult  question.  Some  of  the  chief  points  still  disputed 
are  the  following : 

a.  Does  the  coarse,"  hard,  congested  kidney  (the  Stauungsniere  of 
German  authors),  often  seen  in  cases  of  chronic  valvular  disease  of  the  heart, 
go  on  to  become  either  a  large,  rough,  white,  or  a  contracted  granular 
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kidnev?  Probably  the  true  answer  is  that  it  may  end  in  interstitial  cirrho- 
^fbut  thai  this  result  is  very  rarely  reached  because  the  prunary  card.ao 

'^^T^frrS^^SZ'tphritis  distinct  from  the  first  stage  of  tubal 
nephritis,  and  may  it  go  on  to  produce  the  large  whxte  l-^ney  ?  It  doe^^ 
not  appear  to  be  more  than  a  frequent  complication  oi  scarlatinal  nephritis, 
and  such  cases  may  end  in  the  chronic  form. 

c  Does  the  renal  affection  of  diphtheria,  erysipelas,  enterica,  pneumonia, 
and  other  febrile  diseases  ever  lead  to  a  chronic  structural  lesion  with  the 
clinical  symptoms  of  any  form  of  Bright's  diseased  There  is  reason  to  be- 
lieve that  it  very  seldom  does:  the  nephritis  which  follows  scarlatina  is 
probably  a  distinct  infective  process  throughout. 

d  the  large  white  kidney  always  preceded  by  an  acute  stage,  or  may 
it  be  produced  by  a  process  of  tubal  nephritis  which  begins  insidiously? 
While  the  possibility  of  such  a  process  cannot  be  denied,  the  more  carefully 
cases  of  renal  dropsy  are  investigated  the  less  frequent  it  appears  to  be. 

e  Does  the  large  white  kidney  ever  become  contracted  and  granular.' 
This  question,  of  the  existence  of  a  third  atrophic  stage  of  tubal  nephntis, 
may  now  be  considered  as  definitely  decided  in  the  affirmative.  It  is  less 
frequent  than  recovery  and  less  frequent  than  death  in  the  second  stage, 
but  it  undoubtedly  occvu-s,  and  can  often  be  distinguished  from  primary 

cirrhosis  dm-ing  life.  ,      .       V  a 

f  Is  the  contracted  granular  kidney  always  the  result  of  a  slow  and 
insidious  process  from  the  beginning,  or  does  it  ever  originate  m  an  acute 
form  of  nephritis,  such,  for  instance,  as  that  which  follows  scarlatina?  Al- 
though the  latter  pathological  sequence  is  rare,  such  cases  no  do^ibt  occur.^ 

g.  May  lardaceous  disease  of  the  kidneys  produce  symptoms  of  Bright  s 
disease  without  tubal  catarrh  or  interstitial  inflammation?  This  is  very 
dubious,  for  slight  lardaceous  degeneration  without  secondary  changes  m 
the  kidneys  is  often  found  where  no  symptoms  of  Bright's  disease  have  been 
present  during  life.  The  rule  is  for  a  lardaceous  kidney  to  become  a  large 
white  one ;  when  the  lardaceous  change  coincides  with  cirrhosis  it  is  pro- 
bable that  the  former  is  subsequent  in  date  to  the  latter.  Just  as  a 
contracted  granular  kidney  is  often  complicated  by  tubal  nephritis,  so  it  may 
be  compHcated  by  lardaceous  changes. 

h.  Is  consecutive  cirrhosis  of  one  kidney  pathologically  identical  with 
chronic  Bright's  disease  ?    We  have  seen  reason  to  affirm  that  it  is. 

i.  Are  hypertrophic  cystic  kidneys  to  be  ranked  with  microcystic  speci- 
mens as  exceptional  cases  of  chronic  Bright's  disease?  If  we  exclude  con- 
genital cases,  this  question  also  may  be  answered  in  the  affirmative. 

Geogra-phical  distribution. — The  acuter  forms  of  Bright's  disease  are 
most  common  in  temperate  Europe,  in  Australia,  and  in  the  United  States. 
They  are  more  frequent  in  the  colder  districts  of  New  England  and  the 
middle  States,  and  less  so  in  the  Gulf  States  and  the  diy,  though  cold,  dis- 
tricts of  the  western  plateau.  They  are  rare  in  severe  climates,  as  Canada 
and  Iceland  (according  to  Dr  Hjaltelin,  quoted  by  Dickinson),  and  also  in 
the  south  of  Europe,  at  the  Cape,  in  India,  and  in  the  tropics  generally. 

Lardaceous  nephritis,  being  almost  always  secondary  to  su]3puration  or 
syphilis,  is  found  wherever  these  conditions  occur ;  hence  it  has  greatly 
diminished  in  frequency  since  modern  surgery  has  rendered  suppuration  so 
much  more  rare,  and  since  syphilis  is  earlier  recognised  and  more  efficiently 
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treated.  It  is  said  to  be,  relatively  to  other  forms  of  Bright's  disease 
more  frequent  m  India  than  in  Europe. 

Cirrhosis  of  the  kidneys  is  decidedly  more  comn.on  in  England,  Scot- 
land, and  America  than  on  the  Continent  of  Europe.  Its  prevalence  is 
probably  connected  with  that  of  gout,  and  both  directly  and  indirectly  with 
intemperance.  J      <■  ^ 

Occurrence  in  animals.— Acute  tubal  nephritis  with  hsematuria  is  well 
Ivnown  as    red  water  "  among  lambs  and  horned  cattle. 

Chronic  interstitial  nephritis  is,  according  to  Mr  Bland-Sutton  ('  Path 
Irans.,  vol.  xxxvii,  p.  579),  a  well-known  disease  in  veterinary  medicine  and 
Its  association  with  arterio-capillary  fibrosis  and  cardiac  lesions  is  recog- 
msed.  He  reports,  from  his  own  observation,  changes  in  the  medium-sized 
arteries  and  hypertrophy  of  the  left  ventricle  concurring  with  interstitial 
nephritis  in  horses. 

Treatment  of  Bright's  disease  and  of  its  complication!^.— plan  of 
treatment  depends  on  the  stage  of  the  malady,  and  on  tlie  symptoms  pre- 
sent at  the  time. 

Acuter  cases.— In  the  early  period  of  parenchymatous  nephritis  the 
patient  should  be  kept  strictly  in  bed.  It  is  often  well  to  put  him  between 
blankets,  and  he  should  always  wear  a  flannel  gown  with  sleeves  down  to 
the  wrists,  so  that  the  arms  may  not  get  cold  when  they  are  put  outside  the 
bedclothes.  The  diet  should  consist  mainly  of  milk,  but  farinaceous  food 
may  be  allowed.  Beef-tea  and  meat  extracts  are  probably  injurious  from 
the  kreatine  and  other  stimulating  nitrogenous  compounds  they  contain. 

The  routine  prescription  at  Guy's  Hospital,  since  the  days  of  Addison, 
has  been  the  diaphoretic  liquor  ammonise  acetatis,  ^vith  or  without  small 
doses  of  antimonial  wine. 

Where  there  is  severe  lumbar  pain,  it  may  often  be  relieved  by  leeches 
or  cupping-glasses ;  and  this  local  bloodletting  sometimes  relieves  threaten- 
ing suppression  of  urine.  Bleeding  from  the  arm  is  indicated  in  the  most 
acute  and  formidable  cases. 

The  benefit  that  has  sometimes  followed  exploratory  operations  on  the 
kidney  has  led  Mr  Reginald  Harrison  to  propose  exposing  the  organs  in 
cases  of  acute  nephritis  with  suppression  of  urine,  and  dividing  the  tense 
fibrous  capsule,  or  puncturing  the  kidneys  and  so  directly  relieving  their 
congestion  (Brit.  Med.  Assoc.,  Cheltenham,  1891). 

It  is  important  to  keep  up  a  flow  of  water  through  the  glomeruli,  so  as 
to  wash  out  the  tubes  and  empty  them  of  the  cell-masses  and  casts  by  which 
they  are  blocked  up.  Dr  Dickinson  recommends  the  patient  to  drink  water 
freely,  calling  it  veiy  justly  a  most  efiicient  but  unirritating  diuretic.  Many 
physicians  give  the  diuretic  salts  of  potass,  or  the  spiritus  aetheris  nitrosi, 
or  inhalations  of  oil  of  juniper ;  but  no  one  would  prescribe  broom,  squills, 
copaiba,  digitalis,  or  mercury. 

Sir  William  Roberts  believed  that  the  acetate  or  citrate  of  a  fixed  alkali 
is  of  benefit,  because  the  salt  is  converted  into  a  carbonate,  which  tends  to 
diminish  the  acidity  of  the  urine,  and  so  to  prevent  its  irritating  the 
kidneys  as  it  passes  through  them.  There  seems  to  be  no  objection,  in 
the  later  stages  of  the  disease,  to  the  use  of  such  mild  vegetable  diuretics 
as  horse-radish,  juniper,  and  uva  ursi,  but  not  much  good  is  to  be  expected 
from  them.  Of  late  years  the  writer  has  prescribed  the  salts  of  strontium, 
but  has  not  been,  convinced  of  their  usefulness. 
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The  importance  of  setting  the  skin  freely  in  action  is  S^^^f ^^^^^^^^ 
nised  *    It  is  best  effected  by  baths.    One  plan,  advocated  by  Liebeimeistei 
of  placing  the  patiexft  in  a  bath  at  about  lOO;,  and  then  gradua Uy 
nddino-  more  and  more  hot  water  until  it  reaches  104°  or  106  ,  he  is  iett 
t  it  Tath  for  half  an  hour,  or  even  an  hour,  and  is  afterwards  closely 
packed  in  a  sheet  and  wai-m  blankets  for  two  or  three  hours  longer^  during 
£h  tLie  profuse  sweating  occurs.    It  is  said  that  after  such  a  ba  h  the 
weight  is  often  reduced  by  from  two  to  foui-  pounds,  and  even  m  ^l^^^ren  by 
half  a  pound  or  a  pound.    Many  experienced  physicians  advise  packing  the 
patient  in  a  sheet  wrung  out  of  hot-water,  and  covered  with  one  oi  tv.o 
^Hrmed  blankets.      Others  employ  "hot  air  baths,'  a  lamp  being- 
placed  in  the  bed  in  which  the  patient  lies,  while  the  bedclothes  are  raised 
by  means  of  a  cradle  so  as  to  keep  a  confined  space  of  air  around  his  body. 
Ohe  of  these  methods  may  be  repeated  every  day  or  every  other  day 
especially  in  cases  attended  with  severe  dropsy.    Their  effect  upon  this 
sjmptonf  is  often  very  striking,  and  may  be  followed  by  an  increased 
secretion  of  urine  as  well  as  of  urea;  but  if  there  is  prostration  or  great 
dyspnoea  they  may  be  dangerous.    Sometimes  they  cause  famtness  or  head- 
ache, and  a  feeling  of  oppression,  or  a  rise  of  temperature,  and  they  may 
apparently  bring  on  uremic  convulsions.    Occasionally  one  has  seen  these 
grave  symptoms,  probably  of  toxic  character,  follow  the  use  of  a  hot-air 
bath,  so  that  it  must  be  used  with  caution.    It  may  be,  as  Bartels  sug- 
aested,  that  the  effect  of  rapid  absorption  of  dropsical  serum  may  be  to 
transfer  soluble  poisons  from  their  safe  position  in  the  subcutaneous  tissues 
and  serous  cavities  to  the  lymphatic  and  venous  circulation,  and  thus  to 
bring  them  rapidly  to  bear  upon  the  nervous  system  and  the  heart 

One  of  the  most  powerful  diaphoretic  drugs  is  p%locarpine,  the  active 
principle  of  jaborandi,  of  which  from  one  sixth  to  one  third  of  a  gram  may 
be  injected  subcutaneously,  or  about  twice  that  quantity  talcen  by  the  mouth. 
It  tnves  rise  to  a  great  flow  of  saliva  and  also  to  abundant  sweating,  but  the 
latter  effect  is  not  always  so  well  marked  in  persons  who  have  Bright's  dis- 
ease as  in  those  who  are  healthy.  In  some  cases,  moreover,  it  produces 
unpleasant  symptoms,  such  as  nausea,  vomiting,  or  even  collapse  To 
obviate  them  Wagner  recommends  the  administration  of  a  little  brandy,  or 
wine,  or  coffee,  before  the  pilocarpine  is  injected. 

The  regular  administration  of  jmrgatives  is  of  equal  importance.  The 
usual  practice  is  to  give  a  dose  of  compound  jalap  powder  twice  or  three 
times  a  week.  If  this  causes  sickness,  saline  laxatives  must  be  substituted, 
or,  if  needful,  elaterium.  Calomel  should  never  be  employed,  except  m  a 
single  dose,  for  comparatively  small  quantities  are  apt  to  set  up  salivation 
in  persons  who  have  diseased  kidneys.  This  caution  was  given  by  Osborne 
and  by  Bright  himself  ('  Guy's  Hosp.  Rep.'  for  1836,  p.  375). 

When  dropsy  cannot  be  otherwise  got  rid  of,  it  becomes  necessary  to 
resort  to  acupuncture,  or  draining  Avith  Southey's  tubes.  The  legs  should 
be  placed  in  a  dependent  position  first,  and  the  surface  should  be  then 
cleansed  and  carefully  oiled,  in  order  that  inflammation  of  the  skin  may 
be  as  much  as  possible  prevented.  As  the  semm  trickles  away,  it  should 
be  soaked  up  by  blankets  or  conveyed  to  a  vessel.  There  is  often  a  great 
diminution  of  the  anasarca  and  even  of  ascites.  By  antiseptic  precautions 
we  can  now  prevent  the  danger  of  erysipeloid  inflammation,  which  used 
occasionally  to  cause  sloughing,  and  thus  prove  fatal. 

*  It  was  strongly  advocated  by  Dr  Osborne,  of  Dublin,  as  early  as  1835. 
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During  convalescence  from  an  acute  attack  of  Bright's  disease  the  -reatest 
care  must  be  taken  to  prevent  the  occurrence  of  a  relapse.  The ''patient 
should  be  warmly  clad  with  flannel  next  the  skin.  He  must  avoid  exposure 
to  cold,  as  well  as  muscular  fatigue  and  long  railway  journeys  The  diet 
must  still  be  carefully  regulated,  as  regards  both  solid  food  and  alcoholic 
drinks.  Johnson  published  some  remarkable  cases  of  recovery  under  a 
purely  milk  diet  continued  for  weeks  or  months. 

Chronic  cases.— anoimia  of  Bright's  disease  is  best  met  by  tinc- 
ture of  steel,  but  not  while  the  urine  continues  scanty  and  smoky.  In 
treating  pleurisy  or  pericarditis,  blisters  are  best  avoided. 

When  the  tinctura  ferri  perchloridi  is  not  well  borne,  some  milder  pre- 
paration must  be  substituted,  such  as  the  ferri  et  ammoniae  citras,  or  the 
pilula  fern.  If  there  is  headache,  the  bromide  of  potassium  is  very  useful. 
It  is  often  of  great  advantage  to  the  patient  to  spend  the  winter  in  a  warm 
dry  climate,  such  as  that  of  the  Eiviera,  or  of  Egypt,  but  often  the  Canaries 
or  Cornwall  or  the  Channel  isles  are  quite  as  favourable.  In  renal  cirrhosis 
the  first  indication  is  to  relieve  the  arterial  tension.  No  doubt  this  is  part 
of  a  system  of  compensation ;  but  it  must  be  desirable  to  relieve  the  blood 
of  any  substances  which  the  kidneys  are  unable  to  remove,  and  the  accumu- 
lation of  which  renders  the  excessive  arterial  pressure  necessary.  As  a 
matter  of  experience,  the  regular  administration  of  purgatives  is  of  great 
value,  and  seems  to  be  capable  of  warding  off  cerebral  hsemorrhage  for  a 
time.  Nitro-glycerine,  again,  is  sometimes  serviceable,  especially  in  reliev- 
ing ursemic  dyspnoea ;  or  recourse  may  be  had  to  inhalations  of  nitrite  of 
amyl,  although  its  effect  is  only  temporary.  When  sedatives  are  needed, 
chloral  hydrate  is  safe,  and  usually  efficient.  Tincture  of  henbane  and 
chloralamide  and  sulphonal  deserve  the  same  praise. 

There  is  no  indication  for  the  administration  of  water  as  a  diuretic,  and 
when  there  are  signs  of  cardiac  dilatation  it  is  better  to  limit  the  amount  of 
liquid  taken  by  the  patient  to  as  little  as  he  can  take  with  comfort.* 

For  acute  urmnia  venesection  is  the  most  effectual  remedy;  the  abs- 
traction of  ten  or  fifteen  ounces  of  blood,  pZereo  rivo,  may  be  followed  by 
a  striking  and  rapid  subsidence  of  the  symptoms.  A  couple  of  leeches  on 
each  temple  is  one  of  the  most  efficient  modes  of  relieving  uraemic  head- 
ache, and  probably  of  warding  off  more  dangerous  symptoms.  In  other 
cases  the  inhalation  of  chloroform  proves  effectual,  and  bromides  relieve  a 
less  severe  headache. 

It  is  generally  advisable  to  give  a  purge  ;  and  we  may  prescribe  gamboge 
or  elaterium  or  croton  oil — drugs  which  are  better  avoided  in  ordinarj^ 
cases.  Sometimes  cold  affusion  to  the  head  may  be  employed  with  advan- 
tage. If  further  experience  should  confirm  the  belief  that  the  occurrence 
of  uraemia  often  leads  to  a  greater  activity  on  the  part  of  the  kidneys,  it 
would  be  well  to  abstain  from  diaphoretics,  such  as  pilocarpine  or  hot  air 
baths. 

In  cases  of  cardiac  dropsy,  secondary  to  renal  cirrhosis,  when  the  left 
ventricle  is  dilated,  and  the  pulse  soft,  frequent  and  irregular,  digita- 
lis is  often  invaluable.  By  it  the  disease  can  often  be  kept  at  bay  for  a 
considerable  time,  and  the  patient  may  even  be  restored  to  a  state  of  appa- 
rent health. 

It  is  important  to  remember  that  in  cases  of  Bright's  disease  (particularly 


*  This  treatment  was  lon^  ago  tausjhfc  by  v.  Ziemssen,  and  lias  lately  been  strongly 
ulvocated  by  Ewald  and  von  Noorden. 
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when  the  renal  cortex  is  much  wasted)  even  a  small  dose  of  ^P^^;;  .^^^j 
Dhia  may  produce  fatal  cerebral  symptoms.  Thus  in  one  case  a  giam  ot 
Spii  J  prescribed  for  pain  in  the  head,  appeared -to  be  the  cause  o  convul- 
sions and  stupor  that  ended  in  death ;  and  m  another  case  like  lesults 
seemed  to  be  due  to  the  administration  of  a  third  oi  a  gram  of  morphia  tor 
lead  colic.  A  patient  under  the  writer's  care,  who  was  suftenng  from  cancer 
of  the  throat,  died  comatose  from  subcutaneous  injection  of  a  fourth  ot  a 
crain  of  morphia,  and  after  death  the  kidneys  were  found  to  \e  "rrhotio 
with  wasting  of  the  cortex.  This  caution  was  given  by  Bright  himself, 
and  has  generally  determined  practice  since ;  but  lately  Dr  Stephen  Mac- 
kenzie has  published  cases  in  which  uraemic  symptoms  were  apparentiy 
relieved  by  morphia.  It  is  possible  that  there  may  be  exceptions  to  the 
<.eneral  rule,  but  at  present  we  do  not  know  under  what  peculiar  circum- 
stances the  danger  may  be  absent.  Even  if  we  admit  that  morphia  is 
admissible,  we  must  not  shut  our  eyes  to  its  possible  danger. 

Prognosis.— Bj  such  treatment  with  drugs,  combined  with  strict  diet, 
and  if  possible,  removal  to  a  warm  climate  during  winter  and  spring,  cases 
of  Bricrht's  disease,  both  parenchymatous  and  interstitial,  may  be  greatly 
alleviated  and  not  infrequently  cured.  The  statement  made  thirty  years 
a<^o  that  parenchymatous  nephritis,  when  once  estabhshed,  is  as  hopeless 
as  tuberculous  phthisis,  is  certainly  untrue  now,  even  with  the  better  pro- 
gnosis of  phthisis  which  pathology  and  clinical  experience  alike  have  taught 

us.  1-1 

Neither  uremic  convulsions,  nor  Cheyne-Stokes  breathing,  nor  derma- 
titis, nor  retinitis  are  so  fatal  as  these  symptoms  have  been  thought  to  be. 
Grave  they  undoubtedly  are,  but  the  writer  has  Avitnessed  recovery  follow 
after  each  one  of  them.  On  the  whole,  his  prognosis  is  much  more  hopeful 
in  cases  of  chronic  Bright's  disease  generally  than  it  was  thirty  years  ago. 

A  considerable  proportion  of  acute  cases  recover  completely  under  judi- 
cious treatment :  many  of  the  chronic  cases  last  until  they  can  no  longer 
be  counted  a  disease  {cf.  supra,  p.  662) ;  and  in  one  case  which  the  writer 
watched  for  more  than  25  years  the  albuminuria  and  the  signs  of  cardiac 
hypertrophy  gradually  disappeared  and  the  patient  is  now  in  good  health, 
the  only  difference  being  that  he  golfs  instead  of  hunting. 
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rey."es  note  W  Sll^ol.^  1  """'^  °^      diseases,  both  i„  h.s  brest  of  olde  and  in  his 

eyues  noN^e  by  reason  of  grauel  and  stone,  and  of  the  crampe  that  diners  times  ervneth 
him  m  his  legges."-SiR  Thos.  Moke  :  Zetier  to  Zady  Aligton,  fol.  14 34 

Structure  and  formation  of  calculi— Lithic  or  Uric  acid  and  Liihates—Omlate 
of  hme— Cystine,  Xanthine,  Indigo,  and  other  rare  calculi— Phosphate  of 
lime— Carbonate  of  lime— Fusible  calculus— Etiology  of  calculi 

bymptoms—hcematurm  :  its  other  causes— nephralgia— vomiting— treatment 

Ji^ffects— obstruction  and  suppression  of  urine— atrophy  of  one  kidney— hydro- 
nephrosis—anatomy  and  causes— diagnosis  from  hydatid  and  single  cust— 
Prognosis  and  treatment. 

Hydropyelitis  and  renal  abscess,  with  other  causes  of  pyuria. 

Treatment  of  calculi— solvents  of  lithic  acid— Nephrotomy,  nephrectomy,  and 
nephrolithotomy. 

The  great  emunctoiy  organs  of  the  body  are  adapted  for  removal  of  its 
excreta  in  different  jDhysical  conditions.  Carbonic  dioxide  passes  off  in  a 
gaseous  state  from  the  lungs  ;  water  from  the  lungs,  skin,  and  kidneys  ;  and 
insoluble  solids  from  the  bowels ;  while  the  soluble  excreta  are  removed  by 
the  kidneys  alone.  Under  certain  physical  or  chemical  conditions  these 
last  products  are  no  longer  held  in  solution,  but  form  urinary  precipitates, 
chiefly  "  red  gravel "  consisting  of  lithic  acid  and  the  lithates,  and  "  white 
gravel"  consisting  of  the  earthy  phosphates— both  fully  discussed  in  a 
former  chapter  (p.  578).  Sometimes,  however,  instead  of  forming  crystal- 
line or  amorjDhous  deposits,  these  products  form  larger  aggregations  which 
are  known  as  calculi  or  stones,  and  produce  characteristic  and  very  serious 
symptoms. 

The  formation  of  calculi  by  concretion  of  insoluble  mineral  products  in 
the  urinary  passages  is  exactly  comparable  to  that  of  gall-stones,  of  salivai-v 
or  of  prostatic  calculi,  and  of  rhinoliths ;  and  we  shall  find  that  there  is  a 
remarkable  likeness  in  the  effects  of  biliary  and  renal  calculi. 

Formation  of  calculi. — It  has  long  been  known  that  most  calculi  are 
made  up  of  concentric  layers  which  differ  in  composition,  and  that  the 
nucleus  or  central  part  may  be  quite  distinct  in  character  from  the  rest  of 
the  stone.  Most  calculi  are  formed  chiefly  of  lithic  acid,  according  to  Sir 
William  Roberts  five  out  of  six;  and  lithic  acid  was  once  thought  to  be 
the  most  frequent  constituent  of  their  nuclei.  This,  however,  was  a  mis- 
take ;  even  when  the  apparent  nucleur,  consists  of  uric  acid,  the  microscope 
generally  shows  that  the  very  centre  is  either  an  aggregation  of  spheroids 
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or  dumb-bells  of  oxalate  of  lime,  or  else  hedgehog-crystals  of  urate  of  soda. 
In  countries  where  Bilharzia  luematobia  is  endemic,  its  ova  frequently 
form  a  nucleus;  and  in  other  cases  it  consists  of  inspissated  mucus,  or 
ix  small  blood-clot,  or  casts  of  the  renal  tubes.  Ebstein  once  found  m 
the  urine  a  deposit  of  epithelial  cells  from  the  renal  pelvis  beautifully 
encrusted  Avith  uric  acid.  As  regards  the  spheroids  of  oxalate  of  lime 
which  form  the  nuclei  of  most  calculi,  Dr  Beale  maintains  that  they  often 
have  their  origin  within  the  tubes  of  the  kidney ;  not  only  has  he  found 
dumb-bells  in  the  substance  of  casts,  but  he  describes  and  figures  micro- 
:scopic  calculi,  already  laminated,  which  he  says  he  has  many  times  seen  in 
the  renal  tubes  after  death.*  Lastly,  vesical  calculi  are  sometimes  moulded 
•on  foreign  bodies  introduced  into  the  bladder  from  without. 

In  the  laminte  which  generally  make  up  the  body  of  a  calculus  the 
materials  are  often  laid  down  in  a  definite  manner.  Thus  lithic  acid  appears 
in  the  form  of  rods  or  columns,  piled  one  upon  another  or  arranged  side  by 
.side;  the  lithates"  appear  as  globules,  with  concentric  rings;  oxalate  of 
lime  may  form  spheroids,  and  dumb-bells  of  this  substance  are  sometimes 
embedded  in  laminee  consisting  mainly  of  urates.  Clear  crystalline  layers 
•of  uric  acid  or  calcium  oxalate  make  up  a  large  part  of  some  concretions. 

Although  few  calculi  consist  entirely  of  one  substance,  there  are  conspi- 
cuous chemical  distinctions  between  them  ;  and  corresponding  differences  in 
their  physical  characters. 

1.  Uric  acid  (C5HJN4O3).— These  are  the  commonest  of  all  stones. 
They  occur  as  extremely  hard  bodies,  of  round  or  oval  shape ;  smooth  on 
the  surface  or  tuberculated ;  of  an  ochrey,  faAvn,  or  reddish  colour.  They 
.are  formed  in  the  pelvis  of  the  kidney ;  and  sometimes  are  passed  in  enor- 
mous nmubers  while  still  small,  from  the  size  of  poppy  seeds  up  to  that 
■of  mustard  seeds  or  split  peas.  Not  infrequently  several  lithic  acid  stones, 
perhaps  as  large  as  marbles,  are  found  in  the  pelvis  of  the  kidney,  or  in  the 
bladder.  These  multiple  calculi  often  have  flat  surfaces  or  smaller  facets, 
produced  by  contact  with  one  another,  and  the  presence  of  such  surfaces  is 
important  as  an  indication  that  the  concretion  is  not  solitary.  Calculi  of 
m*ic  acid  sometimes  weigh  three  or  four  ounces. 

2.  Urate  of  soda  (Ci5H.^NaN403).— These  are  soft  cnncrHtions,  of  rare 
■occurrence,  which  appear  never  to  reach  a  large  size,  except  by  the  addition 
•of  lithic  acid,  or  some  other  substance.  Like  crystalline  deposits  of  lithates 
they  occur  chiefly  in  children. 

3.  Oxalate  of  lime  (CaCpj. —These  are  the  only  common  renal  calculi 
iDeside  those  of  uric  acid.  They  are  characterised  by  extreme  hardness  and 
a  rough  irregular  surface,  whence  the  name  of  "  mulberry  calculi."  They 
are,  however,  often  passed  safely  while  still  small,  as  smooth,  rounded, 
grey  or  brown  bodies,  like  hemp  seeds;  or  they  may  be  covered  with 
glistening  crystals.  As  a  cause  of  hsematuria,  pyelitis,  or  renal  colic  in 
middle-aged  people,  such  calculi  are  probably  more  frequent  than  those  of 
uric  acid.  The  larger  "  mulberry  "  stones  are  generally  of  a  blackish-broAvn 
colour,  and  irregularly  rounded  form;  Roberts,  however,  says  that  stones 
■of   the  same  composition  are  sometimes  oval,  smooth,  and  bluish-grey. 

*  Dv  Beale  met  with  a  remarkable  instimce  in  whicl)  a  smooth,  oval  urethral  calculus, 
two  inches  and  a  quarter  in  length,  was  composed  entirely  of  minute  concretions  of  calcic 
and  triple  phosphates,  united  by  a  whitish  material;  this,  however,  was  altogether  an 
exceptional  specimen,  for  it  is  said  to  have  lain  in  the  urethra  for  fifty  years  before  it  wiis 
■extracted.  In  vol.  xiii  of  the  '  Pathological  Transactions'  is  a  full  account  of  this  case  by- 
Mr.  Haynes  Walton. 
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^^hen  crushed,  they  break  into  sharp,  anguhir  pieces.  Mulberry  calculi 
are  usually  solitary,  and  are  never  present  in  large  numbers.  It  seldom 
happens  that  more  than  two  of  the  small  hemp-seed  concretions  are  passed 
uy  the  same  patient,  and  then  only  at  long  intervals. 

4.  Cystine  (C3H5NSO0).— Calculi  of  this  substance  are  very  rare.  They 
are  usually  egg-shaped ;  their  surface  is  granular,  and  glistens  with  minute 
ciystals ;  they  are  of  a  honey-yellow  colour,  and  on  section  look  semi-trans- 
lucent, like  beeswax,  and  show  indications  of  a  radiating  structure.  It  is 
curious  that  when  exposed  to  daylight  for  a  long  time  thev  slowly  acquire  u 
delicate  green  hue,  which  is  therefore  the  colour  of  museum  specimens. 
They  are  of  rather  soft  consistence,  so  as  to  be  marked  by  the  nail— a  dis- 
tinction from  the  uric  acid  calculi,  Avhich  they  somewhat  resemble.  They 
are  soluble  in  ammonia.  They  may  reach  a  considerable  size,  weighing  as 
much  as  three  or  four  ounces,  notwithstanding  the  low  specific  gravity  of 
cystine.  Roberts  describes  a  specimen,  passed  per  urethram,  which  was 
cylindrical,  an  inch  and  a  quarter  long,  and  weighed  twenty-seven  grains. 
They  usually  consist  of  pure  cystine  ;  but  one  mentioned  by  the  same  author 
had  a  nucleus  of  uric  acid,  with  an  outer  layer  made  up  of  a  mixture  of  m-ic 
acid  and  cystine.  In  the  '  Path.  Trans.'  for  1880  (p.  182)  Mr  Shattock  de- 
scribed a  cystine  calculus  which  contained  a  minute  proportion  of  oxalate 
of  lime  throughout,  beside  a  thin  layer  consisting  entirely  of  that  salt: 
the  nucleus  was  of  cystine.  In  the  Guy's  Hospital  Museum  there  are  ten 
cystine  calculi,  successively  passed  by  the  same  patient  (Nos.  214i,  seq.), 
Mr  Jacobson  once  removed  from  the  kidney  of  a  patient  of  the  writer's  a 
calculus  of  cystine  weighing  387  grains. 

5.  Xanthine  (CsH^N^Oo).— This  substance  Avas  discovered  by  the  elder 
Marcet,  about  the  year  1817,  in  a  calculus  given  him  by  Dr  Babington  : 
and  only  five  instances  of  its  occurrence  are  on  record"^  altogether.  Its 
chemical  composition  is  that  of  uric  acid,  less  one  atom  of  oxygen;  hence 
it  was  at  one  time  termed  "  uric  oxide."  The  characteristic  test  for  it  is 
analogous  to  the  well-known  murexide  test  for  uric  acid:  when  moistened 
with  nitric  acid  it  dissolves  without  eflEerveseence,  and  on  evaporation  there 
is  left  a  bright  yellow  residue ;  this,  when  cool,  becomes  violet-red  (not 
purple-blue)  if  treated  with  a  solution  of  caustic  potass.  It  is  insoluble  in 
cold,  and  sparingly  soluble  in  hot  water  (1  in  1000  parts  at  100°  C),  but  is 
readily  dissolved  by  liquor  ammonise  or  liquor  potassse. 

Hitherto  xanthine  calculi  seem  never  to  have  been  fomid  in  the  renal 
pelvis,  only  in  the  bladder.  In  their  physical  characters  they  resemble  uric 
acid  calculi.  One  removed  by  Langenbeck  from  a  child  weighed  339  grains 
('Guy's  Hosp.  Reijorts,'  vii,  202;  Museum.  21459"). 

6.  Indigo  (CgHrjNO). — I'his  substance,  like  xanthine,  scarcely  ever  occurs 
as  a  urinary  deposit,  though  it  occasionally  colours  lithates.  As  a  concre- 
tion it  has  only  once  been  found  in  the  renal  pelvis  of  a  middle-aged 
Avoman,  by  Dr  Ord  ('  Path.  Trans.,'  1878).  It  formed  a  flat  broad  cake, 
like  a  lozenge  in  shape  and  size,  and  weighed  forty  grains ;  its  surface  was 
partly  dark  bro-nn,  partly  bluish  black ;  its  section  grey  and  polished.  On 
paper  it  left  a  blue-black  mark. 

7.  Urostealith. — This  name  was  given  by  Heller  in  1845  ('  Heller's  Arch./ 
Band  ii)  to  certain  soft,  elastic  concretions,  like  india-rubber,  which  were- 
passed  by  a  young  man.  Sir  John  Moore,  of  Dublin,  has  since  ('  Dubl. 
Quart.  Journ.,'  xvii)  met  with  similar  specimens,  and  in  the  Museum  of  the 
College  of  Surgeons  thei-e  are  two  which  belonged  to  Hunter's  collection. 
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The  latter  were  taken  from  the  bladder,  and  perhaps  the  fatty  salts  of 
lime,  of  which  they  are  entirely  made  up,  were  formed  by  the  decomposi- 
tion of  a  solution  of  soap,  which  might  have  been  injected  for  therapeutical 
purposes.    This  theory,  however,  seems  not  to  apply  to  the  other  cases. 

In  the  '  Med.-Chir.  Trans.'  for  1872,  Mr  McCarthy  described  certain 
calculi  of  peculiar  form,  eleven  in  number,  which  were  taken  from  the  left 
kidney  of  a  woman  after  death.  When  first  removed  they  felt  soft  and 
greasy,  and  they  each,  consisted  of  a  central  globular  body,  with  long  taper- 
ing spines  projecting  from  it.  None  of  these  appear  to  have  been  analysed, 
but  a  somewhat  similar  concretion  from  the  right  kidney  was  found  to 
contain  36" 6  per  cent,  of  fat  and  cholesterine,  the  other  chief  ingredients 
being  lithates  (35  per  cent.)  and  oxalates  (9  per  cent.).  Similar  specimens 
in  the  Museum  of  the  College  of  Surgeons  are  said  to  consist  of  oxalate  of 
lime.  Mr  Benjamin  Duke,  of  Clapham,  once  removed  several  similar  calculi 
after  death. 

8.  Phosphate  of  lime,  or  hone  earth  (CH32PO4). — All  the  varieties  of  calculi 
hitherto  described  appear  to  occur  in  acid  urine ;  certainly  this  is  the  case 
with  the  two  of  clinical  importance^ — ^uric  acid  and  calcic  oxalate.  This  is 
an  important  distinction  between  them  and  the  three  remaining  kinds, 
for  the  latter  can  only  be  formed  when  the  urine  is  alkaline.  One,  which,  is 
very  rare,  consists  of  phosphate  of  lime.  Concretions  formed  of  this  sub- 
stance are  described  by  Koberts  as  being  white  and  chalky  in  appearance, 
and  rather  smooth  on  the  surface,  with  an  earthy  fracture.  Their  texture  is 
sometimes  loose,  sometimes  veiy  compact ;  and  they  vary  in  size  from  a 
pea  to  a  hen's  egg.  In  the  Museum  of  the  Manchester  Infirmary  there  is  a 
laminated  specimen  in  which  bone  earth  alternates  with  uric  acid.  A  pecu- 
liarity of  calculi  composed  of  pure  phosphate  of  lime  is  that  while  they 
require  alkaline  urine  for  their  production,  it  must  not  be  alkaline  from 
ammonia,  since,  if  it  were,  the  triple  phosphate  could  not  fail  to  form,  and 
to  make  up  a  large  part  of  their  substance. 

9.  Carbonate  of  lime  (CaCOy). — Concretions  of  this  substance  are  very 
rarely  seen  in  the  human  subject.  Roberts  says  that  when  they  do  occur 
they  are  generally  small  veiy  hard  bodies,  varying  from  the  most  minute 
size  up  to  that  of  a  hazel  nut ;  grey,  yellowish,  or  bronze-coloured  :  smooth 
on  the  surface,  sometimes  with  a  metallic  lustre.  Haldane,  of  Edinburgh, 
once  foxmd  many  small  calculi  consisting  of  carbonate  of  lime  in  the  renal 
pelvis  of  a  man  who  had  died  from  spinal  abscess.  Some  years  before, 
Roberts  had  met  vnth.  a  case  in  which  immense  numbers  of  precisely  similar 
bodies  were  passed  during  life.  The  largest  of  them  Avere  the  size  of  mustard 
seeds,  they  were  translucent  and  of  an  amber  colour,  and  showed  a  laminated 
structure  under  the  microscope.  They  were  jDrobably  also  of  renal  origin. 
The  urine  in  which  they  were  found  w^as  ammoniacal.* 

10.  Mixed  calcic  and  ammonio-magnesian  phosphates  ("  fusible  calcu- 
lus "). — ^We  saw  how  the  decomposition  of  urea  into  carbonate  of  ammonia 
during  the  alkaline  fermentation  of  urine  inevitably  leads  to  the  formation 
of  the  "  triple  "  phosphate  of  ammonia  and  magnesia ;  and  how  this  salt 
and  the  amorphous  phosphate  of  lime  come  down  together  as  a  precipitate, 
which  has  a  strong  tendency  to  agglomerate  into  a  mortar-like  mass  (p.  589). 

*  In  vol.  xix  of  the  '  Piithologiciil  Transactions'  a  large  renal  calculus  is  described  hs 
composed  of  carbomite  of  lime,  but  in  vol.  xxviii  it  is  stated  that  on  a  re-examination  of 
the  specimen  it  proved  to  consist  of  other  materials. 
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It  sometimes  collects  on  the  surface  of  the  inflamed  mucus  membrane  of 
the  bladder,  or  on  any  foreign  body  exposed  to  its  action,  particularly  upon 
calculi,  of  whatever  nature,  whicji  are  washed  by  putrid  urine.  It  rarely 
forms  the  starting-point  of  a  stone,  whether  in  the  kidney  or  in  the 
bladder;  but  it  often  converts  a  small  nucleus  into  a  concretion  of  enor- 
mous size.  It  is  a  soft  friable  substance ;  in  the  blowpipe  flame  it  melts 
into  a  kind  of  enamel,  whence  the  term  "  fusible  calculus."  In  the  bladder 
it  may  form  stones  weighing  as  much  as  twenty,  thirty,  or  even  forty  ounces. 
In  the  kidney  it  often  takes  the  shape  of  the  pelvis  and  calyces,  each  branch 
with  an  exiJansion  at  its  end.  This  is  the  only  calculus,  beside  those  of 
lithic  acid  and  calcic  oxalate,  that  is  not  rare. 

Dr  Gee  has  recorded  ('  Med.-Chir.  Trans.,'  vol.  xxxix)  a  case  in  which 
such  a  concretion  weighed  thirty-six  and  a  quarter  ounces ;  it,  or  rather  the 
remains  of  the  kidney  stretched  over  it,  had  been  felt  during  life  as  an 
abdominal  tmiiour  of  stony  hardness.  As  is  often  the  case,  its  surface  was 
covered  with  brilliant  crystals  of  pure  triple  phosphate,  but  these  were  of 
exceptional  size  and  beauty,  some  of  the  prisms  being  half  an  inch  long. 
The  whole  of  the  calculus  was  veiy  hard  and  dense;  and  it  had  a  dark 
brown  nucleus,  which  consisted  mainly  of  oxalate  of  lime.  Such  "  coral- 
like "  masses,  sending  prolongations  into  the  several  renal  calyces,  are  only 
found  as  a  result  of  ammoniacal  decomposition  of  the  urine  in  the  renal 
pelvis,  and  are  probably  always  composed  of  mixed  phosphates.  Dr  Ord 
and  Mr  Wagstaffe  have  published  similar  cases  in  the  '  Pathological  Trans- 
actions.' 

Etiology. — It  is  apparent  that,  in  acid  urine,  the  only  calculi  likely  to 
form  are  composed  of  lithic  acid,  or  of  oxalate  of  lime,  or  of  alternating 
layers  of  lithic  acid,  lithates,  and  oxalate.  Phosphatic  calculi  very  rarely 
occur  except  when  the  urine  is  ammoniacal,  and  only  by  deiDOsition  on  a 
pre-existing  nucleus,  which  (when  not  a  foreign  body)  is  either  lithic  acid 
or  oxalate  of  lime.  The  astiology  of  primary  calculus,  therefore,  resolves 
itself  into  the  causes  that  favour  the  j)recipitation  of  uric  acid  or  calcic 
oxalate  from  the  urine. 

The  eastern  counties  of  England,  and  especially  Norfolk,  are  well  known 
to  yield  a  much  larger  proportion  of  cases  of  stone — at  least  of  stone  in  the 
bladder — than  any  other  district.  But,  in  his  address  on  surgeiy  delivered 
before  the  British  Medical  Association,  in  1874,  Mr  Cadge,  of  Norwich,  esti- 
mated that  lithic  acid  and  the  lithates  make  up  nine  tenths  of  the  calculi 
obsei-ved  there,  whereas  for  the  Avhole  of  England  a  lower  proportion  (usually 
five  sixths)  is  generally  given.  It  seems  therefore  probable  that  the  exces- 
sive number  of  cases  in  the  eastern  counties  is  due  to  calculi  of  uric  acid, 
the  frequency  of  calculi  formed  of  oxalat-e  of  lime  being  no  greater  there 
than  elsewhere.  Mr  Cadge  could  only  call  to  mind  three  cases  in  which  he 
had  removed  an  oxalate  of  lime  stone  from  an  adult.  In  one  of  these  cases, 
only  the  outside  shell  consisted  of  oxalate,  the  central  part  being  uric  acid  ; 
the  patient  had  been  recently  living  in  North  Wales,  having  previously  left 
Norfolk,  probably  with  a  uric  stone  already  in  his  bladder.  Another  case 
occurred  in  a  soldier  who  had  only  been  for  a  short  time  in  this  county. 
The  third  Avas  in  a  Norfolk  man,  but  he  also  had  resided  elseAvhere. 

Why  deposits  of  lithic  acid  should  occur  so  frequently  in  East  Anglia 
is  unknown.  It  is  genei-ally  believed  that  hardness  of  drinking  water  is 
one  cause  of  calculus,  and  the  soil  of  Norfolk  and  Suffolk  is  mostly  creta- 
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ceous ;  but  the  chalk  formation  is  not  confined  to  the  eastern  counties, 
and  limestone  soils  make  water  "  hard."  „    v  i 

At  first  sio-ht  it  seems  difficult  to  understand  how  this  "  hardness,  whicli 
means  abimdance  of  earthy  salts,  can  affect  the  concretion  of  calculi,  since 
calcic  oxalate  and  lithates  do  not  occur  as  minerals,  and  chalk  is  the  rarest 
constituent  of  calculi.  But  distilled  water  Avill  dissolve  lithates,  oxalates,  or 
other  more  or  less  "  insoluble  "  substances  better  than  water  already  holding 
other  salts  in  solution.  Hence  if  the  blood  and  urine  of  patients,  who  habi- 
tually drink  well-water  from  a  calcareous  soil,  contain  more  salts  m  solution 
than  in  the  case  of  those  who  drink  rain-water— a  supposition  which  has  not 
yet  been  verified— it  would  follow  that  the  small  quantity  of  oxalate  of  lime 
or  lithic  acid,  which  was  held  in  solution  in  the  urine  in  the  latter  case,  would 
begin  to  be  deposited  in  the  former. 

Calculi  are  said  to  be  less  common  in  Germany  than  in  France  and 
England,  and  to  be  remarkably  rare  in  Sweden.  In  India,  calculus  is  ex- 
tremely common  in  the  Punjab,  not  uncommon  in  Bengal,  Oudh,  and  the 
North-west  Provinces,  less  common  in  Bombay  and  Central  India,  and  ex- 
ceedingly rare  in  the  Madras  presidency  and  in  Assam  (Dr  A.  E.  Roberts, 
the  '  Lancet,'  1895,  vol.  i,  p.  381). 

Hereditaiy  influence  sometimes  shows  itself  in  a  marked  way;  but 
persons  who  come  to  live  in  Norfolk  are  said  sometimes  to  form  a  calculus 
veiy  rapidly,  while  others  who  leave  the  district  lose  the  proclivity. 

In  children  stone  is  almost  entirely  confined  to  the  poor,  and  Mr  Cadge 
was  inclined  to  think  that  a  deficient  supply  of  milk  as  food  had  to  do  with , 
it.  The  late  Sir  William  Fergusson  is  said  to  have  complained  that  he 
only  once  received  a  fee  for  cutting  a  child  for  stone.  The  only  child 
of  well-to-do  parents  whom  he  had  treated  for  this  disease  was  said  by  the 
mother  to  have  differed  from  all  her  other  children  in  having  never  been 
able  to  take  milk. 

Sex  and  age. — Stone  is  far  more  frequent  in  males  than  in  females ;  but 
this  applies  to  stone  in  the  bladder  rather  than  in  the  kidney.  ^  In  fact,  the 
difference  is  probably  not  in  the  less  frequent  formation,  but  in  the  earher 
and  easier  escape  of  calculi  from  the  female  bladder. 

As  regards  age,  vesical  calculi  are  Avell  known  to  be  much  less  common 
in  young  adults  than  in  children  and  in  old  people,  but  it  is  not  certain  that 
the  same  rule  applies  to  renal  calculi. 

Symptoms  and  effects  of  renal  calculi.— The  morbid  conditions  produced 
by  the  presence  of  gravel  or  calculi  in  the  kidney  may  be  classed  together  as 
"  nephrolithiasis."  They  depend  upon  irritation  of  the  renal  pelvis,  or  upon 
mechanical  obstraction  of  the  ureter,  and  may  be  an-anged  as  follows, — the 
first  three  are  symptoms,  the  rest  pathological  eft'ects  : 

1.  Pain  in  the  loins,  or  renal  lumbago. 

2.  Hcematuria,  the  most  constant  effect  of  calculi. 

3.  Renal  colic,  consisting  of  nephralgia  Avith  vomiting,  and  produced  by 
the  passage  of  a  stone  into  the  ureter. 

i.  Obstructive  anuria,  or  suj)pression  of  urine,  caused  by  impaction  of  a 
calculus  in  one  ureter,  when  the  opposite  kidney  is  from  any  cause  already 
incapable  of  secreting  urine. 

ii.  Unilateral  atrophi/  of  a  kidney,  from  obstruction  of  its  ureter. 

iii.  Hydronephrosis,  from  the  same  cause. 

iv.  Pyelitis,  with  pyonephrosis  and  perinephric  abscess. 
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I  Renal  lu,nhagn  ---ln  the  mildest  form  of  nephrolithiasis  the  principal 
symptom  is  a  dull  aching  pain  in  the  loins,  lumbago.  Such  a  pain  is  of  Jen 
the  result  of  irritation  of  the  kidneys  by  the  urine,  or  by  somethinrd^o!  ted 
irom  It.  It  IS  practically  difficult  to  distinguish  such  cases  from  those  of 
myalgia  (or,  as  it  is  vaguely  called,  muscular  "  rheumatism  ")  affectinr.  the 
lumbar  muscles,  for  in  both  cases  the  back  may  feel  stiff,  and  stooping  may 

iifh^tL  f  ^ri-  W^^^' the  urine  is  strongly  acid  and  deposit's 
hthates,  and  relief  is  given  by  making  it  alkaline,  Ave  are  justified  in  alcrib- 
ing  a  renal  origin  to  tlie  attack.  Often  the  pain  is  at  once  removed  by  a 
ew  full  doses  of  the  citrate  of  potass,  repeated  at  short  intervals.  It  may 
be  a  question  whether  lumbago  is  ever  due  to  an  over-acid  state  of  the 
urine  alone,  or  whether  there  is  not  an  actual  sediment  of  uric  acid  in  the 
renal  pelvis  which  is  re-dissolved  when  the  secretion  becomes  alkaline, 
ine  dull  aching  sensation  is  sometimes  experienced  only  when  the  patient 
hrst  wakes  m  the  morning,  and  ceases  after  he  gets  up,  and  "the  alkaline 
tide    sets  in  after  food  (p.  574). 

2.  Hcematuria.—The  presence  of  blood  in  the  urine  is  an  almost  invari- 
able symptom  of  renal  calculus.  When  hemorrhage  is  profuse,  the  urine 
may  look  like  pure  blood.  From  this  every  gradation  of  colour  may  be 
observed  down  to  the  palest  pink  or  the  faintest  brown  tinge.  The  pink 
and  red  shades  are  due  to  the  urine  being  neutral  or  alkaline,  and  are  seen 
as  a  rule  m  cases  of  haemorrhage  from  the  bladder ;  the  brown  and  smokv 
tints  are  caused  by  the  haemoglobin  being  changed  into  acid  haematin,  and 
therefore  appear  with  an  acid  state  of  the  urine.  The  red  colour  seen  in 
profuse  renal  haemorrhage  depends  on  the  alkaline  serum  neutralising  the 
acid  unne.  In  many  instances,  when  the  colour  is  not  in  itself  distinctive, 
there  is  a  sediment  which  cannot  be  mistaken  :  on  tilting  the  chamber  vessel 
from  side  to  side,  a  granular-looking  reddish-brown  substance  may  be  seen 
lying  just  within  the  edge  of  the  fluid,  and  following  its  movements. 

In  any  case  the  microscope  will  at  once  reveal  the  presence  of  blood 
in  a  drop  of  urine  taken  from  the  bottom  of  a  vessel  in  which  it  has  been 
standing  for  a  little  while,  or  sometimes  from  the  bulk  of  the  urine  directly 
after  it  is  voided.  It  is  impossible  to  insist  too  strongly  upon  the  import- 
ance of  microscopical  examination  in  all  cases  in  which  haematuria  may  be 
suspected ;  without  it  the  absence  of  blood  should  never  be  asserted.  The 
only  cases  in  which  haematuria  may  fail  of  detection  by  the  microscope  are 
when  the  urine  is  of  very  low  specific  gravity  or  in  a  state  of  ammoniacal 
decomposition,  for  in  such  cases  the  blood-discs  may  be  rapidly  destroyed. 
In  urine  of  acid  reaction  and  a  normal  density  they  remain  visible  for  days. 

Albumen  must  always  be  contained  in  urine  in  which  there  is  blood. 
But  the  ordinary  tests  often  fail  to  show  it,  when  the  discs  are  at  once  seen 
with  the  microscope. 

Blood-corpuscles  do  not  always  retain  their  form  in  urine :  they  often 
have  crenated  edges,  and  sometimes  they  are  shrivelled;  in  dilute  urine 
they  often,  however,  become  delicate  globular  corpuscles  slightly  larger 
than  natural,  due  to  endosmosis,  from  urine  being  of  much  lower  specific 
gravity  than  blood.  Minute  discoid  forms  of  oxalate  of  lime  might  be  mis- 
taken for  blood-corpuscles  in  urine,  but  they  are  more  refracting  and  have 
no  yellow  tinge.  Dr  Beale  speaks  of  cases  in  which  spirilla  looked  so  like 
blood-discs  that  great  care  was  required  to  distinguish  them.  The  micro- 
scope at  once  distinguishes  haematuria  from  haemoglobinuria  (supra,  p.  593) 
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by  discovering  the  presence  of  blood-corpuscles.    But  the  two  conditions 
umy  co-exist  or  may  each  replace  the  other  in  the  same  patient. 

Beside  the  microscopic  test,  the  spectroscope  may  be  used  oi  chemical 
tests  applied.  One  of  the  latter  is  known  as  Heller's;  it  consists  in 
rendering  the  urine  alkaline  by  the  addition  of  caustic  potass  or  soda  and 
Ln  boiling,  so  as  to  precipitate  the  earthy  phosphates,  which  carry  down 
with  them  any  blood-colouring  matter  that  the  fluid  may  contain.  baUcow- 
ski  says  that  this  reaction  is  very  delicate,  but  that  it  also  occurs  J^th  the 
colouring  matter  of  rhubarb  or  senna.  Another  test  much  employed  m  this 
country  Is  adding  to  the  suspected  urine  a  drop  of  freshly  prepared  tincture 
of  guaiacum,  and  shaking  it  up  with  a  few  drops  of  ozonic  ether  ;  it  blood  is 
present,  a  bright  blue  appears  in  the  layer  of  ether  that  collects  on  the 
surface  of  the  fluid  when  it  has  stood  for  a  minute  or  so.  Ihe  chiet  sources 
of  fallacy  lie  in  the  fact  that  saliva,  nasal  mucus,  and  iodide  of  potassium^ 
<,ive  the  same  reaction.  According  to  Dr  Mahomed  (' Med.-Chir  Trans., 
Ivii)  this  guaiacum  test  is  even  more  delicate  than  that  of  the  spectroscope ; 
but  it  is  too  uncertain  to  be  of  much  practical  value. 

It  must  not  be  forgotten  that  blood  may  be  added  to  unne  for  purposes 
of  deception.  In  one  such  case  the  microscope  showed  that  the  corpuscles 
present  were  the  oval  blood-discs  of  a  bird.* 

Causes  of  hcematuria  generally.— Blood  in  the  urine  may  be  a  symptom 
of  a  general  disease:  purpura,  scurvy,  smallpox,  black-water  fever,  yellow 
fever,  leuchsemia,  or  any  other  form  of  grave  anaemia.  Whether  hema- 
turia is  ever  vicarious  to  menstruation,  or  to  a  haemoiThwdal  flux  or  to 
asthma  is  doubtful;  such  cases  do  not  occur  now  as  they  used  to.  It  niay 
certainly  be  caused  by  congestion  or  embolism  in  valvular  disease  ot  the 
heart;  and  more  frequently  renal  hsematuria  is  a  symptom  of  calculi  and 
travel,  acute  nephritis,  and  also  of  tuberculous  ulceration,  and  new  gi-owths. 
°  Bleedincr  of  the  bladder  may  be  caused  by  stone,  acute  cystitis,  e.  g.  trom 
gonorrhoea,'' tuberculous  or  cancerous  ulceration,  villous  growths,  or  the 
presence  of  Bilharzia  hcematobia.  . 
Blood  in  small  quantity  is  present  in  healthy  women's  urine  during 

the  catamenial  flow.  , 

Haematuria  may  appear  when  the  kidney  has  been  lacerated  by  violence, 
in  cases  of  poisoning  by  oil  of  turpentine  or  by  cantharides,  and  m  very  rare 
cases  in  which  quinine,  by  a  curious  idiosyncrasy,  produces  a  like  ettect 
('Brit  Med.  Journ.,'  Jan.,  1870).  The  renal  congestion  which  m  some 
patients  is  set  up  by  the  application  of  a  blister  sometimes  produces  hjema- 
turia;  sometimes  only  fibrin  is  exuded,  but  in  such  quantity  as  to  form 
transparent  gelatinous  clots  in  the  bladder,  and  obstruct  the  outflow  of 
urine.  A  case  of  this  kind  occurred  in  the  writer's  practice  m  1886,  and 
two  are  related  by  B  artels. 

In  some  instances  hs&maturia  has  been  caused  by  undue  sexual  indul- 
gence ;  and  occasionally  by  hard  riding  on  horseback  or  on  a  bicycle. 

When  blood  is  poured  into  the  urinary  passages  in  sufiicient  quantity  to 
coagulate,  symptoms  of  various  kinds  may  result.  Thus  a  clot  in  the  ureter 
may  produce  an  attack  of  "  renal  colic  "  just  like  that  caused  by  an  impacted 
calculus ;  and  clots  in  the  bladder  may  give  rise  to  dysuria,  or  to  complete 
retention  of  urine. 

*  I  once  checked  an  attempt  of  this  kind  by  remarking  that  it  was  necessary  for  me  to 
sec  the  urine  passed.  The  patient,  wlio  had  had  a  railway  accident,  subsequently  confessed 
that  he  mixed  with  his  nrine  blood  that  came  from  a  cut  upon  the  wrist.— C.  H.  V. 
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Seat  of  /.^.^orW.ai,..-When  blood-clots  are  passed  in  the  urine,  they 
often  clear  up  all  doubt  as  to  the  seat  of  the  h«.u.orrhage.  Sometin.e;  theJ 
are  discoid  and  were  evidently  formed  on  the  floor  of  the  bladder:  some- 
times cylindrical  having  come  from  a  ureter.  Microscopic  blood-casts  of 
the  unniferous  tubes  prove  of  course  that  the  haemorrhage  is  derived  from 
the  renal  cortex     They  are  rarely  found  except  in  acute  tubal  nephritis 

We  may  be  helped  in  discovering  the  seat  of  hsematuria  by  the  way  in 
which  the  blood  escapes  during  micturition.  When  bleeding  occurs  from 
t^ie  urethra,  the  blood  precedes  the  stream  of  urine,  and  is  washed  out  by  it 
On  the  other  hand,  when  the  bladder  is  the  seat  of  disease,  it  is  towards  the 
end  of  micturition  that  the  urine  is  most  deeply  discoloured.  Dr  Beale 
speaks  of  cases  m  which  persons,  apparently  healthy,  day  after  day  pass 
small  quantities  of  blood,  just  as  micturition  is  ceasing ;  it  would  seem  that 
the  eftort  required  to  expel  the  last  drop  of  urine  causes  the  rupture  of  a 
tew  capillaries  about  the  membranous  part  of  the  urethra  or  the  neck  of  the 
bladder.  \\hen  there  is  haemorrhage  from  the  renal  pelvis,  the  blood  is 
always  intimately  mixed  with  the  urine  ;  but  so  it  is  likewise  in  manv  cases 
m  which  its  origin  is  from  the  bladder. 

When  the  urine  is  of  red  or  pink  hue  this  is  due  to  the  reaction  being 
alkaline,  and  hence  the  seat  of  haemorrhage  is  most  Hkelv  the  bladder 

If  the  urine,  instead  of  being  bright  red,  has  a  bro^^■nish  hue  ("  like 
tea  ),  this  shows  that  the  blood-corpuscles  have  been  acted  on  by  acid  and 
their  haemoglobin  turned  to  acid  hsematin  ;  the  probability  is  that  it  came 
trom  the  kidney.  If,  however,  the  haemorrhage  is  profuse,  the  urine  re- 
mains red;  for  the  blood-serum  then  neutralises  the  smaller  amount  of 
acid  urine. 

After  all,  it  must  be  confessed  that  in  certain  cases,  including  some  of 
the  most  severe,  there  are  no  certain  indications  as  to  the  seat  of  the 
haemorrhage,  except  from  other  symptoms,  such  as  pain  or  dysuria. 

In  practice  almost  the  only  vesical  affections  that  give  rise  to  profuse 
hasmaturia,  as  their  sole  symptom,  are  villous  tumours  and  other  forms  of 
new  growth,  generally  malignant.  The  late  Sir  George  Humphiy  believed 
that  the  occasional  cessation  of  hasmaturia  for  a  long  period  favours  a 
diagnosis  of  villous  disease  of  the  bladder.  Such  diseases  occur  chiefly  in 
patients  who  have  reached  middle  age. 

Thus  in  1865  a  child,  only  eighteen  mouths  old,  died  in  Guy's  Hospital  from  the  effects 
of  a  polypoid  growtii  of  the  neck  of  the  bladder.  Tlie  writer  had  once  sent  him,  from  Mr. 
Jiryaut,  ii  mmute  clot  wliich  was  passed  with  tlie  urine  of  a  little  girl  in  apparent  healtli, 
and  only  five  years  old;  on  microscopic  examination  a  beautiful  tuft  of  villous  growth  was 
apparent,  and  she  soon  afterwards  died.  In  1877  an  autopsy  was  made  in  the  case  of  a 
man  aged  thirty-four,  who  said  that  ever  since  he  was  twelve  years  old  he  had  suffered 
from  ha;maturiti,  recurring  at  intervals  of  weeks  or  months,  with  greater  or  lass  severity. 
There  was  found  a  soft  spindle-cell  sarcoma,  growing  as  a  flat,  slightly  lobulated  tumour 
trom  the  base  of  the  bladder  on  one  side. 

Occasionally,  as  in  a  case  of  Murchison's  ('  Path.  Trans.,'  1869),  villous 
growths  from  the  pelves  of  both  kidneys  are  associated  with  a  like  afiection 
of  the  bladder.  Mr  Davies-Colley  once  succeeded  ('  Clin.  Soc.  Trans.,'  1881) 
in  removing  through  a  perinaeal  incision  a  villous  growth  from  the  bladder 
of  a  man  aged  thirty-two,  who  had  suffered  for  eight  years  from  haematuria, 
and  was  completely  cured  by  the  operation.  This  patient  had  sometimes 
passed  blood  at  the  beginning  of  micturition,  sometimes  at  its  close.  Sir 
Henry  Thompson  and  several  other  surgeons  have  published  successful 
cases  of  the  same  kind. 
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Hemorrhage  from  the  rencd  pelvis  may  be  due  to  various^  causes. 
When  a  patient  passes  blood  in  the  urine  without  there  being  other  sym- 
ptoms to  throw  light  upon  the  nature  of  the  disease,  the  presumption  is 
generally  in  favour  of  the  presence  of  a  renal  calculus;  but  the  possibility 
that  tubercle  or  cancer  of  the  kidney  may  be  developing  itself  must  never 
be  left  out  of  consideration  *  It  is,  however,  surprising  how  often  one  meets 
in  practice  with  profuse  hsematuria,  which  causes  great  alarm,  and  ceases 
after  two  or  three  days  mthout  any  clue  as  to  its  source,  leaving  the 
patient  apparently  as  well  as  ever.  The  late  Sir  William  Gull  reassured 
a  student  who  was  subject  to  this  symptom  by  calling  it  epistaxis  ot  the 

In  1881  a  man  aged  sixty-three  was  admitted  into  Guy's  Hospital  with 
extreme  wasting  and  cachexia.  After  a  few  days  he  was  attacked  with 
severe  hfematuria.  This,  however,  quickly  subsided,  though  afterwards  pus 
appeared  in  the  urine,  and  three  weeks  later  he  died.  At  the  autopsy  it 
was  found  that  the  cause  of  the  wasting  was  cancer  of  the  oesophagus.  In 
one  of  the  calyces  of  the  left  kidney  a  calculus  was  impacted.  The  Immg 
of  the  renal  pelvis  was  much  thickened,  oedematous,  and  of  a  deep  purple 
colour  from  ecchyniosis,  looking  like  velvet.  Probably  a  like  condition  is 
generally  present  when  hsematuria  is  the  main  symptom. 

It  is  a  question  whether  bleeding  e\er  occurs  as  a  result  of  granular 
deposits  of  uric  acid  or  oxalate  of  lime,  or  Avhether  the  presence  of  a  cal- 
culus is  necessary.  Whenever  even  small  calculi  are  present  in  the  kidneys 
or  their  pelves,  hsematuria  is  apt  to  occur  after  horse  exercise,  bicycling, 
or  riding  in  a  railway  carriage.  Even  when  no  blood  is  obvious  to  the 
naked  eye,  a  microscopic  examination  of  the  urine  passed  afterwards  may 
decide  the  presence  of  a  renal  calculus.  In  most  cases  of  this  kind  there 
is  lumbar  pain,  or  pain  referred  to  the  front  of  the  abdomen  on  one  side, 
or  to  the  groin.  A  fact  to  which  Brodie  drew  special  attention  is  that  the 
symptoms  are  sometimes  referred  mainly  to  the  bladder.  Micturition  may 
be  frequent,  and  accompanied  by  a  cutting  pain  in  the  neck  of  the  bladder 
and  in  the  urethra,  so  that  the  presence  of  a  vesical  calculus  is  suspected. 

Treatment. — Whatever  the  cause  of  hciematuria,  rest  in  bed  is  essential. 
If  the  seat  of  haemorrhage  is  the  kidney,  ice-bags  are  often  applied  to  the 
loin;  if  the  bladder,  to  the  hypogastric  region.  It  is  doubtful  whether 
cold  applied  to  the  surface  has  any  decided  effect  in  checking  local  haemor- 
rhage, either  in  the  lungs,  the  brain,  the  stomach,  or  the  kidneys;  bvit 
there  is  better  Avarrant  for  introducing  injections  of  iced  water  into  the 
rectum  or  into  the  bladder  itself.  Prout  found  the  injection  into  the 
bladder  of  a  solution  of  alum  (twenty  to  forty  grains  in  a  pint  of  water) 
effectual  when  the  htemon-hage  was  vesical.  As  internal  styptics,  gallic 
acid,  acetate  of  lead,  ergot,  and  alvun  may  be  employed ;  and  in  some  cases 
the  tincture  of  perchloride  of  iron  is  parti culai'ly  serviceable.  Oil  of  tur- 
pentine, too,  may  succeed  Avhen  all  other  drugs  have  failed ;  it  would  pro- 
bably be  injurious  if  the  blood  came  from  the  renal  cortex,  but  in  cases  of 
haemorrhage  from  the  pelvis  of  the  kidney  there  is  no  objection  to  its  use. 
The  haematuria  caused  by  cantharides  is  treated  by  cupping  over  the  loins, 
warm  poultices,  diaphoretics,  and  purgatives. 

On  the  whole,  drugs  have  less  effect  on  haematuria  than  on  most  other 

*  As  l)r  Mussen  well  observes  ('Philadelphia  Med.  Joiirn.,'  April  16th,  1898),  if 
hfnmaturia  persists  after  a  patient  is  put  to  bed,  it  is  more  likely  to  be  due  to  cancer  or 
tubercle  tlian  to  calculus. 
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foms  of  h«.mon-hage,-le8s,  for  example,  than  ergot  on  haemoptysis,  or 
opiiun  and  lead  on  bleeding  from  the  bowels* 

Hoematuria  though  so  important  as  a  symptom,  is  not  a  serious  occur- 
rence m  Itself.  It  IS  far  less  dangerous  than  intestinal,  gastric,  or  pul- 
monary haemorrhage ;  indeed,  few  physicians  have  seen  a  fatll  case  of  bleed- 
ing from  the  kidneys. 

In  the  treatment  of  recurrent  or  persistent  hsematuria  attributed  to 
i-enal  calculus  the  first  thing  is,  if  possible,  to  get  rid  of  the  cause  of  the 
disease.    Ihis  will  be  considered  at  the  close  of  the  present  chapter  (p.  701). 

^'n^^^ralgia.~ThB  passage  of  a  calculus  down  the  ureter  into  the 
bladder  is  attended  with  symptoms  which  are  commonly  known  as  renal 
colic.  The  term  is  etymologically  absurd;  but  probably  the  pain  of  impac- 
tion of  a  ureter  is  essentially  the  same  as  that  of  intestinal  obstruction 
before  inflammation  sets  in,  or  of  so-called  "biliary  colic;"  for  in  each  case 
the  cause  of  pain  is  the  spasm  of  a  muscular  tube  to  overcome  an  obstacle. 
We  may  also  compare  the  ]3ain  to  that  of  urethral  stricture  and  of  childbirth. 

The  attack  often  sets  in  with  extreme  suddenness  and  violence,  and  is 
one  of  the  most  painful  of  diseases.  The  patient  is  sometimes  awakened 
from  sleep  by  an  attack ;  sometimes  it  is  brought  on  by  the  jolting  of  a 
vehicle,  or  by  some  muscular  effort,  such  as  sneezing,  coughing,  running, 
jumping,  or  riding  on  horseback. 

The  pain  is  generally  felt  to  run  from  one  loin  downwards  towards  the 
bladder ;  but  it  may  spread  over  the  whole  of  the  abdomen,  or  radiate  to  the 
chest  or  to  the  shoulder-blade,  or  appear  to  run  along  the  costal  cartilages 
or  the  iliac  crest.  Very  often  it  shoots  down  into  the  corresponding  testicle, 
which  is  drawn  up  towards  the  inguinal  canal,  and  is  distinctly  swollen  as 
well  as  tender.  There  may  be  pain,  too,  along  the  inner  side  of  the  thigh, 
with  numbness  and  tingling  of  the  skin.  The  suffering  is  often  intense  : 
the  patient  grows  faint  and  cold,  and  breaks  out  into  a  profuse  sweat ;  the 
pulse  becomes  frequent  and  small, f  the  breathing  is  quickened,  and  the 
temperature  may  presently  rise. 

Vomiting  and  nausea  are  marked  symptoms,  and  the  vomited  matters 
often  become  bilious  after  a  time.  Epileptiform  convulsions  have  occa- 
sionally been  observed.  In  pregnant  women  abortion  frequently  takes 
place  ;  cases  are  recorded  in  which  successive  pregnancies  have  been  brought 
to  a  premature  termination  by  the  supervention  of  renal  colic.  The  writer 
had  a  case  of  this  kind  in  a  patient  sent  into  hospital  by  Dr  Cressy,  of 
Carshalton,  in  January,  1899. 

In  the  hope  of  assuaging  the  pain,  patients  adopt  various  and  strange 
positions.    One  found  relief  from  kneeling  with  the  head  bent  over,  so  as 

*  "I  do  not  lay  any  great  stress  upon  the  use  of  internnl  astringent  remedies,  (for 
haemorrhages),  because  it  does  not  appear  likely  from  reasoning  that  they  should  do  any 
service,  and  I  am  far  from  being  convinced  by  experiment  that  they  ever  do,  except  per- 
haps in  hajmorrhage  of  the  primae  vise.  They  may  sometimes  have  appeared  to  be  attended 
with  success,  because  there  is  but  a  small  proportion  of  hajmorrhages,  not  owing  to  internal 
violence,  which  would  prove  fatal  though  no  means  were  used  to  stop  them  "  (Heberden). 
A  recent  expression  of  opinion  agrees  with  that  of  this  wise  physicinn-more  than  a  hundred 
years  ago:  Dr  Saundby  says  of  the  use  of  drugs  in  haematuria,  "My  experience  has  been 
that  they  are  all  very  untrustworthy,  and  I  hesitate  to  give  the  preference  to  any  one  " 
('Brit.  Med.  Journ.,'  Dec.  17th,  1887). 

t  Traube,  however,  recorded  a  case  in  which,  during  repeated  attacks  of  renal  colic,  the 
pulse  was  slow,  full,  and  remarkably  tense.    Heberden  had  remarked  the  same  fact. 
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to  touch  the  ground ;  and  others  lie  on  the  side  with  the  knees  drawn  up 
Solem  n    generally  increases  the  pain,  yet  the  restlessness  as  so  great 
that  it  is  oFten  impossible  to  remain  in  one  position.    The  paroxysm,  if  it 
asts  long,  is  genei'lly  interrupted  by  remissions  of  the  -h-h  -on 

however,  returns  as  bad  as  ever.  The  duration  is  very  variab  e ;  it  n  ay  be 
over  in  the  course  of  a  few  hours,  or  it  may  last  for  several  days.  Its  tei- 
mination  is  sometimes  quite  sudden;  the  patient,  perhaps,  dming  a  violent 
lit  of  retching,  may  experience  a  sensation  as  though  he  were  stabbed,  and 
from  that  moment  the  acute  suffering  ceases,  for  the  stone  has  slipped  into 

Micturition  during  an  attack  of  renal  colic  is  frequent,  sometimes  with 
severe  strangury,  and  burning  pain  in  the  urethra.  As  a  rule,  only  a  few 
drops  of  urine  are  voided  at  a  time,  and  they  are  deeply  tinged  with  blood  ; 
but  if  the  kidney  on  the  opposite  side  is  healthy,  it  may  go  on  pouring  out 
a  normal  secretion.  Ebstein  remarks  that  in  cases  of  calculous  Pyelitis  m 
which  the  urine  is  habitually  discoloured  by  blood  and  pus,  the  fact  that  it 
becomes  normal  when  a  stone  is  impacted  in  the  ureter  affords  valuable 
evidence  that  the  other  kidney  is  not  affected  in  the  same  way.  But  some- 
times calculi  are  present  in  both  kidneys,  so  that  the  urine  from  that  whicu 
is  unobstructed  is  purulent  or  blood-stained,  or  perhaps  pale  and  albuminous 
— from  consecutive  Bright's  disease  (p.  663). 

Those  cases  in  which  at  the  time  when  an  attack  of  renal  colic  occurs 
the  opposite  kidney  is  absent,  or  so  atrophied  as  to  be  unable  to  secrete  any 
urine,  will  be  separately  described  in  the  next  section  (p.  686). 

It  is  doubtful  whether  the  passage  of  a  calculus  is  dangerous  to  lite 
when  the  other  kidney  is  healthy.* 

The  subsidence  of  an  attack  of  renal  colic  is  not  a  complete  proof  that 
the  stone  has  passed  into  the  bladder ;  for  possibly  it  remains  permanently 
impacted,  while  the  kidney  undergoes  atrophy  or  passes  into  a  state  ot 
hydronephrosis,  as  will  be  presently  described  (p.  688). 

The  fact  that  the  pain  may  cease  while  its  apparent  cause  is  still  there, 
is  a  strong  argument  in  favour  of  an  opinion  expressed  above  that  nephralgia 
really  is  due,  not  to  the  direct  irritation  of  the  mucous  membrane  by  the 
calculus,  but  to  the  peristaltic  movements  which  take  place  in  the  over- 
distended  ureter  above. 

A  ureter  which  has  given  passage'  to  a  stone  may  be  found  considerably 
wider  than  natural  Avhen  death  occurs  from  some  other  cause,  after  the 
lapse  perhaps  of  many  years ;  the  vesical  orifice  of  the  tub©  may  be  large 
enough  to  admit  a  thick  probe.  Such  dilatation  of  the  tube  explains  how 
when  attacks  of  renal  colic  are  frequently  repeated,  the  later  ones  are  often 
comparatively  slight  and  of  much  shorter  duration. 

Sometimes  an  attack  recurs  at  more  or  less  regular  intervals.  Some- 
times a  calculus  is  passed  by  a  patient  who  never  before  showed  any  sym- 
ptoms of  urinary  disorder ;  particularly  when  the  stone  consists  of^  oxalate 
of  lime.  An  attack  of  renal  colic  occasionally  puts  an  end  to  pyelitis  which 
had  existed  for  a  considerable  time ;  in  such  a  case  one  may  infer  that  the 
renal  pelvis  contained  a  solitary  stone,  which  was  the  cause  of  the  previous 

*  Ebstein  speaks  of  the  possibility  of  its  ulcerating  through  the  walls  of  the  ureter  and 
escaping,  so  as  to  set  up  fatal  peritonitis.  But  the  case  which  he  cites  from  Allan  Webb 
('  Pathologia  Indica,'  184.6)  was  not  uncomplicated,  for  "  the  vermiform  appendix  and  the 
ureter  were  found  ulcerated  and  adherent  to  one  another  and  to  the  surrounding  structures, 
and  a  large  amount  of  pus  had  escaped  from  the  ulcerated  ureter  into  the  abdominal 
cavity."— C.  H.  F. 
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symptoiiis,  and  which  has  now  escaped  into  the  bladder.  Prout  howt'ver 
remarks  that  aiter  the  passage  of  an  oxalate  calculus,  painful  sensations 
often  continue  to  be  experienced  for  some  time,  so.  that  he  had  found  diffi- 
culty m  convincing  his  patient  that  other  calculi  did  not  remain  behind 

In  inakmg  a  diagnosis  we  must  not  suppose  that  renal  colic  is  in  itself 
proof  of  the  impaction  of  a  stone  in  the  ureter.  In  some  cases  (as  for 
example  m  one  recorded  by  Traube,  in  which  the  pain  for  some  time 
returned  every  night,  lasting  about  five  hours)  it  seems  more  likelv  that 
the  attacks  are  due  to  a  stone  in  the  renal  pelvis  sticking  fast  before  it 
can  enter  the  ureter,  just  as  hepatic  colic  seems  sometimes  to  arise  from  a 
gall-stone  which  has  never  left  the  gall-bladder.  Moreover,  precisely  similar 
seizures  may  arise  from  the  ureter  becoming  blocked  in  other  ways  •  for 
instance,  by  a  small  hydatid,  or  by  a  clot  of  blood,  or  a  fragment  of  new 
growth.  Again,  in  a  remarkable  case  recorded  by  Dr  Dickinson  in  the 
'Pathological  Society's  Transactions'  for  1875,  an  abdominal  aneurysm 
over  which  the  ureter  was  stretched  gave  rise  for  a  long  period  to  par- 
oxysms of  pain  exactly  like  those  of  renal  colic,  and  once  with  swelling  of 
the  testicle.  In  the  immense  majority  of  cases,  however,  renal  colic  is  a 
symptom  of  a  calculus. 

The  treatment  of  renal  colic  consists  mainly  in  the  administration  of 
anodynes,  though  something  may  perhaps  be  done  to  facihtate  the  release 
of  the  calculus.  Sir  James  Simpson  had  the  patient  held  head  downwards 
in  two  cases  Avith  success,  the  concretion  apparently  falling  back  into  the 
pelvis  of  the  kidney,  ^'enesection  Avas  formerly  used,  and  seems  to  have 
reheved  pain,  but  it  has  long  been  out  of  fashion.  A  hot  bath  is  often  of 
signal  service,  or  hot  fomentations  to  the  loins  ;  but  our  chief  reliance  is 
on  the  free  use  of  opium.  The  hypodermic  injection  of  morphia  is  to  be 
preferred  on  account  of  the  rapidity  and  certainty  of  its  action,  and  also 
because  vomiting  may  prevent  a  draught  being  retained  ;  or  a  morphia 
suppository  may  be  used.  The  inhalation  of  chloroform  often  answers 
better  than  anything  else,  and  a  hot  hip-bath  is  always  a  useful  adjuvant. 

4.  SupjJression  of  urine. — In  the  chapter  on  cholera  (vol.  i,  p.  275),  the 
fact  was  mentioned  that  the  secretion  of  urine  may,  for  a  time,  be  com- 
pletely suppressed,  the  patient  voiding  none,  and  none  being  fomid  in  the 
bladder  when  a  catheter  is  passed.  Poisoning  by  turpentine  may  produce  a 
like  effect ;  and  in  some  remarkable  instances  it  has  been  obseiwed  after  an 
operation  upon  the  urethra,  or  even  after  passing  a  catheter.  It  is  also  a 
symptom  of  suppurative  nephritis,  and  of  the  most  acute  fonn  of  Bright's 
disease.  Such  cases  of  "  non-ohstrxictive  suppression  "  (as  Roberts  termed 
them)  end  fatally  in  a  few  hours  or  in  a  day  or  two,  unless  the  kidneys  re- 
sume their  function.  In  the  latter  case,  the  urine  that  is  first  passed  is 
scanty,  high-coloured,  and  generally  albuminous  or  even  bloody.  The  best 
treatment  appears  to  consist  in  the  use  of  the  hot  bath,  or  the  application 
of  hot  mustard  poultices  to  the  loins,  and  the  injection  of  hot  gruel  into 
the  rectum. 

In  other  cases,  a  temporary  suj^pression  of  urine,  without  obstruction  of 
the  ureters,  occurs  as  part  of  the  general  shock  or  collapse  produced  by  a 
large  dose  of  an  irritant  poison,  or  by  sudden  lesions,  such  as  perforation  of 
the  stomach,  intestine,  or  gall-bladder,  strangulation  of  the  gut,  or  rupture 
of  the  uterus.  The  suppression  does  not  add  to  the  danger,  and  passes  off 
of  itself  if  the  patient  rallies. 
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Accordino-  to  Charcot,  hysterical  women  are  liable  to  suppression  of 
xu-int  whidrmay  continue  for  a  long  time,  without  seriously  disturbmg 
the  health  He  describes  one  of  his  patients  as  voiding  less  than  a  tea- 
1  oonful  of  m-ine  on  an  average  each  day  for  weeks  together,  while  m,  the 
maUers  which  she  vonnted  urea  was  present.  It  is  difficult  to  beheve  that 
fraud  was  not  practised  in  this  and  like  cases  of  hysterical  ischuria,  al- 
thoutjh  Charcot  was  convinced  to  the  contrary. 

A  very  different  condition  is  ohstnictive  suppression  oi  urine.  ine 
patient,  instead  of  dying  within  a  day  or  two,  goes  on  for  seven  or  eight 
days  without  obviously  gTave  symptoms  or  appearance  of  danger.    In  this 
condition,  to  follow  Sir  William  Roberts's  description,  the  patient  is  calm 
and  free  from  distress,  with  an  unclouded  intellect,  and  with  natural 
pulse,  respiration,  and  temperature.    He  may  be  able  to  take  food,  the 
ton<^ue  may  be  clean,  and  there  may  be  neither  nausea  nor  vomiting  The 
muscular  strength,  however,  begins  to  fail,  and  there  is  often  marked  sleep- 
lessness.   There  is  no  desire  to  micturate,  and  sometimes  no  urine  at  all 
is  voided ;  but  generally,  at  irregular  intervals,  the  bladder  discharges  a 
few  ounces,  or  sometimes  a  pint  of  urine.    This  is  always  pale  and  watery 
and  of  very  low  specific  gravity;  and,  unless  tinged  with  blood,  it  is  usually 
free  from  albumen.    At  the  end  of  about  a  week  symptoms  appear,  which, 
as  a  rule,  lead  to  a  fatal  termination,  and  this  mthin  two  or  three  days  at 
the  latest      The  most  distinctive  of  these  are  muscular  twitchmgs  and 
contraction  of  the  pupils.    The  muscular  weakness  now  rapidly  increases  ; 
and,  as  a  result,  tlie  breathing  is  slow,  panting,  and  laborious.    The  appe- 
tite is  entirely  lost,  and  the  tongue  and  the  palate  become  dry.    There  is 
increasin^^  drowsiness,  with  short  snatches  of  sleep,  and  a  little  rambling 
deliriiun     Convulsions  and  coma  rarely  set  in,  the  intellect  being  com- 
monly preserved  to  the  last,  so  that  the  patient  has  m  more  than  one 
instance  spoken  sensibly  shortly  before  his  death.      Diarrhoea  is  quite 
exceptional;  and  so  is  severe  vomiting.      The  skin  is  moist,  and  often 
sweats  profusely ;  there  is  never  any  ammoniacal  or  urinous  odour  from  the 
surface  of  the  skin  or  with  the  breath.    In  one  instance  slight  general 
anasarca  was  observed  when  the  suppression  first  took  place,  but  it  passed 
off  entirely  on  the  third  day. 

The  duration  of  life  is  stated  by  Roberts  to  be,  as  a  rule,  from  nine  to 
eleven  days,  and  he  remarks  that  the  passing  of  a  few  ounces,  or  even  of 
two  or  three  pints,  of  a  dilute  urine  does  not  seem  to  prolong  it  by  more 
than  a  few  hours.    He  knew  of  only  three  instances  in  which  the  patient 
survived  beyond  the  eleventh  day.    In  one  of  those  cases,  that  of  a  man 
aged  sixty-four,  recorded  by  Rayer,  death  did  not  occur  until  the  lapse  of 
twenty-five  days;  another,  in  a  man  aged  seventy-three,  recorded  by  Sir 
James  Paget  ('  Clin.  Soc.  Trans.,'  vol.  ii),  did  not  prove  fatal  for  twenty- 
one  days ;  the  third,  observed  by  Roberts  himself,  in  a  woman  aged  fifty- 
six,  ended  in  death  on  the  fifteenth  day.    The  age  of  the  patient  does  not 
appear  to  have  any  influence  in  accelerating  or  retarding  the  progress  of 
the  affection.    Recovery  has  been  known  to  occur  in  two  or  three  cases  m 
which  there  had  been  nearly  complete  suppression  of  urine  for  nine  or  ten 
days ;  in  one  of  them  the  pupils  had  become  contracted,  and  there  was  some 
mental  confusion,  but  muscular  twitchings  had  not  made  their  appearance. 

It  was  to  Sir  Wm.  Roberta  that  we  owed  the  first  complete  account  of 
the  symptoms  and  causes  of  "  obstructive  suppression  "  of  urine.  But  such 
cases  had,  of  course,  been  observed  before,  although  their  characters  had 
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not.  been  distinguished  from  those  without  obstruction.  The  case  record,^d 
by  Su-  Henry  Halford  and  cited  in  '  Watson's  Lectures/  must  have  1  ontd 
to  this  categor3^  a  though  it  was  much  more  rapid  in  its  course,  havfn^ 
apparently  proved  fatal  in  about  three  days. 

^^^^^ 

lap.dly  than  usual.  But  the  cause  of  the  suppressiou  of  urine  was  found  to  be  exS 
what  IS  s  ated  above,  vi..  obstruction  of  the  ureter  of  one  kidney  by  a  calculus  when  tl  e 
other  one  is  incapable  of  secreting  urine,  owing  to  some  antecedent  iJsion  ' 

It  is  conceivable  that  both  ureters  might  simultaneously  be  plugged 
with  calcuh,  or  they  might  both  be  obstructed  by  pressure  from  without  as 
by  cancer  of  the  uterus  or  by  some  other  disease  of  the  pelvic  organs,  such 
as  we  shall  find  to  produce  hydronephrosis.  Roberts  relates  a  few  cases  of 
this  kind  which  ended  fatally,  and  one  in  which,  after  no  urine  had  been 
secreted  for  seven  days,  it  flowed  again  naturally  during  the  remaining  four 
weeks  of  the  patient's  life.  But  in  most  cases  obstruction  due  to  external 
compression,  the  renal  cortex  becomes  atrophied  or  destroyed  by  hydro- 
nephrosis or  consecutive  Bright's  disease  before  complete  obstruction  of  the 
ureters  occurs,  so  that  the  symptoms  and  course  of  obstructive  suppression 
are  seldom  typical. 

The  more  common  cause  of  obstructive  suppression  is  blocking  of  the 
ureter  of  the  only  useful  kidney  possessed  by  the  patient.  In  such  cases 
the  renal  pelvis  does  not  become  much  dilated,  and  the  quantity  -of  urine 
it  contains  is  by  no  means  large.  Tlie  kidney  in  one  of  Roberts's  cases  was 
much  congested,  but  in  another  it  was  rather  anaemic,  though  dotted  on 
the  surface  with  numerous  blood-spots.  In  animals,  oedema  of  the  kidnev, 
and  a  deeply  ecchymosed  state  of  its  pelvis,  were  observed  by  Cohnheim 
after  ligature  of  the  ureter.  The  kidney  in  the  human  subject  is  generally 
of  about  twice  the  normal  size,  from  hypertrophy,  owing  to  the  overwork 
thrown  on  it  by  the  obsolescence  of  the  other  kidney. 

As  already  remarked,  whatever  urine  is  formed  by  a  kidney  of  which 
the  ureter  has  been  blocked,  is  pale,  of  low  specific  gravity,  and  contains 
but  a  small  percentage  of  urea.    This  is,  perhaps,  contrary  to  what  one 
might  have  imagined  to  be  the  probable  effect  of  such  an  occurrence,  but  it 
accords  perfectly  with  the  results  of  the  experiments  of  Hermann  upon 
animals.    He  showed  that  in  dogs  the  secretion  of  urine  appears  to  cease 
entirely  under  a  pressure  of  2-4  inches  of  mercuiy,  and  that  when  the  pres- 
sure is  removed  the  result  is  that  a  large  quantity  of  watery  urine  is  poured 
out,  in  which  very  little  urea  is  present.    Bartels  relates  the  case  of  a  young- 
man  who  had  suffered  from  previous  attacks  of  renal  colic,  and  who  in  one 
such  attack  had  suppression  of  urine  for  five  days.    When  this  passed  off. 
he  voided  in  twenty-four  hours  more  than  3000  c.c,  having  a  specific 
gravity  of  1001,  and  containing  numerous  hyaline  casts  as  well  as  albumen. 
Possibly  the  cessation  of  the  activity  of  the  kidney  as  soon  as  the  pressure 
in  the  ureter  and  renal  i>elvis  reaches  a  cei-tain  point  is  more  apparent  than 
real,  the  urine  being  really  secreted,  but  reabsorbed  as  fast  as  it  is  formed. 
We  can  see  what  an  important  bearing  this  view  has  upon  the  theory  of 
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uraemia,  when  taken  in  connection  with  the  absence  of  the  usual  ursemio 
symptoms  in  obstructive  suppression.  ^    u    a  + 

'  In  the  treatment  of  suppression  of  urine,  when  it  appears  to  be  due  to 
impaction  of  a  calculus  in  one  ureter,  recourse  should  be  had  to  those 
measures  which  we  have  seen  to  be  sometimes  effectual  m  aiding  its  expul- 
sion downwards  into  the  bladder,  or  its  return  upwards  into  the  pelvis  oi 
the  kidney,  when  there  is  renal  colic.  The  abdomen  m  the  course  of  the 
ureter  may  be  well  rubbed  and  kneaded,  while  the  patient  is  in  various 
positions,— standing,  or  lying,  or  inverted,  with  his  head  downwards.  But 
probably  the  absence  of  pain  in  such  cases  means  that  the  peristaltic  mxDve- 
ments  of  the  ureter  itself  have  ceased;  so  that  there  is  little  chance  of 
success  from  such  means.  In  two  of  Roberts's  cases  it  is  expressly  noted 
that  soon  after  the  secretion  of  urine  ceased,  the  pain  of  which  the  patient 
had  been  complaining  disappeared  entirely.  Consequently  it  does  not 
appear  hopeful  to  employ  hot  baths,  or  chloroform  inhalations,  or  anodynes 
of  any  kind,  for  the  purpose  of  relaxing  spasm. 

Surgical  treatment,  however,  has  met  with  some  success.  By  cutting 
down  upon  the  kidney  in  the  loin,  and  incising  the  ureter  in  the  renal  pelvis, 
whatever  fluid  may  be  collected  there  will  escape,  and  the  removal  of  pres- 
sui-e  is  followed  by  an  abundant  secretion.  Moreover  the  surgeon  may  be 
able  to  remove  an  impacted  calculus  from  the  ureter.  In  a  case  that 
occurred  at  Guy's  Hospital  in  1876,  the  stone  was  found  after  death  impacted 
four  inches  from  the  kidney ;  in  two  cases  recorded  by  Roberts  it  lay  just 
within  the  vesical  orifice  of  the  ureter. 

A  stone  has  been  removed  from  the  latter  place,  after  dilatation  of  the 
female  urethra,  and  from  the  upper  part  of  the  ureter  either  by  lumbar 
nephrotomy,  as  in  probably  the  earliest  successful  case  by  Dr  Kirkham,  of 
DoAvnham  Market,  or  by  laparotomy,  as  practised  by  Mr  K.  Thornton,  or  by 
Langenbeck's  method,  of  which  Mr  Lane  published  a  successful  case  (see 
Jacobson's  '  Operations  of  Surgery,'  and  Morris's  '  Surgical  Diseases  of  the 
Kidneys  and  Ureters  '). 

A  remarkable  case  of  obstructive  suppression  of  urine  occurred  at  Guy's  Hospital  iu 
1885,  under  the  care  of  Mr  R.  C.  Lucas,  the  patient,  a  woman  of  thirty-seven,  was  first 
admitted  in  June,  1885,  with  a  history  of  frequent  hiBmaturia,  and  pain  and  swelling:  on 
the  right  side  of  the  abdomen.  Mr  Lucas  removed  the  right  kidney,  which  proved  to  be  a 
mere  shell  filled  with  calculi,  with  excellent  results.  The  following  October  the  patient 
was  seized  with  violent  left  nephralgia  and  suppression  of  urine,  followed  by  vomiting, 
muscular  weakness,  and  at  last  somnolence,  with  feeble  pulse  and  temperature  of  99°.  On 
the  fifth  day  of  suppression  Mr  Lucas  cut  down  on  the  left  kidney  and  removed  a  large 
impacted  calculus.  The  patient  recovered,  and  was  well  five  years  afterwards  ('Med.- 
Chir.  Proc.,'  Jan.  13,  1891). 

5.  Unilateral  atrophy  of  the  kidney. — It  is  not  imcommon  in  the  dead- 
house  to  find  one  kidney  shrunken  to  a  mere  thin  flat  relic,  scarcely  larger 
than  the  adjacent  adrenal,  and  weighing  about  an  ounce  or  an  ounce  and  a 
half.  Twenty  cases  of  this  kind  were  collected  by  Dr  Fagge  from  the 
records  at  Guy's  Hospital ;  and  the  number  has  since  considerably  increased. 
In  several  instances  the  cause  of  death  was  some  disease  entirely  unconnected 
with  the  urinary  organs.  The  secretion  of  urine,  in  fact,  goes  on  as  before, 
because  the  opposite  kidney  undergoes  compensatory  hypertrophy,  and  be- 
comes as  heavy  as  the  two  organs  were  together. 

The  nature  of  the  process  by  which  this  enlargement  is  effected  has  been 
studied  by  different  observers  with  discrepant  results.  Perls  ('  Virchow's 
Arch.,'  vol.  Ivi)  found  increase  in  size  of  the  convoluted  tubes  and  epithe- 
lium,  but  not  of  the  glomeruli.    Beumer  (ibid.,  vol.  Ixxii)  could  find  no 
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denionRtrable  increase  in  size,  whether  in  the  glomeruli  or  in  any  of  the 
tubes,  m  H  ease  in  which  one  kidney  was  congenitally  absent,  so  that,  a^xord- 
mg  io  the  strict  terminology  of  Virchow,  the  compensatory  change  would 
be  a  hyvevplaua  rather  than  a  hypertrophy,  i.  e.  a  multiplication  rather 
than  an  overgrowth  of  the  individual  parts.  There  can  be  little  doubt  that 
the  latter  view  is  correct.  There  is  more  renal  tissue,  but  the  renal  tissue 
is  not  composed  of  gigantic  elements. 

Such  a  condition  is  so  far  dangerous  that  everything  depends  on  the 
hypertrophied  organ.  If  its  ureter  should  from  any  cause  become  obstructed, 
the  result  is  suppression  of  urine,  with  the  symptoms  described  by  Roberts' 
instead  of  a  mere  attack  of  renal  colic.  Again,  laceration  of  the  re-ion  by 
violence  may  be  followed  by  fatal  results,  as  in  the  case  of  a  boy  admitted 
into  the  accident  ward  of  Guy's  Hospital,  although  during  life  it  appeared  a 
mysteiy  why  a  unilateral  injuiy  should  cause  death.  Possibly,  also  a  kidney 
enlarged  by  compensating  hypertrophy  is  particularly  liable  to  Bright's 
disease  ;  for  in  about  one  fourth  of  our  twenty  cases  there  was  chronic 
nephritis  of  the  hypertrophied  kidney.  And  among  forty-eight  instances 
of  congenital  absence  of  one  kidney,  collected  by  Beumer  from  different 
sources,  there  were  no  fewer  than  twenty  in  which  the  opposite  kidney  was 
found  diseased— most  often  from  "chronic  inflammation,"  but  in  many 
instances  it  contained  calculi  in  the  renal  pelvis. 

Acquired  atrophy  of  a  kidney  is  due  to  various  causes.  In  three  of 
the  above  twenty  cases,  a  calculus  was  found  impacted  in  the  ureter,  and 
in  two  other  cases  calculi  were  in  the  renal  pelvis.  In  none  of  the  re- 
maining cases  was  any  concretion  found,  nor  was  there  any  obstruction 
to  the  outflow  of  urine  from  the  renal  pelvis;  yet  the  pelvis  and  the 
calyces  were  dilated  in  no  fewer  than  nine  of  them,  and  in  two  the  ureter 
was  dilated  and  thickened  all  the  way  down  to  the  bladder.  Probably 
the  patient  had  once  suftered  from  a  renal  calculus,  which  escaped  through 
the  natural  passages  after  it  had  deranged  the  kidney  sufficiently  to  cause 
it  to  waste.  This  conclusion  is  strengthened  by  the  fact  that  in  two  other 
cases  there  was  a  history  of  lithotomy  man}-  years  previously ;  in  one  of 
them  the  operation  had  been  performed  by  Sir  Astley  Cooper  when  the 
patient  was  aged  thirteen,  forty-five  years  before  his  death.'  Lastly,  in 
one  instance  in  which  neither  the  renal  pelvis  nor  the  ureter  was  enlarged, 
the  vesical  orifice  of  that  tube  was  considerably  lower  than  that  on  the 
opposite  side,  and  lay  nearer  to  the  jirostate,  as  though  it  had  been  forced 
downwards  in  the  expulsion  of  a  concretion. 

A  very  rare  effect  of  the  presence  of  a  calculus  in  the  renal  pelvis  is 
the  replacement  of  the  substance  of  the  kidney  by  a  mass  of  adipose  tissue 
having  the  shape  of  the  healthy  organ,  and  of  about  the  same  size,  as  in  a 
case  described  and  figured  by  Dr  Richards,  of  Birmingham,  in  the  '  Brit. 
Med.  Journ.'  for  July  7th,  1883. 

6.  H ydronephrosis. — We  have  seen  that  plugging  of  a  ureter  by  a  cal- 
culus, or  partial  obstruction  of  both  ureters  as  the  result  of  morbid  processes 
of  various  kinds,  does  not  always  lead  to  any  considerable  accmiiulation 
of  fluid  in  those  tubes  or  in  the  renal  pelvis.  There  are,  however,  cases  in 
which  such  an  accumulation  occurs,  and  to  these  applies  the  term  hydro- 
nephrosis, originally  proposed  by  Rayer. 

Anatomy. — The  earliest  indication  found  after  death,  that  a  kidney  has 
been  subjected  to  pressure  from  within,  is  that  the  mammillaiy  apices  of 
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the  pyramids  become  separated  from  each  other,  and  ultimately  flattened 
or  even  hollowed  out.  With  the  microscope  it  may  be  seen  that  the  tuDes 
in  the  remains  of  the  pyramids  are  bent  into  a  series  of  wave-like  curves. 
Meanwhile,  the  calyces  and  the  whole  renal  pelvis  undergo  dilatation. 
Sometimes  the  calyces  stretch  out  of  the  hilus  of  the  organ,  so  that  the 
pelvis  forms  a  sac  situated  nearer  to  the  middle  line  of  the  body  than  the 
kidney  •  in  a  case  that  occurred  at  Guy's  Hospital  in  1876,  such  a  sac  lying 
internally  to  the  kidney  was  found  to  hold  a  pint  of  fluid.  Much  more 
frequently,  as  the  calyces  and  pelvis  yield  before  the  pressure  of  their  con- 
tents each  calyx  forms  an  oval  cavity,  communicating  with  the  pelvis  by 
a  smooth  orifice,  and  separated  from  the  adjacent  calyces  by  a  tough  fibrous 
membrane ;  the  surface  of  the  organ  acquires  a  lobulated  appearance,  the 
lobules  corresponding  in  number  with  these  cavities ;  or,  if  the  sac  is  very 
large,  the  septa  between  them  may  become  perforated,  so  that  they  at  last 
brealt  down  and  form  a  single  huge  loculated  cavity. 

In  the  meantime  the  secreting  substance  of  the  organ  passes  into  the 
condition  described  as  consecutive  Bright's  disease  (p.  663),  or  undergoes 
atrophy,  until  at  length  no  trace  of  secreting  tissue  can  be  discovered,  or  at 
most  only  a  few  scattered  relics  here  and  there  in  the  walls  of  the  sac.  If 
the  obstruction  is  low  down,  the  ureter  may  be  dilated  until  it  is  as  large  as 
the  finger  of  a  glove,  or  a  coil  of  small  intestine. 

Secretion.— The  nature  of  the  fluid  contained  in  the  sac  of  hydro- 
nephrosis varies  in  different  cases.  When  the  enlargement  is  but  shght,  as 
in  most  instances  in  which  both  kidneys  are  affected,  it  is  still  more  or  less 
dilute  urine,  which,  however,  may  contain  albumen,  or  be  mixed  with  pus  or 
blood.  In  those  extreme  cases  which  are  generally  unilateral  the  fluid  is 
sometimes  pale  and  clear,  sometimes  stained  with  blood.  It  is  usually  of 
lower  specific  gravity  than  normal  urine,  being  in  this  respect  like  the  fluid 
secreted  in  cases  of  "  obstructive  suppression."  But  in  a  remarkable  case 
operated  on  by  Czerny  it  must  have  had  the  characters  of  healthy  urine, 
for  that  passed  by  the  patient  was  in  all  respects  natui-al ;  yet  extirpation 
of  the  hydronephrotic  organ  was  followed  by  complete  and  fatal  anuria,  and 
on  post-mortem  examination  it  turned  out  that  the  opposite  kidney  had 
undergone  atrophy,  and  that  its  ureter  was  obliterated. 

The  sohd  matters  dissolved  in  this  fluid  are  generally  urea,  uric  acid, 
and  salts  of  the  same  composition  as  those  that  are  found  in  urine.  But  in 
a  case  that  Dr  Fagge  saw  in  1876,  neither  urea  nor  uric  acid  could  be  de- 
tected in  the  fluid  removed  by  tapping  from  a  tumour  believed  to  be  hydro- 
nephrotic; and  Sir  Spencer  Wells  and  Mr  Cooper  Kose  ('Lancet,'  1868) 
have  also  met  with  instances  in  which  urea  has  been  absent.  Mr  Heniy 
Morris  (' Med.-Chir.  Trans.,'  1876)  cites  cases  in  which  the  contents  of 
hydronephrotic  sacs  in  the  foetus  have  been  devoid  of  urea.  Albumen  is 
commonly  present  in  greater  or  less  quantity.  In  some  cases  the  fluid  has 
been  purulent,  as  in  one  described  by  the  writer  (■'  Path.  Soc.  Trans.,'  xxiii) 
in  which  six  and  a  half  pints  of  an  opaque  reddish  fluid  were  dra\ATi  off  by 
a  trocar ;  the  disease  may  then  be  called  pyonephrosis,  if  a  special  name  is 
needed.  Dr  Dickinson  ('Path.  Soc.  Trans.,'  xiii)  has  recorded  a  case  in 
which  a  very  large  sac  contained  a  gelatinous  or  colloid  substance.  In  a 
case  under  the  writer's  care,  a  large  renal  cyst,  when  tapped,  was  found  to 
contain  a  clear  yellowish  liquid,  which  speedily  solidified  into  a  uniform 
gelatinous  coagulum. 
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.'Et  ml  Off, /—The  causes  of  hydronephrosis  often  affect  both  kidneys  at 
Double  congenital  hydronephrosis  is  not  very  rare,  and  depends  on 
maltorniation  of  the  ureters,  or  imperforate  uretlira,  often  associated  with 
harelip,  and  seldom  compatible  with  life.  The  causes  of  acquired  hydro- 
nephrosis are  stricture  of  the  urethra,  enlargement  of  the  prostate,  villous 
and  other  diseases  of  the  bladder ;  also  pregnancv,  prolapsus,  or  retroflexion 
or  cancer  of  the  uterus,  and  other  pelvic  tumours.  Cohnheim  recorded  a 
remarkable  case  in  a  rachitic  boy  of  eleven  with  contracted  pelvis,  in  wliom 
double  hydronephrosis  was  produced  by  the  pressure  of  an  enormously  dilated 
rectum  and  sigmoid  flexure. 

In  such  cases  the  hydronephrosis  is  usually  more  marked  on  one  side 
than  the  other.  But  there  is  so  much,  interference  with  the  secretion  of 
both  kidneys  that  death  occurs  before  the  sac  has  become  large  enough  to 
be  recognised  as  an  abdominal  tumour  during  life.  Mr  Morris,  however, 
relates  a  case  of  villous  disease  of  the  bladder  in  which  a  rounded  sweUingi 
■of  the  size  of  the  head  of  a  small  foetus,  wa.s  felt  in  the  right  loin.  As  a 
rule,  the  only  clinical  evidence  of  the  renal  affection  is  a  pale  watery  con- 
dition of  the  urine,  until  perhaps  convulsions  or  other  ursemic  symptoms 
set  in,  and  rapidly  bring  about  a  fatal  termination. 

For  example,  in  1871  a  woman  aged  tliirty-six  was  lying  in  the  uterine  ward  of  Guy's 
Hospital  witli  cancer,  when  she  began  to  complain  of  severe  headache.  After  two  days  she 
screamed  out  violently  in  the  night,  and  became  unconscious;  and  iu  this  state  she  remained 
until  her  death  three  days  later.  The  autopsy  showed  that  the  cause  of  her  symptoms  was 
not  cerebral  hemorrhage  (as  had  been  suspected),  but  uraemia:  each  kidney  hiid  its  pelvis 
greatly  dilated,  its  pyramids  flattened,  and  its  cortex  pale,  though  not  decidedly  narrowed. 

In  1869  a  woman  aged  thirty-eight  was  admitted  into  our  clinical  ward  shivering 
violently  and  very  cold,  with  a  dry  brown  tongue  and  other  typhoid  symptoms,  but  with 
her  mind  clear.  She  was  said  to  have  had  prolapse  of  the  uterus  for  a  year,  and  her  urine 
was  found  to  contain  pus.  She  died  two  days  later,  her  temperature  having  been  very  low 
throughout.  On  post-mortem  examination  it  was  found  that  the  womb  hud  dragged  down 
the  vesical  extremities  of  the  ureters,  and  compressed  them  against  the  pubic  arch.  There 
was  liydronephrosis  on  both  sides,  and  the  cortex  of  each  kidney  was  greatly  hypertrophied. 

If  the  cause  of  the  hydronephrosis  aifects  the  ureter  of  one  Tcidney  only, 
the  opposite  kidney  undergoes  hypertrophy,  and,  as  the  secretion  of  urine 
may  thus  be  perfectly  maintained,  there  is  nothing  to  prevent  the  develop- 
ment of  the  hydronephrosis  until  a  large  abdominal  tumour  is  the  result. 

Of  the  lesions  that  may  affect  one  ureter  and  cause  imilateral  hydro- 
nephrosis, the  most  obvious  is  obstruction  by  an  impacted  calculus.  Thus 
in  1877  a  man  aged  forty-six  died  in  Guy's  Hospital  of  dropsy  due  to  Bright's 
•disease  affecting  an  hypertrophied  left  kidney;'  in  the  right  ureter  there 
was  impacted  a  mulberi-y  concretion  an  inch  and  three  quarters  in  circum- 
ference ;  the  right  kidney  was  converted  into  a  shining  loculated  cyst  with  a 
smooth  lining,  uj^on  which  there  was  one  little  patch  of  renal  substance 
fibout  as  large  as  a  shilling  still  remaining.  It  is  of  course  impossible  that, 
after  both  ureters  have  been  complet-ely  blocked  by  stones,  the  jsatient 
phould  live  long  enough  to  admit  of  the  development  of  double  hydro- 
nephrosis. But  in  1874  a  boy  aged  six  Avas  in  the  hospital  for  stone  in  the 
iDladder,  when  he  died  of  tonsillitis.  Each  ureter  was  greatly  dilated,  and 
also  the  pelvis  of  each  kidney.  The  right  ureter  was  blocked  by  a  second 
small  calculus  about  an  inch  above  its  orifice  ;  the  left  was  free,  so  that  the 
distension  on  that  side  had  to  be  attributed  either  to  interference  with  the 
downward  flow  of  urine  resulting  from  the  vesical  calculus,  or  else  to  the 
passage  of  that  calculus  at  a  time  when  the  right  ureter  Avas  free.    In  1857 
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there  died  in  Guy's  Hospital  a  woman  aged  iifty-six,  who  had  a  large  fluctuat- 
ing swelhng  in  the  left  loin,  and  a  smaller  one  in  the  right  loin.  Hydro- 
nephrosis was  found  to  be  present  on  both  sides,  and  the  pelvis  of  each 
Jcidney  contained  calculi,  but  it  was  only  on  the  left  side  that  impaction  of 
H  calculus  in  the  ureter  had  taken  place.  This  patient  had  been  passing 
blood  and  pus  in  her  urine  all  the  while  she  was  in  the  Avard ;  but  in  most 
■cases  of  hydronephrosis  due  to  impaction  of  a  calculus  the  urine  is  perfectly 
normal,  though  a  history  of  former  attacks  of  renal  colic  may  perhaps  be 
•elicited',  sometimes  very  far  back.  Kayer  recorded  a  case  of  hydronephrosis 
in  a  man  aged  sixty-four,  who  had  for  a  long  series  of  years  enjoyed  perfect 
health,  but  who  at  the  age  of  twenty-two  had  suffered  from  pain  in  the 
right  kidney  and  along  the  ureter,  followed  by  ha^niaturia. 

°  Another  cause  of  unilateral  hydronephrosis  is  compression  of  the  ureter, 
generally  near  the  brim  of  the  pelvis,  by  a  thickened  peritoneal  band,  the 
result  of  inflammation  of  the  serous  membrane. 

Sometimes,  again,  the  ureter  is  thickened  and  narrowed  by  changes  in 
its  own  wall,  forming  true  stricture,  the  origin  of  Avhich  is  no  longer  dis- 
coverable when  the  case  comes  to  an  autopsy.  In  a  case  of  the  writer's 
('  Path.  Trans.,'  xxiii),  the  ureter  was  found  obliterated  about  an  inch  and  a 
half  below  the  pelvis  of  the  kidney,  and  this  appeared  to  be  clearly  trace- 
able to  a  kick  from  a  horse  about  two  years  previously ;  the  injury  had 
been  followed  at  the  time  by  htematuria.  A  similar  instance  in  which  hydro- 
nephrosis in  a  boy  of  twelve  was  directly  traced  to  a  fall,  was  recorded 
,by  Mr  Croft  ('  Trans.  CHn.  Soc.,'  xiv).  In  1873  an  autopsy  in  the  case  of 
a  boy  aged  four,  who  died  with  a  calculus  in  his  bladder  in  Guy's  Hos]jital, 
showed  the  ureter  as  thick  as  a  lead  pencil,  and  completely  occluded  by  an 
oblique  cicatrix  about  an  inch  from  its  origin. 

Sometimes,  however,  no  cause  for  the  hydronephrosis  can  be  made  out, 
the  ureter  appearing  perfectly  free  from  obstruction  in  its  whole  course 
from  the  renal  pelvis  to  the  bladder.  In  many  such  cases  there  was  pro- 
bably at  some  former  period  a  calculus,  which  underwent  disintegration,  or 
was  expelled. 

It  is  possible  that  some  other  conditions  generally  regarded  as  occasional 
causes  of  hydronephrosis  are  not  really  so,  but  that  here  also  the  true  cause 
is  a  calculus.   One  of  these  hypothetical  causes  is  compression  of  the  ureter 
by  a  supernumerary  renal  artery.    Another  is  obliquity  of  the  origin  of  tho 
ureter  from  the  renal  pelvis,  causing  a  valve-like  impediment.    That  such 
•an  appearance  is  not  infrequently  met  Avith  is  certain,  and  the  late  Dr  Hare 
recorded  ('  Med.  Times  and  Gaz.,'  1857)  a  case  of  hydronephrosis  in  which 
the  ureter  on  each  side  was  coiled  on  itself — like  a  turn  and  a  half  of  a 
•cork-screw  brought  closely  together — and  adherent  to  the  lower  part  of  the 
sac.    There  can  be  no  doubt  that  a  similar  condition  of  the  ureter  is  the 
cause  of  the  "  intermitting  "  character  of  many  renal  tumours,  as  well  as  of 
the  fact  that  after  tapping  the  cyst  the  ureter  sometimes  becomes  for  a  time 
pervious.    What  seems  doubtful  is  whether  cases  of  this  kind  are  congenital, 
•or  whether  the  twisting  of  the  tube  is  not  a  secondary  result  of  its  disten- 
sion, just  as  one  finds  the  duct  of  the  gall-bladder  distorted  to  an  even 
greater  extent  and  bound  down  by  adhesions,  as  the  result  of  the  passage  of 
gall-stones.    Dr  Fagge  twice  saw  such  a  valvular  condition  of  the  upper 
orifice  of  the  ureter  when  there  was  obstruction  of  the  lower  urinarj' 
passages :  once  in  the  case  of  an  old  man  who  died  of  the  effects  of  stricture 
of  the  urethra,  and  in  whom,  although  the  ureter  was  not  dilated,  the  pelvis 
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of  the  left  kidney  formed  a  large  pouch  full  of  dark  brown  foetid  fluid ;  and 
again  in  a  fatal  case  of  lithotomy,  complicated  with  stricture. 

Dr  Sainsbury  has  described  a  case  of  hydronephi-osis  from  two  valvular 
folds  of  mucous  membrane  at  the  origin  of  the  ureter  ('  Path.  Soc.  Trans.,' 
1886,  p.  296).  The  writer  has  observed  similar  folds  more  or  less  markedly 
developed,  but  not  sufficiently  to  make  certain  that  they  would  have  formed) 
a  mechanical  obstruction  during  life. 

Cohnheim  drew  attention  to  the  occasional  origin  of  the  ureter  from  the 
side  of  the  renal  pelvis  instead  of  from  its  lower  end,  as  a  possible  cause  of 
hydronephrosis.  So  long  as  the  patient  is  in  an  upright  position,  the- 
bladder  receives  only  so  much  urine  as  overflows  from  the  pelvis  of  the 
kidney.  He  mentions  the  case  of  a  woman  so  affected,  who  for  a  long 
time  passed  scarcely  any  urine  during  the  day,  whereas  she  voided  large 
quantities  at  night.  This,  however,  surely  proves  too  much,  unless,  indeed, 
the  hydronephrosis  was  large  enough  to  hold  several  hours'  urine;  and  it 
must  not  be  forgotten  that  in  renal  cirrhosis  (including  the  consecutive- 
form  of  Bright's  disease)  the  nocturnal  flow  of  urine  often  exceeds  that  of 
the  day. 

That  hydronephrosis  is  sometimes  congenital  is  well  kno\\'n ;  some  cases- 
in  which  the  abdomen  has  been  large  from  the  time  of  birth  have  been  pro- 
longed for  years,  although  they  far  more  often  terminate  fatally  within  the 
first  few  days  or  weeks.  But  congenital  hydronephrosis  is  traceable  to  some 
definite  malformation,  such  as  occlusion  of  a  ureter,  or  more  rarely  of  the- 
ui-ethra.  The  cases  in  question  do  not  lend  support  to  the  view  that 
obliquity  or  twisting  of  the  upper  end  of  the  ureter,  occurring  as  a  malfor- 
mation, can  give  rise  to  hydronephrosis. 

Congenital  hydronephrosis  is  often  associated  with  harelip,  imperforate- 
anus,  club-foot,  and  other  defects  of  development.  The  fact  that  closure 
of  the  outlets  of  the  kidneys  causes  during  intra-uterine  life  an  accumula- 
tion of  fluid  seems  to  show  that  their  secreting  function  must  already  be 
active  ;  and  in  a  paper  read  in  1876  ('  Med.-Chir.  Trans.,'  vol.  lix,  p.  98)' 
Mr  Henry  Morris  has  argued  for  the  view  that  the  foetal  kidnej'^s  normally 
pour  urine  into  the  liquor  amnii,  whence  it  is  absorbed  into  the  blood  of 
the  mother,  to  be  afterwards  again  excreted  by  her  urinary  organs. 

In  an  autopsy  that  occurred  at  Guy's  Hospital,  in  1868,  Dr  Moxon  found 
the  left  kidney  with  the  pyramids  flattened,  and  the  pelvis  and  calyces^ 
dilated.  The  patient  was  a  man  aged  twenty-two,  who  sujffered  from  a 
lumbar  abscess,  and  lay  constantly  on  his  left  side  wdth  his  pelvis  raised 
upon  an  air-pillow,  so  that  the  tendency  of  fluid  to  gravitate  within  the- 
ureter  must  have  been  from  the  bladder  to  the  kidney,  and  not  in  the 
reverse  direction. 

In  two  specimens  in  Guy's  Hospital  Museum  (Nos.  1693,  1694),  hydro- 
nephrosis appears  to  have  been  caused  by  the  pressure  of  a  misplaced  renal 
vein,  which  ran  across  the  ureter.* 

Diagnosis. — ^Many  cases  are  on  record  in  which  single  hydronephrosis 
has  been  mistaken  for  a  large  ovarian  cyst,  or  even  for  ascites.  The  most 
remarkable  is  perhaps  one  related  by  Mr  Glass  in  the  '  Philosophical  Trans- 
actions '  for  1747.  The  patient  was  a  woman  aged  twenty-three  at  the  time 
of  her  death,  who  had  been  dropsical  from  birth;  the  abdomen  then 

*  One  of  the  cases  occurred  in  a  woinan  of  tliirty-six,  who  died  twelve  liours  after 
admission  with  eclampsia;  the  other  was  a  man  who  died  after  nn  operntion  for  sarcoma 
of  the  lower  jaw. 
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measm-ed  6  feet  1  inch  in  circumference,  and  the  sac  contained  thirty  gallons 
■of  fluid.  In  several  other  instances  many  pints  have  been  taken  from  a 
hydronephrotic  tumour  during  life,  or  have  been  found  in  it  on  post-mortem 
examination.  Among  the  points  which  should  distinguish  such  a  tumour 
irom  an  ovarian  cyst  are  its  having  first  made  its  appearance  in  the  loin 
:and  not  near  the  pelvic  brim,  its  having  no  pelvic  connections,  the  presence 
■of  the  colon  in  front  of  it,  and  the  absence  of  resonant  intestine  in  the  loin. 
It  has,  in  fact,  all  the  characters  of  a  renal  tumour.  Fluctuation  is  generally 
well  marked,  and  the  outline  of  the  swelling  is  sometimes  lobulated.  ^  It 
may  occupy  a  large  part  or  the  whole  of  one  side  of  the  abdomen,  extending 
across  beyond  the  imibihcus,  and  downwards  into  the  iliac  fossa. 

In  a  patient  under  Dr  Fagge's  care  in  1883  tliere  was  a  prominence  in  the  epigastric 
and  in  the  left  hypochondriac  region,  while  in  the  loin  the  bulging  was  but  slight;  and  as 
there  was  obvious  pulsation,  with  an  audible  bruit,  the  case  looked  like  one  of  abdominal 
aneurvsm.  In  that  instance  the  history  given  by  the  patient  himself  contained  one  point 
which,  if  duly  attended  to,  would  have  cleared  up  the  diagnosis.  He  said  that  on  more 
than  one  occasion,  after  the  first  appearance  of  the  swelling,  it  had  undergone  a  great 
diminution  in  size ;  he  had  not,  however,  noticed  that  at  those  times  there  was  any  increased 
flow  of  urine,  nor  that  the  urine  was  altered  in  appearance. 

This  spontaneous  subsidence  or  disappearance  of  the  tumour,  when  it  is 
obseiwed,  is  by  far  the  most  important  clinical  character  of  hydronephrosis. 
If  associated  with  an  excessive  discharge  of  fluid  from  the  bladder  it  may  be 
said  to  be  pathognomonic.  Even  without  that  corroborative  evidence  the 
only  cases  in  which  a  similar  occurrence  is  likely  to  be  met  with  are  those 
in  which  an  ovarian  cyst  ruptures  into  the  uterus  or  into  the  intestine ;  and 
such  events  are  probably  always  indicated  by  the  escape  of  fluid  through  the 
vagina  in  the  one  case,  or  the  entrance  of  air  into  the  cyst  in  the  other. 

Two  other  affections  may  be  mistaken  for  single  hydronephrosis,  namely, 
hydatid  of  the  kidney  and  a  large  single  renal  cyst.  Each  of  them  is  rery 
rare,  at  least  as  giving  rise  to  a  palpable  swelling.  The  former  is  abuost 
certain  to  be  set  down  to  hydronephrosis,  unless  its  nature  is  revealed  by  the 
escape  of  daughter-cysts  through  the  urethra,  or  by  the  characters  of  the 
fluid  removed  by  paracentesis.  The  latter  could  probably  be  only  distin- 
guished after  death.  Two  striking  instances  were  recorded  by  Mr  Caesar 
Hawkins  ('  Med.-Chir.  Trans.,'  xviii)  and  by  Dr  Hare  ('  Path.  Soc.  Trans.,' 
iv)  ;  in  each  of  them  the  tumour  filled  the  right  side  of  the  abdomen.  Three 
or  four  other  cases  are  cited  by  Czerny  in  his  list  of  cases  of  nephrectomy 
('  Trans.  Internat.  Congress,'  1881).  The  writer  once  met  with  what  was 
probably  a  case  of  the  same  condition,  as  a  cystic  abdominal  tumour  in 
a,  man  between  forty  and  fifty. 

The  patient  was  an  Irish  county  magistrate  accustomed  to  long  journeys  and  much 
exposure,  a  strong,  healthy  man  of  forty-five.  In  June,  1890,  he  discovered  a  large  lump 
below  the  liver,  and  more  or  less  moveable.  On  examination  in  the  following  November, 
a  round,  smooth,  tense,  and  elastic  tumour  was  found  behind  the  hepatic  flexure  of  the 
colon,  and  apparently  in  contact  with  both  liver  and  kidney.  The  diagnosis  was  a  hydatid 
cyst,  but  on  aspiration  in  February,  1891,  the  contents  were  yellowish  and  albuminous,  and 
coagulated  into  a  gelatinous  mass.  The  urine  was  healthy  at  that  time,  but  in  the  spring 
of  1890  he  suffered  from  an  attack  of  hajmaturia,  and  in  July,  1892,  the  cyst  had  refilled, 
and  when  tapped  blood-stained  serum  was  drawn  off".  The  patient's  general  health  con- 
tinued good  when  last  heard  of. 

Neither  pain  nor  tenderness  is  constantly  present  in  hydronephrosis, 
^hough  when  the  swelling  is  large  it  often  causes  a  distressing  sensation  of 
distension.    In  some  cases  pricking  or  shooting  pains  are  complained  of, 
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which  are  perhaps  duo  to  local  infiaiuniatoiy  changes  in  the  peritoneuui 
covering  the  sac. 

The  colon  is  sometimes  tightly  stretched  over  the  tumour,  in  such  a  wav 
as  to  interlei-e  with  the  free  passt4,^e  of  its  contents ;  thus  in  a  case  recorded 
by  Koberts  the  chief  symptoms  were  at  first  those  of  intestinal  obstruction, 
Avhich  recurred  again  and  again  during  several  years. 

Double  hydronephrosis  can  only  be  surmised  when  the  conditions  which 
produce  It  are  present,  along  with  symptoms  like  those  of  advanced  Bright's 
disease.  Two  lumbar  tumours  are  veiy  rarely  felt,  except  in  cases  of  hyper- 
trophic cystic  degeneration  of  the  kidneys  (p.  665). 

Proffnosis.— When  hydronephrosis  is  bilateral,  the  patient  is  always  iu 
danger,  since  the  structure,  as  well  as  the  functions,  of  the  secreting  tissue 
of  both  kidneys  is  certainly  and  incurably  impaired. 

On  the  other  hand,  the  course  of  imilateral  hydronephrosis  is  often 
very  chronic,  and  it  scarcely  ever  brings  life  to  an  end  by  itself.  In  the- 
case  recorded  by  Mr  Glass,  death  was  apparently  due  to  pressure  on  the  dia- 
phragm and  displacement  of  the  thoracic  viscera.  In  one  observed  by  Mr 
Thompson,  of  Nottingham  ('  Path.  Trans.,'  xiii),  it  resulted  from  peritonitis 
set  up  by  escape  of  the  contents  of  the  sac  through  an  ulcerated  aperture. 
In.  the  writer's  case  of  traumatic  stricture  of  the  ureter  (p.  691)  there  had 
been  communication  with  some  part  of  the  intestine,  for  the  distended  pelvis 
had  suppurated  and  contained  a  mass  of  vegetable  fibre,  with  bits  of  apple- 
core  and  part  of  a  ^love.  In  other  fatal  cases  that  have  been  recorded  the 
cause  of  death  has  generally  been  either  an  independent  malady  (as,  for 
example,  acute  tuberculosis  in  a  case  of  Dr  Hillier's)  or  else  the  sui>ei-ven- 
tion  of  disease  in  the  hypertrophied  kidney  on  the  opposite  side  of  the  body. 
Consequently,  it  is  not  advisable  to  interfere  actively  with  hydronephrosis 
until  the  patient  can  no  longer  endure  the  discomfort. 

Treatment. — In  some  few  instances  the  sac  has  been  emptied  hj  rubbing 
the  abdomen.  Roberts  relates  the  case  of  a  girl  of  eight,  who  came  imder 
his  care  with  a  soft  fluctuating  tumour  in  the  left  side,  of  about  the  size  of 
a  child's  head.  This  was  diligently  manipulated  in  every  direction  on  alter- 
nate mornings.  After  the  third  time  she  suddenly  passed  abundant  urine, 
the  tumour  forthwith  subsided,  and  did  not  reappear  while  she  remained 
under  observation.  A  somewhat  similar  result  was  attained  in  a  case  re- 
corded by  Dr  Broadbent  ('  Path.  Soc.  Trans.,'  xvi)  of  double  congenital 
hydronephrosis  in  an  infant. 

But  when  the  sac  is  tense,  little  can  be  hoped  for  from  such  a  i^ro- 
cedure ;  and  there  is  often  so  much  tenderness  that  it  cannot  be  adopted. 
The  only  treatment  then  is  to  puncture  the  sac  with  a  trocar.  On  the  left 
side  this  may  be  done  at  a  spot  just  anterior  to  the  last  intercostal  space. 
But  on  the  right  side  Mr  Morris  has  shown  (' Med.-Chir.  Trans.,'  lix)  that 
there  is  danger  of  wounding  the  liver,  and  he  advises  that  a  point  should 
be  selected  halfway  between  the  last  rib  and  the  crest  of  the  ilium,  and 
from  two  inches  to  two  and  a  half  inches  behind  the  anterior  superior  sjjine. 
After  the  operation,  fluid  like  that  which  has  been  withdrawn  from  the 
tumour  sometimes  i^asses  for  a  time  with  the  urine,  showing  that  the  ureter 
has  again  become  ijendous.  But  the  sac  almost  always  rapidly  fills  again, 
and  may  soon  regain  the  same  size  as  before.  Thus,  in  a  case  of  double 
hydronephrosis,  which  was  three  times  tapped  by  Friinkel,  the  jjatient  did 
not  micturate  at  all  during  from  twelve  to  forty-eight  hours  after  each 
tapping,  the  whole  of  the  fluid  secreted  in  the  interval  having  doubtless 
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accumulated  in  the  two  sacs.  It  is  true  that  unilateral  l^ydronephrosi^  is 
commonly  attended  with  such  extreme  destruction  ot  the  i;enal  cortex  that 
the  ovJn  can  hardly  be  supposed  still  capable  of  forming  urine  but 
experience  seems  to  show  that  even  in  such  cases  fluid  continues  to  be 
poSred  out  into  the  sac  by  a  process  of  transudation  like  that  which  occurs, 
in  extreme  cvstic  degeneration  (p.  665). 

One  of  the  few  cases  in  which  repeated  puncture  has  led  to  permanent 
shrinkincr  is  that  of  Mr  Croft  already  referred  to  ("  Trans.  Clm.  Soc.  xiv). 
In  that  Instance,  within  fifty-four  days  of  the  accident  which  caused  the 
disease,  seventy-nine  ounces  of  fluid  had  already  collected.  Paracentesis 
was  perfomied  eight  times  altogether,  from  three  to  four  pints  being  re-  • 
moved  each  time.  After  the  eighth  operation,  which  was  performed  at 
three  months'  interval  from  the  first,  no  further  accumu  ation  took  place^ 
In  a  case  observed  by  Sir  Spencer  Wells  ('  Dubl.  Quart.  Journ.,  1867)  the 
patient,  two  months  after  a  second  tapping,  passed  two  calculi  per  urethram, 
after  which  the  tumom-  completely  disappeared  and  did  not  return. 

There  does  not  appear  to  be  much  fear  of  setting  up  suppuration  m  the 
.ac  by  paracentesis,  though  this  result  has  been  known  to  follow  the  attempt 
to  cm-e  the  disease  by  making  a  fistulous  opening  ('Path.  Soc.  Trans  x,,, 
Dr  Little's  case).  Czerny  mentions  ('  Trans.  Internat.  Congress,  1881  )  the 
case  of  a  man  in  whom  Gustav  Simon  had  two  years  previously  made  such 
an  opening,  and  who,  in  1881,  was  still  acting  as  an  attendant  m  the  hospital 

wards  at  Heidelberg.  •  +v.^ 

When  tapping  proves  ineffectual,  the  bolder  operation  of  removing  the 
distended  kidney  has  been  frequently  performed,  and  often  with  complete 

success.  ,  .  ■  i       1  ^ 

Czernv,  in  his  statistics  of  nephrectomy  {loc.  at.,  p.  249),  gives  twelve 
cases  in  which  that  operation  has  been  performed  for  hydronephrosis  or  lor 
cyst  of  the  kidney.  Seven  of  them  ended  fatally,  but  this  high  mortabty 
may  perhaps  be  in  part  attributed  to  the  fact  that  in  five  an  erroneous 
diagnosis  of  ovarian  tumour  had  been  made.  According  to  Mr  Barker  a 
lumbar  incision  is  in  cases  of  this  kind  preferable  to  one  in  the  front  of  the 
abdomen.  Many,  published  and  unpublished,  cases  show  the  importance  ot 
ascertaining  that  the  opposite  kidney  retains  its  functional  integrity  Pro- 
bably this  may  be  best  done  by  making  a  preliminary  opening  into  the  sac 
and  allowing  it  to  drain,  so  that  after  making  certain  that  no  fiuid  from  it 
any  longer  passes  into  the  ureter,  one  can  measure  and  test  the  urine  which 
reaches  the  l)ladder  from  the  other  organ. 

7.  Pyuria  and  lyyelitis.—'lhe  presence  of  a  stone  in  the  kidney  often 
causes  pus  to  appear  in  the  urine  from  suppuration  of  the  renal  pelvis. 
As  in  the  case  of  hsematuria,  it  will  be  well  to  consider  2Wur%a  generally, 
and  briefly  to  indicate  the  various  affections  that  may  lead  to  this  symptom- 
Urine  Avhich  contains  pus  has  a  turbid,  opaque  appearance,  and  on 
standing  throws  down  a  dense  whitish-yellow  sediment  Avhich  somewhat 
resembles  the  white  gravel  formed  by  amorphous  earthy  phosphates,  but 
may  be  readily  distinguished  by  the  microscope.  Moreover,  it  reniams 
undissolved  after  the  addition  of  an  acid ;  and  when  caustic  alkali  is  added, 
it  forms  a  transparent  gelatinous  mass,  which  hangs  in  long  strings  when 
poured  from  one  vessel  to  another.*    In  ammoniacal  urine,  pus  forms  a 

*  This  chemical  test  for  pus  is  in  Enghuul  associated  with  the  nnme  of  Bnblngton, 
though  Leube  attributes  it  to  Donne, 
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line^l^H  t l^lT^'?^  ■^"'''^  that  leucocytes  ia  urine,  even  M^hen  it  is  alka- 
a^varm  staie  "^^^'^t^^^s  retain  their  amoeboid  movements  on 

Whenever  there  is  pus  in  urine,  there  is  also  albumen,  derived  fron. 
the  hquor  puns  But  if  the  quantity  of  pus  is  small,  the  albumen  may 
not  be  discoverable  by  ordinary  tests.  It  is  often  an  important  practical 
question  to  determine  whether  the  amount  of  albmuen  observed  in  purulent 
unne  is  or  is  not  greater  than  the  pus  itself  accounts  for;  since  if  it  is 
greater,  it  affords  evidence  of  the  existence  of  Bright's  disease  in 'addition 
to  the  aflection  causing  the  pyuria.  In  various  surgical  affections  of  the 
urinary  organs  the  propriety  of  operative  interference  depends  chiefly  upon 
this  point.*  If  heat  gives  a  decided  precipitate  after  the  pus  has  been 
alloAved  to  subside,  it  is  Hkely  that  the  albumen  is  due  to  an  additional 
cause.    Tube-casts  should  also  be  carefully  looked  for. 

Apart  from  calculus,  pymia  may  be  due  to  a  great  variety  of  affections 
ihe  possible  presence  of  gonorrhoea  must  never  be  forgotten;  nor,  in 
females,  that  of  leucorrhcea,  which,  however,  is  indicated  by  a  llrc^e 
number  of  squamous  epithelial  cells,  as  well  as  of  leucocytes,  under  the 
microscope.  Again,  cystitis  is  a  frequent  cause,  and  one  should  remember 
that  there  may  sometimes  be  pus  in  the  urine  from  this  cause  mthout  the 
patient  complaining  of  much  pain  or  having  to  micturate  very  frequently, 
especially  if  he  has  a  stricture  or  an  enlarged  prostate. 

Whatever  may  be  the  origin  of  cystitis,  it  is  apt  sooner  or  later  to  extend 
upwards  as  pyelitis ;  and  suppuration  of  one  or  both  kidneys  is  often  the 
last  of  the  wide-spread  changes  that  follow  ammoniacal  decomposition  of  the 
urine  in  the  bladder,  from  strictm-e,  prostatic  swelling,  or  stone."  Again, 
pyuria  may  be  the  result  of  nephritis  from  cantharides  or  turpentine. 

None  of  these  causes,  however,  produce  persistent  a.nd  severe  pyeUtis 
independently  of  cystitis  or  urethritis.  So  that  if  we  exclude  tuberculous 
cases  (which  will  be  described  in  the  next  chapter)  we  need  admit  no  other 
direct  cause  of  pyelitis  than  gravel  or  calculus. 

•  A^^n^'^  of  pyuria  was  under  Dr  i'agge's  observation  for  several  yenrs.  The  patient  felt, 
in  lB7b,  .-i  slight  pain  or  uneasy  sensation  in  the  le(t  loin,  for  whicii  no  Ciiuse  could  be 
tound.  A  short  time  afterwards  he  noticed  some  blood  in  his  urine;  but,  on  taking 
medicines  which  rendered  it  alkaline,  the  haematuria  ceased.  Yet  from  that  time  the  urine 
almost  constantly  contained  pus  in  small  quantity,  with  apparently  an  excess  of  albumen; 
and  crystals  of  oxalate  of  lime  were  usually  to  be  detected,  sometimes  crystals  of  lithic 
acid.  In  1880  he  passed  a  small  oxalate  calculus,  after  which  he  was  more  free  from  pain 
than  he  had  been  for  some  years  previously.  All  along  the  general  health  was  good,  and 
the  patient  was  able  to  discharge  responsible  duties. 

The  symptoms  that  characterise  "  calculous  pyelitis  "  are  ^awi  in  the 
loin  or  in  the  abdomen,  hematuria  which  generally  recurs  fx-om  time  to 
time,  and  more  or  less  constant  pyuria. 

*  Leube,  having  added  to  urine  2  per  cent,  of  pus,  found  that  in  every  microscopic 
field,  prepared  with  fluid  that  had  not  been  allowed  to  settle,  there  were  from  ten  to  fifteen 
leucocytes,  and  that  the  amount  of  albumen  precipitated  by  boiling  occupied  about  one 
tenth  of  the  bulk  of  the  urine.  His  conclusion  is  that  a  precipitate  of  even  one  twentieth 
or  one  twenty-fifth  is  more  than  ciin  be  attributed  to  pus,  unless  at  least  souie  few  pus- 
corpuscles  are  visible  in  each  microscopic  field. 
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PYONEPHROSIS 

Frequently  rigors  recur  from  time  to  time,  sometimes  with  regular 
quotidian  periodicity.  There  is  often  considerable  pyrexia,  which  may 
assume  a  hectic  type.  Diarrhoea  may  be  persistent  and  intractable ;  or 
there  may  be  obstinate  constipation  from  adhesion  of  the  colon  to  the  ante- 
rior surface  of  the  affected  kidney.  When  pyelitis  runs  on  for  a  lengtti 
of  time  the  renal  pelvis  often  becomes  dilated  into  a  large  sac,  which  may 
be  felt  as  an  abdominal  tumour.  It  may  bulge  into  the  loin  as  an  elastic  fluc- 
tuatm-  mass,  very  painful  and  tender  to  the  touch,  or  may  push  the  liver 
upwards  If  the  ureter  becomes  from  time  to  time  blocked,  this  swelling 
may  present  great  variations  in  size  on  different  occasions,  and  there  may 
be  converse  variations  in  the  degree  of  pyuria,  the  urine  being  clear  when 
the  sweUino-  is  largest,  whereas  a  subsidence  of  the  tumour  is  accompanied 
by  the  escape  of  several  ounces  of  pus  into  the  bladder.  In  such  cases  of 
"pyonephrosis"  the  renal  cortex  probably  always  undergoes  atrophy,  or 
becomes  shrunken  by  a  process  of  consecutive  Brighfc's  disease.  If  there 
are  calculi  in  both  kidneys,  as  is  often  the  case,  pyelitis  and  its  results  are 
sufficient  to  destroy  life,  ^vith  symptoms  of  uraemia.  And  even  when  the 
affection  is  limited  to  one  side,  the  opposite  kidney  may,  after  undergoing 
hypertrophy,  become  affected  with  Bright's  disease,  either  as  the  result  ot 
lardaceous  changes  in  it,  or  independently. 

Nevertheless  in  other  cases,  after  lasting  for  many  months,  the  suppura- 
tion subsides,  the  kidney  shrinks,  and  at  last  dries  up  into  a  putty-like  mass, 
which  troubles  the  patient  no  more. 

Among  the  complications  of  pyelitis  is  the  supervention  of  pennepJwttic 
abscess.  Inflammation  probably  never  affects  the  renal  pelvis  for  a  long 
time,  nor  with  great  severity,  without  spreading  to  the  suiTounding  struc- 
tures', which  become  indurated  and  matted  together  by  new  fibrous  mate- 
rial ;  but  sometimes  the  mucous  membrane  undergoes  ulceration,  and  per- 
foration takes  place,  with  escape  of  urine  and  of  pus  into  the  connective 
tissue.  When  this  occurs,  there  is  usually  a  marked  increase  in  the  pyrexia 
and  in  the  other  general  symptoms  that  have  previously  resulted  from  the 
pyelitis.  A  fluctuating  swelling  may  appear  in  the  loins,  with  extreme  local 
tenderness ;  and  ultimately  the  skin  may  become  reddened,  and  the  abscess, 
if  not  opened  by  the  surgeon,  may  point  and  break  of  its  own  accord.  In 
other  cases  the  course  taken  by  the  pus  is  to  enter  the  sheath  of  the  psoas 
muscle  and  make  its  way  downwards  into  the  groin,  or  penetrate  the  hip- 
joint. 

A  point  on  which  Trousseau  laid  stress  is  that  when  the  psoas  is  affected 
the  thigh  is  kept  more  or  less  rigidly  flexed  upon  the  pelvis ;  but  this  is 
also  true  of  a  psoas  abscess  due  to  vertebral  caries  or  other  cause  than  renal 
suppuration.  Sometimes  the  pus  may  point  above  Poupart's  ligament ;  or 
may  rupture  into  the  intestine,  so  that  gas  and  fsecal  matter  escape  into 
the  abscess  cavity,  or  subcutaneous  emphysema  appears  in  the  back,  as  was 
twice  observed  by  Trousseau.  Lastly,  a  perinephritic  abscess  has  been 
known  to  burrow  through  the  diaphragm  and  the  lung,  and  discharge  itself 
by  the  bronchial  tubes. 

Conversely,  an  abscess  starting  from  a  vertebra,  a  lymph-gland,  or  some 
other  abdominal  viscus  may  make  its  way  into  the  urinary  passages. 

When  there  is  free  discharge  of  pus  in  the  loin  the  inflammation  some- 
times gradually  subsides,  and  recovery  ensues.  But,  as  a  rule,  the  prognosis 
of  perinephritic  abscess  is  unfavqurable,  the  patient  being  at  length  worn 
out  by  the  drain  of  pus,  by  pain  and  hectic  fever,  or  by  lardaceous  disease. 


RENAL  CALCULUS— RESULTS 

8  Snppnrative  vephritis.-Thh  begins  in  the  cortex  of  the  kidney,  af. 
minute  round  or  irreguku-  dot«,  and  on  section  of  the  organ  as  streaks  or 
lines,  traversing  the  cortex  to  a  greater  or  less  depth,  or  running  con- 
tinuously through  It  and  through  the  medulla.  At  an  advanced  period 
there  is  we  1-fornied  creamy  pus ;  but  when  the  disease  is  earlier  fatal,  there 
IS  often  only  a  soft  pmkish-white  material,  which  consists  of  kidnev-tissue 
infiltrated  with  leucocytes.  Surx-ounding  the  infiltrated  or  suppurating 
tracts  there  is  much  vascular  injection.  Sometimes  only  one  or  two  points 
of  eveii  commencing  suppuration  are  discoverable,  so  that  they  are  not 
unhkely  to  be  overlooked.  Probably  the  recognition  of  even  a  single  point 
of  pus  in  the  renal  cortex  at  an  autopsy  proves  the  existence  of  a  septic 
infection  sufficient  to  account  for  death. 

The  causes  of  suppurative  nephritis  vary.  Sometimes  it  occurs  as  part 
of  general  pyaemia ;  and  Moxon  noticed  that  in  cases  of  pyemia  resulting 
from  perineal  section  or  lithotomy,  abscesses  in  the  kidneys  were  more 
apt  to  occur  than  when  pyaemia  was  due  to  lesions  xmconnected  with  the 
urinary  organs.  Suppurative  nephritis  is  often  obviously  traceable  to  an 
infective  process,  spreading  upwards  from  the  bladder  along  the  ureters, 
and  due  to  the  presence  of  pyogenic  micrococci.  Dr  Goodhart,  in  vol.  xix  of 
the  '  Guy's  Hospital  Reports,'  traced  a  connection  between  renal  suppuration 
and  the  presence  of  erysipelas  in  the  same  Avard  at  the  same  time. 

As  a  matter  of  fact,  the  remarkable  decline  in  the  frequency  of  pytemia 
of  recent  years  has  been  accompanied  by  a  corresponding  decline  in  the 
frequency  of  suppurative  nei^hritis. 

In  some  rare  cases  suppuration  of  the  kidney  may  ixjssibly  occur  as  a 
primary  morbid  process.*  But  in  the  vast  majority  of  instances  suppura- 
tive nephritis  is  secondary  to  one  of  the  common  surgical  diseases  of  the 
urethra  or  of  the  bladder,  or  to  paralysis  of  the  bladder  from  some  spinal 
lesion.  ^  The  greater  frequency  of  cystitis  in  men  explains  why  pyelo-ne- 
phritis  is  more  common  in  them  than  in  Avomen.  As  might  be  expected, 
most  cases  of  this  kind  are  also  marked  by  the  mechanical  effects  of  obstruc- 
tion to  the  outflow  of  urine  from  the  renal  pelvis,  on  one  or  both  sides,  which 
have  been  fully  described  already.  The  suppurative  nephritis  itself  is  not 
always  bilateral.  In  some  instances  the  whole  length  of  the  urinaiy  tract 
is  obviously  affected  with  inflammation,  from  the  bladder  to  the  mucous 
membrane  covering  the  renal  pyramids  ;  but  in  others  the  lining  of  the 
ureter  and  of  the  renal  pelvis  is  normal.  Dr  Dickinson  believes  ('  Med.- 
Chir.  Trans.,'  Ivi)  that  the  exciting  cause  of  the  nephritis  is  the  aiiimoniacal 
state  of  the  urine  resulting  from  its  decomposition  within  the  urinary  pas- 
sages, and  holds  that  suppurative  nephritis  never  oc<;urs  except  when  the 
urine  has  undergone  this  change.  How  rapidly  the  disease  may  develop 
itself  is  well  shown  by  a  case  which  he  narrates  of  an  old  woman  admitted 
into  the  hospital  for  a  fracture  of  the  femur,  who  tAvo  days  later  became 
unable  to  pass  her  water,  so  that  a  catheter  liad  to  be  used.  The  urine 
drawn  off  was  then  natural,  but  very  soon  afterwards  it  became  offensive, 
and  death  occurred  within  a  week  of  the  accident,  three  days  after  the  urine 
had  changed  its  character.    Both  kidneys  were  found  to  be  suppurating. 

As  a  rule,  suppuration  of  the  kidney  is  secondary  to  pyelitis,  and  that 
.again  to  calculus  or  to  local  infective  sui:)puration  of  the  bladder.  When 

*  Dr  Goodhnrt's  pHper  recorded  tliree  iiistnnces,  in  each  of  which,  although  some  degree 
of  cystitis  was  found  at  the  autopsy,  it  seemed  doubtful  whether  this  was  stifRcient  to 
account  for  the  reniil  suppuration  ;  one  was  a  'case  of  enteric  fever,  another  of  mitral 
disease,  and  the  third  of  extensive  burns. 
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this  is  not  the  case  there  is  no  pyuria,  and  the  recognition  of  the  condition 
is  much  more  difficult.  , 

The  sinnvtoms  of  suppurative  nephritis  are  obscure.  Rigors  ate  an  eaily 
und  frequent  symptom;  febrile  symptoms  rapidly  follow,  with  vomiting, 
.n-eat  prostration,  feeble  pulse,  a  mawkish  smell  in  the  breath,  dry,  browu 
ton-ue,  and  sometimes  profuse  sweating  or  diarrhoea.  Convulsions  are  very 
rare  and  the  case  ends  in  stupor  rather  than  coma. 

But  the  disease  is  often  latent,  so  that  the  patient  may  die  quite  unex- 
pectedly, without  either  febrile  or  cerebral  symptoms. 

The  state  of  the  urine  throws  but  little  light  upon  the  diar/nosis  ot 
suppurative  nephritis.  There  may  be  a  large  quantity  of  pus  present,  but 
this  is  probably  the  result  of  the  pyelitis  and  of  the  cystitis  which  are  gene- 
rally present  at  the  same  time.  What  we  depend  on  is  the  recognition  ot 
the  general  symptoms  of  sepsis,  and  the  presence  of  some  source  of  pyogenic 
infection  either  in  the  urinary  organs  or  elsewhere. 

It  mio-ht  be  thought  that  the  determination  of  the  amount  ot  urea  m 
the  urine^vould  throw  light  upon  the  state  of  the  kidneys  in  these  doubtful 
cases ;  but  this  expectation  appears  not  to  be  verified  by  experience. 

Dr  Goodhart  ('Guy's  Hosp.  Kep.,'  .xix)  records  two  instances  in  wliich  he  had  made 
quaititatWe  analyses  s'hortly  before  death,  and  found  that  the  --^V^,^^,  /^^^ 
thirteen  or  fourteen  grains  of  nrea  to  the  ounce;  a  third  patient  passed  in  the  twenty -four 
hoi  rsXee  pints  of  urine,  with  a  total  quantity  of  592  grains  of  urea  ;  and  a  fourth 
paSt  tl  rty^ounces  with  328  grains  of  urea.  On  the  other  hand,  a  man  who  afterwards 
Tent  out  well,  having  had  his  bladder  punctured  per  rectum,  passed  thirty  ounces  in  the 
tvventy-four  hours  with  only  295  grains  of  urea,  or  less  than  ten  grains  per  ounce. 

The  treatment  of  pyelitis,  or  of  suppurative  nephritis,  depends  in  cal- 
culous cases  chiefly  on  successful  nephrolithotomy.  If  this  is  not  possible 
we  must  promote  a  freer  flow  of  urine  by  the  administration  of  diluents, 
and  of  the  acetate  or  citrate  of  potash.  The  bladder  should  be  washed  out 
with  boracic  acid  lotion,  and  benzoate  of  sodium  or  ammonium  m  ten-gram 
doses  be  given,  with  buchu  or  uva  ursi  ;  or,  perhaps,  a  recently  intro- 
duced compound,  named  Urotropine,  which  has  great  control  over  vesical 
decomposition.  As  Mr  Morris  says,  the  catheter  should  never  be  employed 
except  when  the  patient— during,  and  for  some  time  after  the  passage  of  the 
instniment — is  in  the  equable  temperature  of  bed. 

When,  apart  from  a  calculus,  an  abscess  has  formed  in  the  kidney,  the 
only  successful  treatment  is  to  incise  and  drain  it ;  and  such  treatment  m 
the  hands  of  modern  surgeons  often  leads  to  satisfactory  results. 

Treatment  of  renal  calc  a  I  its.— The  improved  knowledge  of  the  composi- 
tion and  chemical  properties  of  renal  and  vesical  calculi,  Avhich  marked  the 
first  half  of  the  nineteenth  century,  did  not  lead  to  improved  therapeutics. 
On  the  contraiy,  previous  attempts  to  dissolve  calculi  were  almost  entirely 
given  up.  In  the  middle  of  the  eighteenth  century  the  solvent  treatment 
of  calculi  was  investigated  by  the  Rev.  Stephen  Hales  and  Mr  David 
Hartley ;  the  experiments  were  suggested  by  Cheselden,  and  carried  on  by 
Mr  Sharp  at  Guy's  Hospital  and  Mr  Gardiner  at  St  George's  Hospital.  In- 
jection of  soap-ley  into  the  bladder  was  commonly  practised  in  Heberden's 
time,  and  soft  soap  was  the  chief  ingi-edient  of  the  nostrum  for  whicli  Parlia- 
ment paid  £5000  in  1739. 

Sir  Wm.  Roberts  reintroduced  a  solvent  method  which,  at  least  for  cal- 
culi of  lithic  acid,  desei-ves  a  full  trial  before  more  radical  measures  are 
adopted  ('  Med.-Chir.  Trans.,'  18G6). 
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He  began  by  making  a  careful  series  of  experiments  outside  the  hmnan 
body,  exposing  calculi  to  the  action  of  a  slow  stream  of  absolution  of  carbo- 
nate of  potass,  Avhich  proved  to  be  more  effective  than  the  carbonate  of  soda. 
With  a  liquid  containing  from  forty  to  sixty  grains  of  the  alkali  to  the  pint, 
he  found  that  stones  lost  from  15  to  20  per  cent,  of  their  weight  in  twenty- 
four  hours.  Even  with  liquids  containing  twenty  or  thirty  grains  to  the 
pmt  the  solvent  action  was  considerable.  But  what  is  very  remarkable  is 
that  above  the  strength  of  sixty  grains  solution  ceased,  in  consequence  of  the 
formation  of  a  tenacious  white  crust  of  potassium  biurate  on  the  surface  of 
the  concretion.  The  next  step  was  to  ascertain  what  doses  of  the  vegetable 
salts  of  potass  would  give  to  the  urine  alkalinity  equivalent  to  about  fiftv 
grains  of  carbonate  in  the  pint ;  and  it  was  found  that  this  could  be  effected 
in  adults  by  the  administration  of  forty  to  sLxty  grainsi  of  the  acetate  or 
citrate,  dissolved  in  three  or  four  ounces  of  water,  every  three  hours;  in 
children  by  about  half  the  quantity.  Some  patients  find  that  the  acetate 
agrees  with  them  better  than  the  citrate,  in  others  the  reverse  is  the  case.* 
It  is  not  to  be  supposed  that  the  urine  passed  by  patients  taking  such 
doses  of  the  potass  salts  can  be  maintained  at  a  constant  degree  of  alka- 
linity. On  the  contrary,  it  varies  from  hour  to  horn- ;  but  Roberts  has  found 
experimentally  that  such  urine,  when  it  is  allowed  to  pass  over  a  uric  acid 
stone  outside  the  body  at  blood-heat,  dissolves  it  at  the  mean  rate  of  twelve 
and  a  half  grains  in  the  twenty-four  hours.  Clinically,  it  is  obvious  that 
the  best  proof  of  the  power  of  urine,  when  rendered  alkaline  in  this  manner, 
to  act  upon  calculi  within  the  body,  is  to  be  obtained  in  the  case  of  vesical 
calculi ;  because  their  presence  and  their  approximate  size  can  be  deter- 
mined by  sounding  before  treatment  is  begun,  and  they  can,  if  necessary,  be 
removed  by  lithotomy  afterwards. 

In  one  case  of  uric  acid  stone  in  tlie  bladder,  Roberts,  alter  tliirty-nine  days'  treatment, 
obtained  the  clearest  evidence  that  a  solvent  action  liad  been  e.xerted.  At  the  end  of  that 
time  lithotomy  was  performed,  and  the  stone  was  found  to  be  eroded  to  a  considerable 
extent,  so  that  an  incomplete  layer  of  oxalate  of  lime  was  exposed,  part  of  which  was 
actually  undermined.  The  pi-oof  of  the  efficacy  of  such  treatment  in  the  case  of  renal 
calculi  is  necessarily  less  complete;  but  there  is  a  strong  presumption  in  its  favour. 

The  following  case  was  reported  by  Dr  Fagge : 

A  man  came  with  a  number  of  little  uric  acid  calculi  which  he  had  been  passing  fre- 
quently. A  vegetable  salt  of  potass  was  prescribed,  and  a  fortnight  later  he  brought  a 
single  concretion,  the  only  one  he  had  passed,  coated  over  with  a  white  layer,  which  looked 
like  phosphates,  but  which  may  have  consisted  of  the  biurate  of  potash.  There  seems  to 
be  little  doubt  that  many  other  concretions  must  have  been  dissolved,  for  all  the  renal 
symptoms  which  had  been  troubling  him  disappeared,  and  he  voided  no  more  calculi. 

The  great  drawback  to  this  solvent  treatment  is  that  it  is  useless  when 
a  stone  consists  of  oxalate  of  lime  ;  or,  in  the  case  of  mixed  calculi,  as  soon  as 
a  complete  layer  of  the  oxalate  is  reached.  Some  have  feared  that  making 
the  urine  alkaline  may  lead  to  a  deposition  of  phosphates,  and  so  augment 
the  size  of  a  calculus.  But  Roberts  showed  that  so  long  as  the  alkalinity 
is  due  to  a  fixed  base,  there  is  no  danger  of  this  result ;  and  as  a  matter  of 
experience,  he  found  that  after  the  treatment  has  been  continuously  carried 
out  for  three  months,  an  oxalate  of  lime  calculus  in  the  bladder  remained 
entirely  free  from  phosphatic  incrustation.     On  the  other  hand,  in  the 

*  As  the  citi-ate  of  potass  of  the  shops  is  apt  to  be  impure,  Roberts  advised  that  it 
should  be  prepared  by  neutralising  a  solution  of  the  bicarbonate  with  crystallised  citric 
acid;  the  following  formula  yields  sixty  grains  of  the  citrate  to  the  ounce: — ^Potass. 
Bicarb,  jxij;  Acid.  Citric.  Sviij  gr.  xxiv;  Aq.  nd  .^xij. 
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experiments  already  referred  to,  in  which  uric  f*^,  calculi jere  exTOBe^^ 
outeide  the  body  to  a  slow  streaau  of  urme  rendered  alkaline  f^^ed  alk^i^ 
and  in  which  the  calculi  undenvent  solution,  it  was  ascertained  that  as  soon 
as  ammoniacal  decomposition  of  the  urine  occurred,  a  layer  of  /nixed  phos- 
phates  was  deposited,  and  all  further  solvent  action  ceased.  It  is  theietore 
useless  to  attempt  a  solvent  plan  of  treatment  if  the  urine  is  ammoniacal. 
But  even  when  putrefaction  of  the  urine  within  the  urinary  passages  has 
begun  the  administration  of  benzoate  or  salicylate  of  soda  may  arrest  it, 
and  restore  the  natural  acidity,  so  as  to  bring  the  case  again  mthm  the 

scope  of  solvent  remedies.*  ,  ,-,       i  ^ 

When  the  presence  of  an  oxalate  calculus  is  suspected,  the  only  prospect 
of  cure  apart  from  surgical  operation  lies  in  the  possibility  that  it  may 
either  pass  down  the  ureter  and  be  voided,  or  else  become  '  encysted,  so 
as  to  cause  no  further  symptoms.  The  possibility  of  the  latter  occurrence 
was  clearly  stated  by  Dr  Rees  in  his  '  Croonian  Lectures   for  1856. 

Operative  treatment.— in  cases  of  intestinal  obstruction  and  of  gaU- 
stones  so  in  those  of  renal  calculi  and  pyelitis,  abdominal  surgery  has, 
since  the  introduction  of  antiseptic  precautions,  become  justly  bolder  than 
before,  and  the  results  obtained  are  scarcely  less  brilliant  than  in  ovario- 
tomy The  operations  are  nephrotomy,  or  incision  of  a  hydronephrotic  or 
suppuratincr  kidney  with  subsequent  drainage ;  nephrohthotomy,  or  removal 
of  a  renal°calculus  from  the  pelvis ;  and  nephrectomy,  or  removal  of  the 

entire  diseased  kidney.  . 

In  all  cases  of  protracted  and  severe  pyeUtis  the  question  ot  surgical 
interference  must  be  taken  into  consideration,  and  when  decided,  the  opera^ 
tion  should  not  be  delayed ;  for  the  chances  of  recovery  are  much  greater 
at  an  early  period  of  the  disease  than  when  it  is  far  advanced.  If  there  is 
an  abscess  in  the  loin,  there  is  no  doubt  of  the  advantage  of  thoroughly 
exploring  it,  and  of  searching  for  and  removing  any  calculi  that  may  be 
present;  and  when  there  is  evidence  of  pyonephrosis  it  is  almost  always 
advisable  to  cut  do^vn  upon  the  kidney  in  the  loin,  so  as  to  allow  of  its 
drainage.  How  successful  this  operation  may  sometimes  be  is  well  shown 
bv  a  case  related  by  Rosenberger,  of  Wiirtzburg  ('  Trans.  Internat.  Con- 
gress,' 1881).  The  patient,  a  medical  man,  had  during  the  previous  year 
been  incised  above  the  ilium,  with  discharge  of  several  pints  of  offensive 
pus,  and  he  was  reduced  to  a  skeleton  when  the  lumbar  operation  was  per- 
formed. Yet,  the  cavity  having  been  washed  out  with  solution  of  phenol 
and  a  drainage-tube  inserted,  he  gi-adually  regained  his  health  and  resumed 
his  practice,  t 

Nephrectomy,  or  excision  of  the  kidney,  is  a  more  formidable  operation. 
When  there  is  a  large  pyonephric  sac,  a  kmibar  incision  may  fail  to  give 
room  for  its  extirpation— as  was  pointed  out  by  Mr  Howard  Marsh  ('  Trans. 
Clin.  Soc.,'  1882).  Another  difficulty  is  illustrated  by  two  cases  of  Mr 
Barker's  ('  Med.-Chir.  Trans.,'  Ixiv) ;  in  each  of  them  the  kidney  was  found 
to  be  surrounded  by  a  mass  of  dense  vascular  tissue,  which  could  not  be 
removed.     Moreover,  we  cannot  be  sure  of  the  condition  of  the  opposite 

*  Unfortunately,  among  adults  of  middle  age,  the  frequency  of  oxalate  of  lime  calculi 
in  the  kidney,  compared  with  those  of  uric  acid,  is  greater  than  would  appear  from  state- 
ments based  on  museum  specimens  obtained  by  lithotomy,  or  other  vesical  calculi. 

t  If  a  large  branched  calculus  is  found  occupying  the  renal  pelvis,  the  attempt  to 
extract  it  may  be  as  dangerous  as  the  complete  removal  of  the  kidney.  A  case  of  this  kind, 
which  occurred  to  Mr  Morrant  Haknr  ('Trans.  Internat.  Congress,'  1881),  proved  quickly 
fatal  by  shock  and  by  h»morrhnge  from  the  walls  of  the  dilatud  renal  pelvis. 


RENAL  CALCULUS 

kidney  Cases  liave  been  recorded  in  which  fatal  suppression  of  urine  has 
occurred ;  for  the  organ  affected  with  calculous  pyelitis,  of  such  severity  as 
to  justify  Its  extirpation,  was  nevertheless  the  only  functionally  active' 
kidney  which  the  patient  possessed.  To  obviate  this  risk  Czerny  advised 
making  two  stages  of  the  operation,  first  opening  a  urinary  fistula,  and  after 
an  interval  proceeding  to  nephrectomy.  Another  suggestion,  made  by 
Simon,  of  Heidelberg,  a  pioneer  in  renal  surgery,  is  that  in  female  patients 
after  dilating  the  urethra,  a  c<itheter  be  put  into  each  ureter  separately. 
Dr  Teichmann,  Avho  for  several  years  carried  on  investigations  on  this  point 
m  the  'post-nwrUm  room  at  Guy's  Hospital,  believes  that  even  in  the  male 
subject  he  can,  with  an  instrument  introduced  along  the  urethra,  nip  up 
the  mouth  of  each  ureter  in  turn,  and  so  withdraw  from  the  bladder  the 
secretion  of  each  kidney  separately. 

^'  eplirulithotomy. — When  no  lumbar  abscess  or  even  ijyelitis  is  present, 
cutting  down  upon  a  kidney  Avith  the  object  of  removing  a  calculus  a  pro- 
cedure which,  was  condemned  by  Sir  Benjamin  Brodie  as  dangerous  and 
absurd— is  now  proved  to  be  feasible.  The  first  successful  operation  Avas  by 
Mr  Henry  Morris  at  the  Middlesex  Hospital  ('  Clin.  Trans.,'  xiv)  in  1880. 

Tlie  patient,  a  ^irl  siged  nineteen,  was  admitted  under  the  care  of  Dr  Coupland.  She 
had  lor  several  years  been  liable  to  severe  paio.xysmal  pain  in  the  right  lumbar  region, 
which  made  her  life  as  a  domestic  servant  uneudurable,  and  (or  at  least  two  years  her  urine 
had  often  contained  blood.  Mr  Morris  cut  down  upon  the  kidney,  and  with  his  forefinger 
almost  at  once  detected  "  something  rounded,  about  the  size  of  the  uncut  end  of  a  pencil, 
causing  a  slight  irregularity  of  the  surface  of  the  organ  at  a  spot  just  a  little  behind  the 
hilus."  With  a  bistoury  he  incised  the  kidney  at  this  spot,  and  succeeded  in  removing  a 
calculus,  which  weighed  thirty-one  grains,  and  consisted  of  oxalate  of  lime.  The  patient 
made  a  good  recovery. 


In  vol.  XV  of  the  '  Clinical  Society's  Transactions  '  two  similar  cases  are 
recorded,  each  of  which  was  no  less  successful  than  that  of  Mr  Morris.  One, 
by  the  late  Mr  Marcus  Beck,  is  that  of  a  young  man  aged  nineteen,  who  had 
suffered  for  twelve  years  from  symptoms  of  stone  in  the  left  kidney,  some 
pain  in  the  loin  increased  by  movement,  hasmaturia,  and  great  irritability 
of  the  bladder.  Mr  Beck  exposed  the  kidney,  and  on  thrusting  a  darning- 
needle  into  the  organ,  a  stone  was  at  once  felt  and  extracted.  It  consisted 
of  alternating  layers  of  uric  acid  and  of  phosphates.  In  the  other  case — • 
]\Ir  Butlin's — the  symptoms  were  neuralgia  of  the  right  testicle,  which  had 
continued  for  ten  or  twelve  years,  with  some  pain  in  the  loin ;  but  the  urine 
never  contained  either  pus  or  blood,  though  crystals  of  oxalate  of  lime  were 
almost  always  present,  and  often  a  trace  of  albmnen.  The  kidney  having 
been  exposed,  a  hard  body  was  felt  with  the  finger,  and  removed  ;  it  proved 
to  be  an  oxalate  of  lime  calculus.  In  vol.  xvi  of  the  '  Clinical  Society's 
Transactions '  there  is  a  fourth  case  of  successful  nephrolithotomy  (the 
stone  Aveighing  473  gTains)  by  Mr  May,  of  Birmingham,  and  a  fifth  by  Mr 
Howse.    (See  also  the  same  '  Transactions '.  for  1884,  1885,  and  1887.) 

The  chief  difficulty  is  that  of  diagnosing  with  sufficient  certainty  that 
the  stone  is  present,  and  that  it  is  too  large  to  pass  down  the  ureter  into 
the  bladder.  Mr  Morris  cites  seven  instances,  in  each  of  Avhich  an  incision 
down  to  the  Iddney  has  been  made  Avithout  any  stone  being  detected.  See 
cases  of  this  operation  and  of  nephrectomy  by  Prof.  Czerny,  Mr  Baker,  Mr 
Lucas,  Mr  BarvA^ell  (' Internat.  Cong.,'  1881,  pp.  242 — 279),\nnd  the  late  Mr 
Thos.  Jones,  of  Manchester  ('  Brit.  Med.  Journ.,'  June  2nd,  1883)  ;  also  the 
report  of  a  discussion  on  Kenal  Surgery  at  Leeds  in  1889  ('  Brit.  Med. 
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Journ.,'  ii,  1881) ;  and  Mr  Henry  Morris's  monograph  on  '  Surgical  Diseases 
of  the  Kidneys,'  second  edition,  1900. 

One  of  the  most  remarkable  examples  of  this  branch  of  surgery  was  Mr 
Lucas's  nephrolithotomy  of  one  kidney  following  nephrectomy  of  the  other 
and  ending  in  the  patient's  recovery ;  it  was  referred  to  above  (p.  687). 

A  collection  of  233  cases  of  nephrotomy,  nephrolithotomy,  and  nephrec- 
tomy was  published  by  Dr  Samuel  W.  Gross  in  1885  (fourth  edition  of 
S.  D.  Gross  on  "  Diseases  of  Urinary  Bladder '),  and  a  still  larger  one  of  327 
cases,  in  the  following  year,  by  Mons.  Brodem-  ('  De  I'lntervention  ohirur- 
gicale  dans  les  Affections  du  Rein,'  1886).  The  total  mortality  of  these 
operations,  including  those  practised  from  the  loin  and  those  practised  by 
median  abdominal  section,  has  been  reckoned  at  between  40  and  45  per 
cent. ;  but  every  five  years  witnesses  an  improvement  in  their  success. 


TUBERCLE,  CANCER,  PARASITES  AND  ABNORMALITIES 

OF  THE  KIDNEYS 


"When  deatli's  pale  horse  runs  away  with  a  person  on  full  speed,  an  Rctive  physician 
may  possibly  give  them  a  turn;  but  if  he  carries  them  on  an  even  slow  pace,  down  hill  too, 
no  care  nor  skill  can  save  them." — Johnson. 

Fatty  and  lardaceous  degeneration — hypertrophy  and  atrophy  of  the  Icklmys. 
Tuberculous  pyelitis — Its  pathology — Symptoms,  causes,  and  treatment. 
Malignant  disease  of  kidney — Sarcoma — Carcinoma — Symptoms — Nephrectomy. 
Hydatids  of  the  Jddney — Chyluria  and  Filaria  sanguinis — Endemic  hcematuria 

and  Bilharzia  hcematohia. 
Renal  malformations — Floating  and  moveable  kidneys. 

The  present  chapter  completes  the  subject  of  renal  diseases  by  dealing 
with  degenerations,  tubercle,  new  growths,  parasitic  affections,  and  dis- 
placements of  the  kidney. 

Fatty  degeneration  of  the  kidney. — This  is  a  not  infrequent  condition, 
and  is  usually  met  with  in  association  with  fatty  degeneration  of  the  liver 
and  fatty  overgrowth  of  the  heart.  The  organs  are  smooth,  pale,  and 
greasy,  and  microscopically  the  secreting  epithelium  is  found  loaded  with  oil- 
drops.  This  fatty  degeneration  produces  no  clinical  symptoms  whatever, 
although  it  was  once  erroneously  described  as  a  form  of  Bright's  disease  (cf. 
supra,  p.  640).  It  is  sometimes  found  in  cases  of  diabet-es  and  fatal  anemia, 
and  is  constantly  present  as  the  result  of  fatal  poisoning  by  phosphorus. 

Lardaceous  degeneration,  on  the  other  hand,  always  produces  tubal 
nephritis,  and  is  marked  by  the  symjDtoms  above  described  as  a  special 
form  of  Bright's  disease  (supra,  pp.  649-52). 

Pure  renal  hypertrophy  is  found  as  a  compensatory  overgro^vth  of  one 
kidney  when  the  other  has  been  destroyed,  and  affecting  both  kidneys  in 
cases  of  diabetes,  of  intemperance,  and  of  polyui'ia  generally. 

Kenal  atrophy,  independent  of  cirrhosis  and  cystic  degeneration,  is 
always  secondary  to  obstruction  of  the  ureter,  by  a  calculus  or  othei-wise  : 
and  it  only  affects  one  of  the  kidneys.  Occasionally,  however,  we  discover 
atrophy  of  a  kidney  as  we  do  hydronephrosis,  or  the  two  combined,  where 
we  find  no  calculus  or  other  cause,  and  can  only  suppose  that  whatever  once 
obstructed  the  flow  of  urine  has  since  disappeared  [cf.  p.  691). 

Tuberculous  Disease  of  the  Kidney.* — ^In  cases  of  general  tuberculosis, 
miliary  tubercles  are  found  after  death  in  the  kidneys,  as  in  other  organs  : 

*  5[yno»^OT*. —Tuberculous  pyelitis — Phthisis  rentilis. 
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ljut  they  are  not  known  to  produce  any  physiological  disturbance,  nor  do 
.they  affect  the  course  of  the  disease.  The  urine  is  usually  free  from  albu- 
men, and  even  when  a  trace  is  present  it  is  probably  due  to  fever  and  not 
10  any  local  change;  in  fact  there  ai'e  no  symptoms  pointing  to  the  kidneys 
■during  life.  The  tubercles  ai-e  sometimes  minute,  grey,  and  translucent, 
but  more  often  they  are  yellow  and  opaque,  as  large  as  those  of  the  liver, 
•and  much  lai-ger  than  the  tubercles  of  the  pia  mater.  Both  varieties  are 
far  more  common  in  children  than  in  adults,  and  are  never  found  without 
tuberculous  disease  of  the  spleen,  lungs,  lymph-glands,  or  bones. 

The  disease  now  to  be  described  is  clinically  very  different.  It  consists 
in  the  gradual  destruction  of  the  kidney,  generally  of  one  side  only,  by  the 
formation  of  cavities  with  caseous  walls,  which  may  fairly  be  called  vomicce, 
for  they  resemble  vomicae  in  the  lungs.  The  same  difference  of  opinion, 
■once  prevailed  about  this  "  nephro-phthisis  "  as  about  the  corresponding  pul- 
monary dieease.  Many  pathologists  refused  to  recognise  it  as  tuberculous^, 
:and  called  it  primary  "  caseous  inflammation;"  but  the  best  authorities  in 
England  always  held  to  Laennec's  original  doctrine  that  yellow  caseous 
i;ubercle  is  as  much  true  tubercle  as  the  grey  granulations  of  Bayle.  Since 
the  discovery  of  the  tubercle  bacillus,  the  truth  of  this  view  has  been  estab- 
lished, not  only  for  the  so-called  "  caseous  "  and  "  fibroid  "  forms  of  phthisis, 
but  also  for  the  corresponding  "  scrofulous  "  inflammation  of  the  lymph- 
glands,  the  testes,  and  the  kidney. 

Anatomy. — It  has  been  questioned  Avhether  tuberculous  disease  of  the 
'.kidney  has  its  starting-point  in  the  cortex  or  in  the  medulla  of  a  pja-amid. 
The  following  observations  by  Dr  Fagge  show  that  it  may  begin  in  either. 

(1)  In  1874  a  woman  aged  twenty-six  died  in  Guy's  Hospital  of  phthisis.  Cue  kidney 
iiad  in  its  cortex  ii  cluster  of  yellow  tubercles,  from  which  a  yellow  streak  extended  down 
iihe  corresponding  pyramid. 

(2)  In  1873  a  girl  aged  six  died  of  tubercular  peritonitis.  In  one  kidney,  near  the  apex 
of  a  pyramid,  was  a  round  tubercle  just  beginning  to  soften;  the  mucous  membrane  of  the 
pelvis  of  the  other  kidney  was  covered  with  tubercles,  as  was  also  the  lining  membrane  of 
the  bladder. 

(3)  In  the  same  year  another  girl,  aged  four  and  a  half  years,  died  of  acute  tuberculosis, 
the  bronchial  glands  being  caseous.  In  a  pyramid  of  one  kidney,  not  quite  reaching 
either  its  free  surface  or  its  base,  there  was  a  well-marked  vomica,  with  an  indurated 
-caseous  border. 

(4)  In  the  same  year  a  man  aged  forty  died  of  phthisis,  with  caries  of  the  spine.  In 
one  kidney  there  was  early  tuberculous  disease,  ulcerating  so  as  to  form  a  conical  cavity ; 
in  the  adjacent  part  of  tlie  cortex  there  were  caseous  nodules  up  to  the  size  of  swan-shot, 
some  extending  to  the  surface  of  the  organ. 

(5)  In  1863  a  boy  aged  fifteen,  who  had  been  admitted  for  vesical  symptoms,  died  of 
tubercular  meningitis.  Both  kidneys  contained  "  softening  tuberculous  matter  as  well  as 
distinct  tubercles;"  in  the  pelvic  mucosa  of  the  right  kidney  there  were  well-marked 
isolated  tubercles,  and  also  in  that  of  tlie  corresponding  ureter  and  of  the  bladder,  near 
its  neck. 

(6)  In  the  same  year  a  man  aged  twenty-two  died  of  acute  general  tuberculosis  and 
tubercular  meningitis.  The  kidneys  were  stuffed  with  soft  yellow  tubercles,  in  some  places 
collected  in  groups,  and  apparently  about  to  soften  into  abscesses;  the  pelvis  of  the  right 
kidney  was  lined  with  a  layer  of  granular  lymph,  and  this  extended  down  the  ureter  into 
the  bladder,  which  itself  was  affected  with  tuberculous  ulceration;  all  round  the  opening 
of  the  right  ureter  into  the  bladder  the  mucous  membrane  was  covered  with  isolated 
tubercles  of  various  sizes. 

(7)  In  1876  a  man  aged  thirty-four  died  of  bronchitis  and  emphysema,  the  lungs  being 
quite  free  from  tuberculous  lesions.  In  one  kidney  a  single  pyramid  was  eaten  away  at 
tlie  tip,  and  the  rest  of  it  was  changed  into  a  gelatinous  material  of  sulphur-yellow  colour. 

(8)  In  1875  a  young  man  of  twenty-three  died  of  pleurisy  and  of  tubercular  disease  of 
the  lung.  In  the  substance  of  a  single  pyramid  of  one  kidney  there  was  an  early  patch  of 
caseous  infiltration. 

(9)  In  1878  a  woman  aged  twenty-eight  died  of  phthisis.  One  kidney  contained  a 
VOL.  TI.  45 
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circnmscvibed  cheesy  ninss  the  size  of  a  damson,  and  two  of  its  pyramids  were  also  affected 
with  early  tuberculous  lesions. 

(10)  In  1879  a  youth  aged  nineteen  died  of  spinal  disease  with  psoas  abscess.  One 
kidney  showed  several  early  tubercular  niasses  excavating  the  cortex  and  forniiiKr  vomica? 
with  cheesy  walls;  in  the  mucous  membrane  of  the  pelvis  there  were  also  scattered  grey 
tubercles  and  caseating  patches.  ' 

(11)  In  1880  a  woman  aged  twenty-five  died  of  bronchitis.  In  one  kidney  there  were 
two  typical  vomica;  with  cheesy  walls. 

(12)  In  the  same  year  a  man  died  of  lardaceous  disease  of  the  viscera,  the  result  of 
canes  of  the  spine.  In  one  kidney  there  were  two  vomica,  one  in  the  cortex,  the  other  iu 
a  pyramid,  with  opaque  caseating  tubercles  round  them. 

(13)  Another  man,  also  in  1880,  died  of  phthisis.  In  one  kidney  a  pyramid  was  eroded 
by  a  single  tuberculous  ulcer,  and  beyond  this,  in  the  cortex,  there  were  opaque  white 
tubercles. 


These  cases  show  that  Avhile  the  characters  of  tuberculous  disease  of  the 
kidney  vary  within  certain  limits,  the  morbid  process  is  always  fundamen- 
tally the  same,  and  the  result  to  which  it  tends  identical.  They  also  clearly 
indicate  how  close  is  the  relationship  between  this  affection  and  tuberculous 
lesions,  not  only  in  other  parts  of  the  urogenital  apparatus,  but  also  in 
remote  organs. 

In  a  single  case,  inspected  in  187J,  an  ulcei'  which  excavated  a  single 
pyramid  of  one  kidney  had  a  hard  calcareous  wall,  which  seemed  to  indicate 
that  the  affection  was  arrested  in  its  progress,  and  might  have  remained 
stationary  had  the  jjatient  lived  ;  but  all  Dr  Fagge's  other  observations  went 
to  confirm  the  usual  opinion,  that  when  once  tuberculous  disease  has  begun, 
it  goes  on  to  destroy  the  whole  kidney.  The  vomicae,  which  correspond 
more  or  less  accurately  Avith  the  affected  jjyramids,  keep  increasing  in  size, 
their  caseous  walls  si)reading  further  and  furtlier  into  the  renal  tissue,  until 
they  lie  close  beneath  the  fibrous  tissue,  which  may  thicken  and  become  as 
hard  as  cartilage  ;  and  at  last  they  touch  one  another  on  all  sides,  or  com- 
municate by  lateral  openings.  The  mucous  membrane  of  the  pelvis  is  con- 
verted into  a  thick  whitish-yellow  layer.  Any  parts  of  the  cortex  that 
escape  removal  by  ulceration  are  converted  into  a  tough  fibrous  tissue. 
Almost  always  there  is  enough  cicatricial  tissue  to  jDrovide  septa  by  which 
the  excavated  kidney  is  permanently  divided  into  a  series  of  sacculi,  more 
or  less  completely  shut  off  from  one  another ;  and  these  may  at  length 
lose  their  caseous  walls  and  become  bounded  by  a  smooth  lining  membrane. 
Their  contents  are  pure  pus,  or  yellow,  caseous  pulp,  or  a  substance  like 
putty  or  mortar,  with  abundant  earthy  salts  and  cr3-stals  of  cholesterine.* 

It  is  obvious  that  such  material  could  hardly  accumulate  were  there  a 
way  freely  open  for  its  escape.  The  fact  is  that  from  an  eai-ly  period  in 
the  course  of  the  disease  the  ureter  is,  as  a  rule,  blocked  and  impervious. 
Its  mucous  membrane  undergoes  the  same  change  as  that  which  affects  the 
renal  pelvis  ;  its  other  coats  are  indurated,  and  it  becomes  converted  into 
a  hard  cord,  which  may  be  as  thick  as  a  pencil  or  thicker,  and  has  but  a 
narrow  lumen  left  in  its  centre. 

Tubercular  ulceration  of  the  pelvis  of  the  kidney  is  generally  secondary 
to  similar  disease  of  the  bladder  or  testes,  or  both  ;  and  it  usually  leads  to 
vomicae  in  the  substance  of  the  kidney.  It  is  sometimes,  however,  secondary 
to  calculous  pyelitis,  or  the  two  coincide. 

The  bladder,  in  its  turn,  shares  in  the  infective  process.  Sometimes  an 
excavated  ulcer  forms  round  the  orifice  of  the  ureter ;  sometimes  the  whole 

*  Occasionally  some  of  them  ultimately  come  to  contain  a  transparent  yellowish  fluid. 
— C.  H.  F, 
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of  the  cavity  is  found  lined  with  caseous  patches,  and  more  or  less  ulce- 
rated. In  many  cases,  however,  the  vesical  aiiection  begins  before  that  of 
the  kidnej'. 

In  three  cases  examined  by  Dr  Fagge  the  disease  spread  to  the  urethra, 
and  reached  the  external  orifice,  where  the  rough  greyish-yellow  appearance 
of  the  mucous  membrane  might  easily  have  been  seen  during  the  patient's 
life.  In  one  of  these  cases  the  canal  was  remarkably  Avidened,  so  much  so 
that  a  No.  16  catheter  was  required  to  fill  it.  When  the  affection  was 
advancing  along  the  urethi'a  ujy  to  the  time  of  death,  we  sometimes  find 
at  an  autopsy  obviously  recent  grey  tubercles  on  the  surface  of  the  mucous 
membrane. 

In  many  cases  the  male  genital  organs— the  prostate,  the  vesiculse 
seminales,  the  vasa  deferentia,  and  the  testicles,  some  or  all — take  part  ia 
the  process.  Even  when  there  is  no  obvious  disease  of  the  testicle,  one 
or  more  hard  nodules  can  often  be  felt  in  the  epididymis  if  careful  search 
is  made.  As  a  rule,  the  vas  deferens  retains  its  natural  size  when  affected 
with  tuberculous  inflammation,  but  in  one  case  the  whole  spermatic  cord 
was  indurated  during  life.  ,In  the  prostate  the  result  of  tuberculous  disease 
is  to  cause  moderate  enlargement,  Avith  the  formation  of  vomicre ;  and  the 
same  may  be  said  of  the  vesiculse  seminales. 

Altogether,  among  thirty-four  cases  of  advanced  tuberculous  disease  of 
the  kidney  from  hnv  hospital-reports  of  autopsies,  hardly  a  single  instance 
occurred  in  which  the  other  jDarts  of  the  urogenital  apparatus  were  quite 
free  from  tubercle.  Of  the  kidneys  themselves  one  alone  is  often  affected, 
while  the  other  shows  no  trace  of  tubercle  :  among  the  thirty-four  cases 
this  occurred  in  twenty-two,  Avhile  in  the  other  twelve  the  disease  was 
bilateral,  but  always  much  older  and  more  advanced  on  one  side  than,  the 
other.  The  right  kidney  is  said  to  be  less  liable  to  become  tuberculous  thau 
the  left ;  and  of  the  thirty-four  cases  the  disease  had  apparently  begun  in 
the  left  in  20,  in  the  right  in  14. 

It  is  a  remarkable  fact  that  in  women  tubercular  nephritis  is  seldom 
attended  by  tubercle  of  the  pelvic  organs.  Occasionally,  however,  the  in- 
ternal genitalia,  and  particularh^  the  Fallopian,  tubes,  may  become  tuber- 
culous alonp;  with  a  like  affection  of  the  kidnevs. 

Symptoms. — The  indications  of  tubercular  nephritis  during  life  are  often, 
remarkably  slight.  There  may  be  pain  in  the  loins,  occasionally  par- 
oxysmal ;  and  in  some  few  cases  there  is  tenderness  on  pressure. 

The  diseased  organ  very  rarely  forms  a  tumovu-  that  can  be  felt  by  mani- 
pulation of  the  abdomen.  In  Mr  Lucas's  case  ('  Path.  Trans.,'  1875,  vol. 
xxvi,  p.  129),  which  occurred  in  a  little  girl  of  seven,  a  circumscribed  tumour 
was  detected  in  the  right  hypochondriac  and  lumbar  regions  ;  after  death 
the  kidney  was  found  to  be  six  inches  in  length,  and  eleven  in  circumference. 
In  another  case  at  Guy's  Hospital  a  tumour  is  said  to  have  been  felt,  but  at 
the  post-mortem  examination  the  kidney  did  not  Aveigh  above  eighteen 
ounces.  In  a  third  case  there  Avas  a  SAvelling  AA^hich  for  a  time  led  to  the 
suspicion  that  the  disease  Avas  malignant ;  but  this  pi'oved  to  be  an  abscess 
behind  the  kidney,  AAdthout  nmch  enlargement  of  the  organ  itself.  As  a 
rule  a  tuberculous  kidney  is  but  little  above  the  natural  size. 

The  urine  is  occasionally  normal,  no  doubt  OAving  to  the  ureter  of  tlie 
diseased  kidney  being  blocked ;  so  that  it  is  possible  for  tuberculous  disease 
to  go  on  to  complete  destruction  of  a  kidney  Avithout  any  pus  reaching  the 
bladder. 
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HcEinatarta  is  neither  constant  nor  profuse  ;  but  it  usually  appears  early 
Among  eighteen  fatal  cases  with  notes  of  the  symptoms  during  life  which 
occurred  at  Guy's  Hospital,  in  only  ten  is  Ijlood  said  to  have  l^een'at  any 
time  observed  in  the  urine ;  and  in  most  of  these  cases  the  bladder  was 
likewise  affected  with  tuberculous  ulcers,  so  that  the  exact  source  of  the 
haemorrhage  was  after  all  doubtful.  The  most  striking  case  was  that  of  a 
man  who  said  that  a  year  before  his  death  he  one  day  passed  a  pint  of 
blood  by  the  urethra,  after  straining  his  back  in  lifting  a"^hea\'y  weight. 

Pyuria  is  a  more  constant  and  distinctive  symptom.  The  quantity  of 
pus  in  the  urine  is  often  so  considerable  as  to  form  a  thick  deposit.  Beside 
pus-cells,  the  sediment  may  contain  granular  amorphous  masses  insoluble  in 
acetic  acid,  and  even  shreds  of  connective  tissue,  the  presence  of  which  is 
yeiy  significant.  The  bacillus  of  tubercle  was  formerly  seldom  recognised 
in  the  pus-cells;  but  now  it  is  readily  detected  after  the  centrifuge  has 
separated  the  jjus  from  the  rest  of  the  urine. 

In  many  cases  the  urine  retains  its  acid  reaction  throughout  the  whole 
course  of  the  disease,  but  sometimes — probably  ahvays  when  the  bladder  is 
also  affected — it  becomes  ammoniacal  and  foetid.  There  is  then  severe 
dysuria;  but  it  is  remarkable  that  occasionally  pain  in  micturition  and 
stranguiy  have  been  conspicuous  symptoms  during  life,  and  yet  after  death 
the  bladder  has  been  found  apparently  healthy. 

Pyrexia  is  generally  present  if  there  are  other  marked*  symptoms,  and  it 
3nay  assume  a  hectic  type.  It  is  attended  with  loss  of  appetite,  often  with 
nausea  and  diarrhoea,  and  finally  with  emaciation. 

Course  and  event. — The  duration  of  the  disease  from  the  time  when  the 
patient  is  first  discovered  to  be  ill  is  commonly  from  six  months  to  two  or 
three  years.  But  there  are  many  instances  in  which  its  progress  is  so  slow, 
that  the  opposite  kidney  has  time  to  become  hypertrophied,  and  probably 
carries  on  its  function  Avith  efficiency.  Ultimately  this  healthy  kidney  may 
in  its  turn  suffer  from  the  effects  of  pressure  upon  its  pyramids,  as  the 
result  of  tuberculous  disease  of  the  bladder ;  or  an  ascending  suppurative 
nephritis  may  set  in  and  rapidly  bring  the  case  to  an  end ;  or  the  hyper- 
trophied organ  may  become  affected  with  Bright's  disease,  as  mentioned 
above  (p.  528)  ;  or  the  drain  of  pus  from  the  tuberculous  kidney  or  from 
other  parts  of  the  urogenital  ajDparatus  may  lead  to  the  development  of 
lardaceous  disease,  both  in  the  opposite  kidney  and  in  the  viscera  generally. 
Thus  the  urine  may  be  albuminous  and  may  contain  tube-casts,  when  from 
obstruction  of  the  tuberculous  ureter  no  pus  is  for  a  time  being  discharged. 

In  one  case  at  Guy's  Hospital  the  immediate  cause  of  death  was  the 
extension  of  ulceration  from  the  tuberculous  kidney  into  the  peritoneal 
cavity.  Others  have  ended  in  the  formation  of  iDerinephric  abscesses,  which 
have  pointed  in  the  loin,  or  have  burrowed  down  in  the  sheath  of  the  psoas 
muscle,  until  they  made  their  way  into  the  hijD-joint  or  appeared  m  Scarpa's 
triangle.  Lastly,  the  disease  often  ends  in  the  supervention  of  phthisis,  of 
tuberculous  peritonitis  or  meningitis,  or  of  general  miliary  tuberculosis. 

J^tiology. — ^^Vith  regard  to  the  causes  of  tuberculous  disease  of  the 
kidney,  apart  from  those  concerned  in  the  23i'oduction  of  tubei-cle  in  general, 
we  know  nothing.    It  shares  the  hereditary  tendency  of  phthisis. 

It  is  at  least  twice  as  common  in  men  as  in  women. 

Of  twenty-nine  cases  at  Guy's  Hospital  in  which  the  renal  disease  was 
the  principal  cause  of  death,  in  three  death  occurred  between  the  ages  of 
ten  and  twenty,  in  twelve  between  twenty-one  and  thirty,  in  eight  between 
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thirty-one  and  forty,  in  five  between  forty-one  and  fifty,  and  in  one  between 
fifty-one  and  sixty. 

Treatment. — There  is  little  to  be  done  medically  beyond  placing  the 
Datient  under  favourable  conditions  and  giving  cod-liver  oil  and  steel. 

At  an  early  stage,  if  the  diagnosis  can  be  made  before  the  bladder  has 
become  affected,  it  is  certainly  advisable  to  run  the  risk  of  nephrectomy. 

Mon-aiit  Baker  (*  Trans.  Inteniat.  Congr./  1881,  vol.  ii,  p.  262)  performed  this  openi- 
tion  in  the  case  of  a  {jirl  aged  seven,  with  the  result  that  five  months  afterwards  the  child 
had  greatly  improved  in  health,  could  play  all  day  long,  and  go  out  of  doors  for  a  walk. 
Her  illness  had  begun  with  hematuria  about  twenty-two  mouths  before  the  kidney  was. 
excised* 

In  vol.  XV  of  the  '  Clinical  Society's  Transactions,'  Dr  Goodhart  and  Mr  Golding-Bird 
recorded  a  case  of  nephrectomy  for  tuberculous  disease  v,rhich  proved  fatal  about  four  hours 
after  the  completion  of  the  operation.  The  patient  had  been  seriously  ill  for  about  eight 
weeks,  but  had  complained  of  piiin  in  back  for  eighteen  months.  At  the  autopsy  the 
ureter  was  found  to  be  diseased  in  its  whole  length,  and  the  mucous  membrane  of  the 
bladder  was  thickened  and  opaque.  In  the  prostate  also  there  was  some  cretaceous  mate- 
rial. 

It  is  the  liability  of  the  disease  to  affect  other  parts  of  the  urogenital 
apparatus  that  renders  nephrectomy  a  doubtful  expedient  in  most  cases 
where  the  symptoms  are  enough  advanced  to  render  diagnosis  certain.  For 
this  reason  it  ^^'ill  perhaps  be  found  that  the  prospects  of  an  operation 
are  more  favourable  in  women  than  in  men.  In  a  recent  case  of  the 
writer's,  Mr  Jacobson  removed  the  kidney  from  a  girl  of  eighteen,  and  she 
made  an  excellent  recovery;  there  Avere  several  large  tubercular  vomica.- 
in  the  organ  when  excised.  One  important  advance  in  the  diagnosis  of  the 
kidney  affected  rests  upon  the  passage  of  a  catheter  into  each  ureter  suc- 
cessively, so  as  to  ascertain  from  which  kidney  the  pus  flows. 

Sarcoma  and  Carcinoma  of  the  Kidnets. — ^^Vhen  a  malignant  growth 
gives  rise  to  secondary  nodules  in  distant  organs,  some  of  them  are  often 
found  in  the  kidneys.  But  in  such  cases  the  renal  lesion  is  seldom  of 
clinical  significance.  Occasionally  it  may  cause  haematuria,  or  (if  the  pri- 
mary groAvth  is  melanotic)  it  m.ay  give  the  urine  a  brown  or  black  colour, 
as  in  a  case  under  Sir  William  Church. 

Primary  malignant  tumours  of  the  kidney  are  decidedly  rare.  Statistics 
from  various  sources  are  cite.d  by  Ebstein  (in  '  Ziemssen's  Handbuch  ')  in 
proof  of  this  fact,  and  they  are  borne  out  by  the  reports  of  j^ost-mortem 
examinations  at  Guy's  Hospital,  where  only  fifteen  cases  occurred  during  a 
period  of  twenty-two  years. 

Anatomy. — Two  distinct  affections  were  formerly  included  under  the 
name  of  "  malignant  disease,"  or  "  cancer  "  of  the  kidney.  One  of  them  is 
the  more  often  met  with,  chiefly  in  infants  and  in  children  up  to  the  age  of 
eight  or  nine  years,  though  we  have  had  two  cases  in  boys  aged  respectively 
eleven  and  seventeen.  In  67  cases  collected  by  Sir  Wm.  Eoberts,  22 
occurred  in  children  under  five  years  old.  This  is  sarcoma,  like  most  of  the 
malignant  growths  of  other  parts  that  are  met  with  in  children.  It  forms  a 
smooth  rounded  mass,  which  sometimes  reaches  an  enormous  size,  Aveighing 
ten,  twenty,  or  even  thirty  pounds,  so  that  at  one  autopsj'  it  was  said  thfvt 
instead  of  the  tumour  being  removed  from  the  child's  body,  the  body  vi^as 
removed  from  the  tumour.  Such  a  growth  is.  often  very  soft  and  elastic,  so 
that  it  may  appear  to  fluctuate ;  it  is  therefore  likely  to  be  punctured  by  the 
surgeon,  a  procedure  which  is  generally  harmless,  but  whicli  may  be  followed 
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by  a  sharp  attack  of  peritonitis.  Sometimes,  besides  blood,  a  small  piece  of 
sarcomatous  tissue  is  brought  away  in  the  orifice  of  the  trocar.  These  sar- 
comata of  the  kidney  are  very  vascular,  and  interstitial  h^emorrha-e  often 
taJces  place,  causing  a  sudden  increase  in  their  size.*  They  ^row  too  mth 
great  rapidity,  and  may  destroy  life  M'ithin  a  few  weeks,  almost 'always  in 
less  than  a  year  from  the  time  when  they  are  discovered.  Thev  commonlv 
^flfect  one  kidney  only,  but  Dr  Abercrombie  showed  to  the  Pathological 
society  (in  1880)  three  cases,  occurring  in  young  children,  in  each  of  which 
both  kidneys  were  invaded  at  the  hilus  by  sarcoma. 

A  few  rare  and  interesting  cases  have  been  recorded  of  renal  sarcoma 
contaimng  striated  muscle;  they  probably  have  their  origin  durin-  em- 
bryonic life  before  the  protovertebree  are  fully  differentiated. 
^  A  sarcomatous  tmnour  in  the  position  of  the  kidney  is  not  alwavs  seated 
in  that  organ.  Some  years  ago  Dr  Dickinson  brought  before  the  Patho- 
logical Society  (vol.  xxi,  p.  397)  a  specimen  in  which  the  growth  occupied 
the  lumbar  glands,  and  merely  pushed  the  kidney  before  it ;  and  in  other 
cases  it  affects  the  fibrous  capsule  of  an  otherwise  healthy  kidney. 

The  second  form  of  primary  malignant  disease  of  the  kidney  is  true 
carcino77ia.  It  is  seen  chiefly  in  persons  past  middle  age ;  in  almost  every 
instance  that  occurred  at  Guy's  Hospital  during  twenty  years  the  patient  was 
more  than  forty-five  years  old.  It  is  much  more  common  in  men  than  in 
women. 

The  tumour  is  not  large,  as  a  rule,  but  it  may  sometimes  occupy  all  one 
side  of  the  abdomen,  or  even  appear  to  fill  the  whole  cavity,  like  a  great 
ovarian  tumour  in  a  woman.  In  such  cases  a  good  part  of  its  bulk  is  made 
up  of  hollow  spaces  containing  a  blood-stained  fluid:  or  there  may  be  a 
large  accmuulation  of  a  similar  fluid  in  the  dilated  renal  pelvis,  which  has 
been  shut  off  from  the  m-eter. 

Renal  carcinomata  used  to  be  called  scirrhous,  but  they  are  seldom  hard, 
and  show  the  ordinary  glandiform  type  (cidenoma  malignum).  In  very  rai-e 
instances  they  are  colloid  in  structure, 

In  1876  Dr  Fagge  showed  the  Pathological  Society  (vol.  xxvii,  p.  201)  a 
■carcinoma  lipomatosum  (of  Cornil  and  Eanvier)  growing  in  the  kidney.  It 
looked  like  adipose  tissue,  but  had  extensively  invaded  the  renal  veins,  as 
well  as  the  substance  of  the  organ,  and  possessed  a  typical  alveolar  structure, 
the  alveoli  being  filled  with  large  cells  loaded  Avith  oil-drops. 

Sometimes  carcinoma  of  the  kidney  causes  enlargement  of  the  whole 
organ,  the  distinction  between  cortex  and  pyramids  being  still  traceable  in 
the  tmnour ;  sometimes  only  certain  parts  are  affected,  rounded  or  irregular 
masses  of  growth  being  separated  by  tracts  of  healthy  tissue.  Probably, 
as  Waldeyer  taught,  the  renal  epithelium  is  always  the  starting-point  of  the 
growth. 

Like  sarcoma,  carcinoma,  though  as  a  rule  it  affects  only  one  kidney, 
lias  occasionally  been  found  in  both. 

^Etiology. — With  regard  to  the  causes  of  primary  malignant  disease  of 
the  kidney  nothing  definite  is  known.  In  a  few  cases  it  has  appeared  to  be 
the  result  of  a  blow  or  of  a  kick  in  the  loin ;  but  one  may  doubt  whether 
the  injury  did  more  than  bring  on  symptoms  such  as  heematuria,  by  which 
attention  was  first  drawn  to  a  disease  which  was  present  before. 

*  For  nn  account  of  the  histology  see  Dr  Paul's  paper  with  figures  in  the  '  Pathological 
Ti'ausactions,'  vol.  xxxvii. 


ANATOMY — SYMPTOMS  '^^^ 

In  the  following  two  cases  cancer  appeared  to  supervene  on  another  dis- 
ease of  older  date. 

OnP  occurred  in  a  ma.i  of  forty-five,  wl.o  was  said  to  have  been  troubled  by  passing  a 
c^ela^  nous  sXtan  e  in  his  water  for  twenty  or  thirty  years.  The  right  kulney  was  tound 
fo  Imve  Hs  calices  dihited  into  a  number  of  chambers,  and  in  the  pelvis  lay  a  large,  .rregu- 
W  V  branched  calc  lus,  "  like  a  knotted  branch  of  a  tree."  Growing  from  the  upper  pnrt 
of  the  organ  was  a  cancerous  mass,  which  also  extended  upwards  behind  the  hver,  and 

who  had  an  attack  of.h.maturia 
twentv  years  pJe  'iously,  and  who  came  under  treatment  for  a  recurrence  ot  this  symptom 
teiwno.S  befo.V  l"^  death.  The  lower  part  of  the  kidney  showed  the  ordinary  appear- 
SiL  of  hycW^^^^^^^^  with  «  sacculation  »  from  distension  of  the  caliees ;  but  into  many 
of  the  s.  cculi  soft  masses  of  carcinoma  were  projecting,  and  the  upper  part  of  the  prgan 
?m-  ned  a  soRd  tumour.  Apart  from  the  anatomical  appearances  it  is  almost  inconceivable 
d.at  the  cancer  could  have  dated  back  as  far  as  the  earliest  attack  ot  hsematuna. 

The  occurrence  of  a  calculus  in  the  kidney  as  a  complication  of  malig- 
nant growths  seems  not  to  be  very  rare ;  it  may  PJ^^^^bly  be  the  primary 
source  of  irritation,  as  with  cancer  of  the  gall-bladder  (p.  555) ;  but  some- 
times a  phosphatic  stone  may  be  of  later  development  than  the  tumour, 
especially  if  pyelitis  happens  to  be  present.  ,    ,  . ,       •      ,  ^.  • 

The  ordinary  duration  of  cases  of  carcinoma  of  the  kidney  m  adults  is 
probably  from  sLx  months  to  two  years  after  the  first  appearance  of 

^^  "^Th^ymptoms  of  a  mabgnant  growth  in  the  kidney,  whether  sarcomatous 
or  carcinomatous,  are  mainly  three:  the  presence  of  an  abdominal  tumour, 

hsematm-ia,  and  pain.  .     ,     i  i 

1   The  tumour  occupies  one  side  of  the  abdomen,  m  the  lumbar  region, 
between  the  lower  ribs  and  the  iliac  crest.    It  often  bulges  into  the  loin, 
and  one  can  move  it  slightly  forwards  by  pressing  up  the  loin  with  one  hand 
while  the  other  is  placed  on  the  front  of  the  abdomen.    It  does  not  descend 
during  inspiration,  and  the  fingers  can  be  inserted  between  it  and  the  ribs, 
showino-  that  it  is  not  seated  in  either  the  liver  (if  on  the  right  side)  or  the 
spleen  (if  on  the  left).    It  is  sometimes  smooth  and  uniform,  sometimes  more 
or  less  uneven  or  lobulated.    Overlying  it  in  front  there  is  usually  a  part 
of  the  colon  (the  hepatic  or  the  splenic  flexure,  according  to  the  side 
aifected),  which  either  may  be  felt  as  a  ridge,  or  may  be  traced  by  its  tym^ 
panitic  percussion-sound.    The  dulness  obtained  on  percussion  over  the 
tumour  is  continued  into  that  of  the  lumbar  region  behind,  whereas  a  splenic, 
ovarian,  or  other  tumour,  not  growing  from  the  loins,  Ajould  be  bounded 
externally  by  the  resonance  of  the  descending  colon.    Sir  Spencer  Wells 
proposed,  in.  doubtful  cases,  to  inflate  the  gut  with  air,  so  as  to  render  the 
position  of  the  bowel  more  conspicuous.    Dr  Fagge  once  felt  several  coils 
•    of  small  intestine  in  front  of  a  renal  tiunour  beside  the  colon ;  they  were 
freely  moveable,  and  slipped  away  from  the  finger  under  manipulation,  bir 
AVm  Roberts  recorded  a  remarkable  case  in  Avhich  not  only  was  the  stomacli 
made  out  during  life  to  lie  in  front  of  a  cancerous  left  kidney,  but  the  spleen 
could  be  distinctly  felt  as  a  separate  mass  in  the  iliac  fossa,  lying  over  the 
lower  and  inner  pari^  of  the  tumour.    Mr  Holmes  recorded,  m  vol.  xxiv  ot 
the  '  Patholo^^ical  Transactions,'  a  case  in  which  a  malignant  growth  of  the 
kidney  pulsated,  and  yielded  a  systolic  murmur,  so  that  aneurysm  was 

suspected.  ,  ,     .  , 

There  is  often  considerable  distension  of  the  superticial  abdominal  veins, 
probably  due  to  compression  of  the  inferior  vena  cava  by  the  tumour,  or  by 
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AS  II  result  tHe  teet  and  legs  may  become  cedematous  ;  and  Rindfleis,  I, 

the.^ins  o«  eKTber  it  tTo-uf ^.'r  17  ij^t  a"::^:: 

Within  the  hver;  ascites  was  the  result.  i^ranchts 

casP^'°!'t^  '"'P^^^"''*  °f  varicocele  in  these 

solTnl  «f       Prof.  Guyon,  and  frequent  enough  to  be  of 

some  value  as  a  help  m  diagnosis.  fe     u  uu  ji 

2.  Hcematuria  is  a  frequent  but  not  a  constant  symptom.  Ebstein 
found  It. absent  in  twenty-eight  out  of  fifty-two  cases  ^^ich  he  collected; 
but  vey  Often  it  is  the  earliest  indication  that  anything  is  amiss.  Some- 
times It  IS  directly  brought  on  by  a  blow  or  a  fall.  It  miy  recur  again  ^nd 
agam  at  regular  intervals  for  a  considerable  time  before  a»y  tumour  can  be 
detected,  and  is  often  set  do^™  to  a  renal  calculus.  One  distinction  is  that 
the  haematuna  is  not  generally  preceded  by  marked  aggravation  of  pain 
In  many  cases  the  bleeding  comes  from  portions  of  the  growth  that  protrude 
into  the  pelvis  of  the  kidney;  but  occasionally  its  source  is  from  a  tumour 
within  the  cortex ;  and  if  such  is  the  case,  tube-casts  containing  blood- 
corpuscles  may  be  found  in  the  urine,  as  stated  by  Ebstein. 

3.  The  pain  produced  by  a  malignant  tumour  of  the  kidnev  is  variable 
m  degree,  and  sometimes  altogether  absent.  Its  usual  seat  is  in  one  lumbar 
or  hypochondriac  region,  but  it  may  radiate  Avidely  over  the  lower  part  of 
the  chest  to  the  front  of  the  abdomen,  or  to  the  crista  ilii,  and  even  down 
the  thigh.  It  may  be  either  constant,  dull  and  aching,  or  paroxysmal,  sharp 
and  cutting  m  character.  Sometimes  there  is  much  tenderness"to  pressure 
The  pain  is  not  attended  with  retraction  of  the  testicle,  in  which  respect  it 
differs  from  the  renal  colic  of  calculus.  If,  however,  clots  of  blood  fonned  in 
the  pelvis  of  the  kidney  should  become  impacted  in  the  ureter,  the  pain  may 
assume  a  different  character,  and  become  exactly  like  that  of  renal  colic. 

Other  symptoms  that  may  be  present  in  cases  of  malignant  growth  in 
the  kidney  are  anorexia,  nausea,  vomiting,  and  constipation  or  diarrhoea. 
The  patient  usually  becomes  wasted,  anaemic,  and  cachectic.  The  tempera- 
ture remains  normal  or  subnormal,  and  the  pulse  may  be  slow.  Death  is 
usually  by  exhaustion,  and  is  sometimes  preceded  for  a  few  days  by  stupor  or 
insensibility.  In  a  case  recorded  by  Bright  in  the  first  volume  of  the  '  Guy's 
Hospital  Reports,'  the  tumoiu-  gave  way  into  the  abdominal  cavity,  causing 
a  large  extravasation  of  blood.  Some  years  ago  a  woman  was  admitted  into 
the  hospital  for  paraplegia,  which  had  been  coming  on  during  two  months, 
but  she  was  said  to  have  had  hoematuria  four  months  before,  and  to  have 
been  ill  for  a  year.  At  the  autopsy  it  was  found  that  there  was  a  primary 
cancer  of  the  left  kidney,  and  that  the  growi:.h  had  extended  into  the  spinal 
canal.  A  like  case  has  been  observed  by  Cornil.  In  a  patient  who  died  in 
Guy's  Hospital  in  1870  all  the  symptoms  were  cerebral,  and  the  immediate 
cause  of  death  was  the  presence  of  secondary  tumours  in  the  brain.  The 
writer  saw  a  similar  case  in  1898. 

Diagnosis. — It  can  be  easily  understood  that  it  is  often  difficult  to  recog- 
nise malignant  disease  of  the  kidney.  A  man  aged  thirty  died  in  Guy's 
Hospital  many  years  ago  of  wasting  and  anaemia,  whose  case  excited  great 
interest  from  there  being  no  discoverable  local  symptoms.    At  the  autopsy 
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it  was  found  that  the  right  Icidney  was  the  seat  of  a  primary  growth,  which 
had  destroyed  nearly  its  whole  substance,  but  did  not  reach  its  pelvis. 

When  a  tumour  in  the  lumbar  region  is  accompanied  by  cachexia  and 
emaciation  in  an  elderly  patient,  it  is  probably  malignant,  and  if  heematuria 
is  present  the  diagnosis  becomes  nearly  certain.  But  there  are  no  anato- 
mical signs  to  distinguish  between  a  renal  growth  and  one  starting  in  the 
lumbar  glands,  the  adrenals,  or  the  vertebrae. 

Treatment. — It  is  improbable  that  much  success  will  be  reached  by 
nephrectomy  in  cases  of  sarcoma  or  carcinoma  of  the  kidney.    But  some 
cases  have  already  turned  out  much  more  favourably  than  could  have  been 
anticipated.    In  1877  Mr  Jessop,  of  Leeds,  removed  an  encephaloid  tumour 
of  the  kidney  from  a  boy  two  and  a  half  years  old ;  rapid  recovery  took 
place,  but  about  eight  months  afterwards  the  disease  returned,  probably  in 
the  lumbar  glands,  and  the  case  ended  fatally  a  few  weeks  later.    In  1878 
Dr  Martin,  of  Berlin,  extirpated  a  sarcoma  of  the  kidney,  weighing  twenty- 
eight  ounces,  in  the  case  of  a  woman  aged  fifty-three ;  she  was  up  on  the 
eighth  day,  went  home  on  the  seventeenth ;  and  Czerny  speaks  of  her  as 
being  still  well  two  years  afterwards.    In  1879  Lossen,  of  Heidelberg,  per- 
formed nephrectomy  in  a  woman  aged  thirty-seven,  for  an  "  angio-sarcoma  " 
of  the  right  kidney,  which,  being  moveable,  was  mistaken  for  an.  ovarian 
timiour ;  she  recovered  in  six  weeks,  and  she  continued  to  be  in  good  health 
eighteen  months  later.    In  1881  Czerny  removed  a  large  vascular  sarcoma 
from  a  man  aged  fifty-three,  who  at  the  time  of  the  operation  was  very 
cachectic,  and  suffered  greatly  from  vomiting ;  two  months  later  he  left  the 
hospital  in  complete  health,  with  the  proportion  of  red  discs  in  his  blood 
twice  as  great  as  it  had  been  previously.    Against  these  successes,  however, 
must  be  set  many  cases  in  which  extirpation  of  malignant  growths  in  the 
Iddneys  has  either  been  attempted  ineffectually,  or  has  proved  quickly  fatal 
by  shock  or  by  peritonitis  (see  Czerny's  tabular  statement  in  the  '  Trans. 
Internat.  Congress,'  1881,  vol.  ii,  p.  249).      Dr  James  Israel,  of  Berlin, 
recorded  some  early  cases  of  recoveiy  after  removal  of  a  cancerous  kidney, 
and  several  have  been  published  during  the  last  fifteen  years. 

Hydatid  of  the  Kidney. — The  kidney  oomes  next  to  the  lungs,  and  far 
behind  the  liver,  in  the  order  of  frequency  among  organs  infested  with 
echinococcus  cysts.  In  our  autopsies  at  Guy's  Hospital  there  are  only  a  few 
recorded;  in  one  the  parasite  was  the  size  of  a  plum;  in  another,  of  an 
orange ;  in  a  third  it  formed  a  bulging  elastic  swelling  extending  from  the 
left  hypochondrium  into  the  loin,  and  containing  two  pints  of  fluid. 

Clinically  the  diagnosis  rests  on  the  recognition  of  an  abdominal  tumour, 
having  the  characters  above  given  of  tumours  of  the  kidney,  more  or  less 
tense  and  rounded  in  form,  painless,  and  possibly  yielding  fluctuation  or 
palpable  fremitus.  The  diseases  for  which  it  is  most  likely  to  be  mistaken 
are  hydronephrosis,  soft  sarcoma  of  the  Iddney,  and  (in  the  female)  cystio 
disease  of  the  ovaiy,  as  in  a  case  in  which  Spiegelberg  performed  an  opera- 
•  tion  which  he  intended  for  ovariotomy.  A  young  woman  was  admitted  into 
Guy's  Hospital  under  Dr  B.  G.  Babington,  in  1854,  with  an  abdominal 
tumour  which  had  been  wrongfully  supposed  to  be  a  pregnant  uterus.  She 
passed  first  "  skins  and  little  bladders,"  and  afterwards  blood  and  pus  from 
a  hydatid  of  the  right  kidney.  After  many  months  she  went  out  in  good 
health,  but  still  passing  the  echinococci  and  pus.  It  is  instructive  to  notice 
that  the  tumour  dated  from  a  blow.    A  jjoint  which  may  sometimes  aid  in 
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the  diagnosis  is  the  discovery  of  a  second  hydatid  in  the  liver;  this  was  the 
case  lor  example,  in  a  patient  who  died  at  (iuy's  Hospital  with  a  hydatid  in 
the  kidney  holding  two  pints  of  fluid. 

In  many  instances  an  echinococcus  in  the  kidney  probably  remains  for 
years— perhaps  from  childhood  or  middle  age  throughout  the  entire  life  of 
the  host-without  affecting  the  health.  Or  it  may  die,  and  dry  up  into  a 
pultaceous  mass,  which  henceforth  can  do  no  damage. 

In  the  majority  of  cases  it  sooner  or  later  ruptures  into  the  pelvis  of  the 
Judney,  after  which  the  daughter-cysts  and  scolices  pass  down  the  ureter  and 
are  expelled  with  the  urine.  Such  cases  may  present  the  symptoms  of 
renal  cohc  (see  p.  682). 

The  presence  of  cysts  or  booklets  in  the  urine  is  not  in  itself  proof  of 
the  existence  of  a  hydatid  in  the  kidney.  For  the  pelvic  pouch  of  the  peri- 
toneum is  nearly,  if  not  quite,  as  frequent  a  seat  of  the  echinococcus  (rf.  p. 
461),  and  in  such  cases  it  sometimes  opens  into  the  bladder  from  behind  as 
in  a  case  in  which  Mr  Birkett  (1885)  drew  off  hydatids  from  the  bladder 
during  the  patient's  life.  In  two  cases  of  pelvic  hydatids  there  was  a  tumour 
m  the  hypogastric  region  of  the  abdomen,  having  exactly  the  shape  and  the 
other  characters  of  a  distended  bladder. 

In  cases  of  renal  hydatid  the  passage  of  daughter-cysts  down  the  ureter 
is  often  the  first  indication  that  anything  is  amiss  with  the  patient;  and 
when  the  parent  cyst  is  small,  no  tumour  may  be  discoverable  in  the  loin. 
Not  infrequently  the  rupture  of  the  cyst  is  directly  produced  by  a  blow  or  by 
a  fall ;  or  the  symptoms  may  appear  to  be  brought  on  by  riding  or  by  driving, 
as  in  cases  of  renal  calculus.  Sometimes  there  is  only  a  single  discharge  of 
daughter-cysts  in  the  urine,  and  the  patient  afterwards  remains  perfectly 
well ;  sometimes  the  same  thing  recurs  again  and  again,  at  long  intervals, 
during  a  period  of  ten,  twenty,  or  even  thirty  years  ;  sometimes  suppuration 
within  the  capsule  of  the  cyst  occurs,  and  blood  and  pus  may  be  voided  in 
the  urine.  Roberts,  however,  says  that  the  ultimate  prognosis  is  generally 
favourable.  Of  sixty-three  cases  which  he  collected,  only  nineteen  were 
known  to  have  ended  fatally ;  and  in  nine  of  these  the  cause  of  death  was 
some  disease  not  directly  connected  Avith  the  renal  affection.  In  some  in- 
stances there  has  been  ulceration  through  the  diaphragm,  with  escape  of 
daughter-oysts  into  a  bronchial  tube  and  expectoration  through  the  air- 
passages  ;  the  prognosis  is  then  very  unfavourable. 

The  usual  treatment  of  hydatid  of  the  kidney,  when  a  tumour  can  be 
detected,  is  puncture  with  a  tubular  needle,  fitted  to  an  aspirator.  In  two 
cases  Roberts  found  that  the  vsdthdrawal  of  only  a  drachm  or  two  of  fluid 
sufi&ced  to  destroy  the  life  of  the  parasite,  and  caused  it  to  pass  very  gi-adu- 
ally  into  obsolescence,  just  as  we  found  in  the  case  of  the  liver  (p.  565). 
^Vhen  these  measures  fail,  the  only  plan  is  to  explore  the  tumour  from  the 
loin — or  as  some  surgeons  prefer,  from  in  front^ — to  empty  the  cyst,  and 
st.'tch  it  to  the  edges  of  the  wound. 

Chyluria. — Prout  first  described  a  remarkable  condition  of  the  urine,  ' 
in  which  it  looks  white  and  milky  when  passed,  and  soon  aftem'ards  sets 
more  or  less  completely  into  a  soft  jelly,  like  hlanc-mange,  which  takes  the 
shape  of  the  vessel  that  contains  it.  Sometimes  it  solidifies  within  the 
bladder,  and  the  result  ma}'-  be  severe  pain,  and  difficulty  in  micturition  from 
obstruction  of  the  urethra.  The  coagulum  after  a  little  while  liquefies 
again  in  vitro ;  a  material  like  cream  collects  upon  the  sui'face,  and  there 
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falls  a  deposit  which  is  generally  of  a  pinkish  colour,  from  the  presence  of  a 
n'all  quantity  of  blood!  Prout  recognised  tl.at  the  f^^f  4^ 
tion  wire  exactly  such  as  might  be  due  to  the  admixture  oi  chyle  with  he 
renal  secretion.  This  view  is  confirmed  by  microscopical  examination,  wliicn 
shows  that  the  cause  of  the  opacity  is  a  finely  granular  material,  not  large 
fat--lobules  as  in  milk ;  and  also  by  the  application  of  chemical  tests,  for  by 
ether  a  large  quantity  of  fat  may  be  extracted,  and  the  urine  also  contains 
albumen  in  considerable  amount.  Occasionally  glycose  has  been  also 
present  Beside  the  "  molecular  base  of  chyle,"  granular  leucocytes  and 
sometimes  a  few  red  blood-discs  are  seen  imder  the  microscope. 

This  peculiar  state  of  the  urine  is  often  far  more  marked  a  tew  hours 
after  a  full  meal  than  when  the  patient  has  been  fasting  for  some  time. 

It  is  to  be  noted  that  chyle,  in  a  strict  sense  of  the  term,  is  not  always 
present  in  the  urine  when  it  is  more  or  less  opalescent ;  if  the  clot  which 
forms  is  translucent,  it  may  be  due  to  the  presence  of  lymph  that  has 
passed  through  one  or  more  glands  on  its  way  upwards  to  the  thoracic 
duct  But  if  the  clot  Is  opaque,  and  if  the  state  of  the  urine  varies  m  rela- 
tion to  the  patient's  meals,  there  can  be  no  doubt  that  the  obstruction 
involves  lacteals  coming  from  the  intestines. 

The  pathology  of  chyluria  was  long  a  complete  mystery,  but  the  question 
has  step  by  step  been  cleared  up,  until  we  now  seem  to  know  nearly  all 

about  it.  ■,  1  1  J 

Prout  noticed  that  a  large  number  of  those  affected  were  bom,  or  had 
lived  for  many  years,  in  hot  climates.  Next,  in  1866,  Wucherer,  m  Brazil, 
detected  in  chylous  urine  the  embryos  of  a  nematode  wonn.  Six  years 
afterwards,  the  late  Dr  T.  R.  Lewis,  in  India,  discovered  similar  embryos 
in  the  blood ;  and  the  parent  worm  (Filaria  sanguinis  Iwmims)  has  since 
been  discovered,  ^vith  the  complete  history  of  its  development,  as  already 
set  forth  at  length  in  the  chapter  on  Entozoa  {su2yra,  p.  472). 

The  immature  ova  form  obstructions  in  the  lymphatic  vessels,  and  the 
result  is  rupture  of  some  of  the  lymphatics  and  extravasation  of  their  con- 
tents. 

If  the  ova  are  carried  by  the  lymph-stream  to  a  gland,  they  become 
impacted  in  the  smaller  lymph-channels  in  the  cortex. 

If  the  obstruction  affects  the  abdominal  or  pelvic  lymphatics,  the  result 
will  be  more  or  less  complete  stasis  of  lymph,  not  only  in  the  neighbourhood 
of  the  spot  where  the  parent  worm  is  situated,  but  also  in  the  whole  of 
one  or  both  of  the  lower  limbs,  or  in  the  scrotum.  In  the  former  case 
chronic  oedema  with  hypertrophy  is  produced,  and  is  called  elephantiasis 
{Ardbum),  or  Barbadoes  leg ;  in  the  latter  it  is  known  as  lymph-scrotum. 
Sir  William  Roberts  recorded  a  remarkable  case  of  intermittent  chylous 
urine,  together  with  lymphatic  dilatation  and  lymph  or  chyle-vesicles  scat- 
tered over  the  abdomen ;  and  thus  the  chain  of  connection  between  these 
several  disorders  is  complete. 

Elephantiasis  will  be  considered  under  diseases  of  the  skin. 

Lympli^scrotum  consists  in  the  formation  of  vesicles,  which  are  in  fact 
dilated  lymphatics,  and  discharge  a  clear  or  milky  fluid.  The  tissues  of 
the  scrotum  are  thickened,  but  feel  soft  and  spongy.  Similar  vesicles  may 
form  on  the  inner  side  of  the  thigh.  In  the  course  of  years  the  flow  of 
lymph  ceases,  and  the  scrotum  passes  into  a  state  of  elephantiasis ;  or  the 
elephantiasis  may  be  developed  in  the  first  instance  without  the  formation 
of  vesicles  or  escape  of  fluid. 
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When  chyluria  occurs,  there  can  be  no  doubt  that  distended  Ivmnh 
vessels  open  upon  the  surface  of  some  part  of  the  nvJr^ 
brane;  but  whether  this  takes  place  most  often  in  the  bkdder  or  irthe" 
m-eter,  or  xn  the  renal  pelvis,  has  not  yet  been  determined 

One  peculiarity  of  the  affection  is  that  it  is  often  intermittent  the  urine 
rom  tune  to  time  losing  its  abnormal  characters  for  days  or  .T^.  ZXr 
In  a  case  recorded  by  Ackermann  ('  Deutsch.  Klin.,'  1863)  the  patientlws 
passed  normal  urine  after  he  had  been  lying  on  hi^  right  side/  ^ 
of  ^^l^^l^^^o^^  ascertained  to  exist  between  the  lilaria  and  the  chyluria 
of  hot  chmates  leave  undetennined  the  pathologj^  of  the  disease  when  it 
occurs  m  persons  who  have  always  resided  in  EufJpe.  Among  veil-  ^  hen- 
ticated  instances  may  be  mentioned  :  Front's  original  case,  Dr  Beale's  Dr 

^oubiTd  I-  -ery  case  there  no 

tZ,     A  lt  ''''  commumcation  between  the  lymphatics  or  thoracic 

agent  *  ''"'"'''^  passages,  whether  caused  by  the  filaria  or  any  other 

Chyluna  as  an  endemic  disease  is  found  in  Bombay  and  other  parts  of 
India,  m  China  and  Japan,  in  Mauritius  (formerly  Isle  de  France),  and  in 
Beumon  (fonrierly  Isle  de  Bourbon),  in  the  Bermudas  and  the  West  Indies, 
m  Guiana  and  Brazil,  and  in  Queensland. 

The  autopsy  upon  Dr  Stephen  Mackenzie's  patient  ('  Path.  Trans  '  1882 
^l''^]-'  P\^^^)  a  large  mass  of  dilated  lymph-sinuses  and  glands' 

extending  from  the  bifurcation  of  the  aorta  below  to  the  diaphragm  above 
and  occupying  the  whole  of  the  space  between  the  kidnevs.  The  lower  part 
ot  the  thoracic  duct  was  sinuous  and  pouched,  varying  in  diameter  from  three 
eighths  to  half  an  inch.  About  three  inches  above  the  diaphragm  it  became 
impervious,  and  was  lost  in  a  quantity  of  tough,  dense  material  apparentlv 
of  inflammatory  origin.  In  this  case  the  communication  between  the  lymplx 
and  the  urine  was  probably  in  the  kidneys. 

When  rupture  of  a  lacteal  takes  place  into  the  peritoneum,  we  have,  as 
the  result,  Chylous  ascites  (p.  497) ;  and  if  the  same  accident  affects  the 
pleura,  a  similar  effusion  of  milky,  more  or  less  coagulable,  fluid  is  poured 
into  the  chest. 

It  is  obvious,  from  what  has  been  stated  with  regard  to  the  life-history 
of  the  filaria,  that  the  i^revention  of  the  diseases  due  to  this  parasite  is  quite 
possible.  Dr  Manson  suggests  that  wells  and  water-jars  should  be  covered 
Avith  a  netting  sufficiently  fine  to  prevent  the  entrance  of  mosquitoes,  but  it 
must  surely  be  a  better  plan  to  drink  no  water  which  has  not  been  boiled 
or  filtered.  Care  must  also  be  taken  to  have  all  raw  vegetables  thoroughly 
washed  with  boiled  water  before  eating  them. 

In  the  treatment  of  chyluria,  when  it  is  once  established,  veiy  little  can 
be  hoped  for  from  medicines.  Bence  Jones  thought  that  by  giving  gallic 
acid  to  the  amount  of  two  drachms  daily  he  was  successful  in  restorino-  the 
urine  to  a  normal  state  for  periods  of  several  months  at  a  time.  In  Guiana 
the  old  women  give  decoctions  of  mangrove  bark,  and  not  without  apparent 
success.  When  the  loss  of  chyle  is  considerable,  it  sometimes  causes  emacia- 
tion and  debility,  as  well  as  a  craving  appetite  and  urgent  thirst.  In  such 
cases  exercise  is  found  to  aggravate  the  complaint. 

The  duration  of  the  disease  is  often  veiy  long.  Roberts  cites  two  in- 
stances, in  one  of  which  it  continued  for  twenty-eight  years,  and  in  the  other 

*  Sec  a  case  of  chylous  ascites  admirnbly  worked  out  and  recorded  by  Dr  Wliitla,  of 
Helfast,  in  the  '  British  Medical  Journal,'  May  30th,  1885, 
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for  more  than  fifty  years.    If  death  occurs  during  its  course  the  Ccause  is 
generally  some  intercurrent  malady,  such  as  phthisis  or  Bright's  disease. 

PARAsrric  H.*:matueia.— As  far  back  as  1812  Chanotin  recorded  the  pre- 
valence of  an  endemic  form  of  hsematuria  in  Mauritius  ;  and  subsequent 
writers  afterwards  noticed  the  occurrence  of  a  similar  affection  in  other  hot 
climates.  But  nothing  was  made  out  with  regard  to  its  nature,  until  m 
1851  Bilharz,  being  engaged  with  Griesinger  in  investigating  the  diseases 
of  Egjqjt,  discovered  in  certain  of  the  veins  of  the  abdominal  viscera  a 
trematode  worm,  to  which  he  assigned  the  name  DiMoma  hcematubium. 

It  was  found  that  this  parasite  gave  rise,  in  some  cases,  to  more  or 
less  severe  urinary  symptoms ;  and  Griesinger,  in  the  '  Arch.  d.  Heilkunde  ' 
for  1854,  suggested  that  it  might  probably  be  the  cause  of  the  endemic 
hcematuria  of  warm  countries.  Afterwards  it  was  shown  to  be  generically 
distinct  from  the  liver-fluke,  and  Cobbold  proposed  for  it  the  name  of 
Bilharzia  hcematobia,  which  is  now  generally  adopted.  In  186-3  Dr  John 
Harley  detected  the  ova  of  the  same  entozoon  in  large  numbers  in  the  urme 
of  a  man  who  had  become  affected  with  htematuria  at  the  Cape  of  Good 
Hope ;  and  he  afterwards  showed  ('  Med.-Chir.  Transactions,'  vols,  xlvii,  lii, 
liv)  that  the  complaint  prevails  not  only  in  the  Cape  Colony,  but  also  along 
the  coast  of  Natal. 

The  Bilharzia  is  a  soft,  white  worm,  belonging  to  the  class  Trematoda 
{cf.  supra,  p.  475).    The  two  sexes  differ  in  shape.    The  male,  half  an  inch 
in  length,  is  flattened ;  but  the  hinder  part  of  its  body  acquires  a  cylindrical 
appearance  from  its  edges  being  thinned  and  folded  inwards,  so  as  to  overlap 
one  another  and  form  a  hollow  channel.    It  has  two  suckers,  a  ciliated 
surface,  a  single  ganglion,  and  an  unbranched  set  of  water-vascular  canals. 
The  female,  three  quarters  of  an  inch  long,  is  slender  and  filiform.  The 
ova  are  about  ylo"      length,  and  have  a  sharp  projecting  beak-like  spine, 
placed  usually  at  one  end,  but  sometimes  laterally.    According  to  Dr 
Zancarol,  of  Alexandria  ('  Path.  Trans.,'  xxxiii),  ova  with  lateral  spines  are 
found  only  when  the  seat  of  the  parasite  is  in  the  veins  of  the  intestine, 
whereas  when  it  occupies  the  veins  of  the  urinary  tract  the  spines  are  ter- 
minal ;  and  this  statement  seems  to  correspond  with  previous  observations. 
(See  the  drawings  by  Dr  Cavafy,  ibid.,  p.  410.)    It  often  happens  that 
empty  egg-shells  are  found  in  the  interior  of  the  human  body,  so  that  there 
can  be  no  doubt  that  the  ova  may  be  hatched  while  in  the  tissues.    But  Dr 
Cobbold  believed  that  the  ova  in  urine  never  give  exit  to  the  embryos,  which 
are  often  to  be  seen  fully  developed  within  them,  and  quite  ready  to  escape. 
Such  ova,  however,  when  placed  in  water,  rupture  in  a  few  minutes.  The 
embryos  are  covered  all  over  with  cilia,  and  swim  actively  about. 

The  further  steps  in  the  life-history  of  the  Bilharzia  have'  not  yet  been 
ascertained;  but  the  presumption  is  that  the  embiyo  finds  in  some  fresh- 
water mollusc  an  "  intermediate  host,"  and  there  develops  a  Cercaria-form. 
Leuckart  seems  to  think  that  the  most  probable  way  in  which  human  beings 
become  infected  is  by  their  swallowing  encysted  cercariae  in  minute  slugs 
eaten  accidentally  with  raw  vegetables.  Griesinger  believed  that  in  Egypt 
the  chief  danger  lay  in  the  use  of  fish  as  food.  Dr  Harley  inclines  to  think 
that,  in  Natal,  bathing  may  give  occasion  for  the  parasite  to  make  its  way 
into  its  human  host  through,  the  skin,  or  possibly  direct  into  the  bladder 
throurrli  the  urethra.  Males  are  much  more  liable  to  suffer  from  the  Bil- 
harzia  than  females.    The  resulting  hcnematuria  commonly  appears  during 
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boyhood,  but  never  under  five  or  six  years  old.    It  may,  however  occur  it 
any  later  .^ge,  for  one  of  Dr  Barley's  patients  was  a  Jn  of  sevent'yX 
IS  rare  in  Europeans. 

The  bladder  is  the  seat  oF  endemic  hematuria.    At  the  end  of  micturi- 
dZ'  7'''^  quantity-perhaps  a  teaspoonful  or  less^of 

daik  blood,  or  filaments  of  mucus,  which  sometimes  block  the  urethra  for 
a  few  minutes  ;  m  these  shreds  the  ova  of  the  Bilharzia  are  found  in  larcje 
numbers.  Sometimes  a  little  pain  is  experienced  in  the  loin,  or  in  the 
perinseum  especially  after  active  exercise,  which  also  increases  the  haemor- 
rhage, ihe  health,  as  a  rule,  remains  good,  though  more  or  less  anemia 
may  ensue.  During  early  adult  life,  in  Natal,  small  calculi  may  be  passed 
m  the  centre  of  which  remains  of  ova  may  be  detected ;  and  in  Ern.pt  the' 
frequent  result  is  the  formation  of  a  stone  in  the  bladder,  so  larjre  as^  to  need 
operation. 

Bilharzia,  and  the  hsematuria  that  it  causes,  are  common  in  Al^riers  tlie 
Nile  Valley,  in  Natal  and  the  Transvaal,  the  West  Coast  and  Afrtca  ^ne- 
rall}^,  and  also  m  Arabia,  Mauritius,  and  Madagascar.  * 

Bilharz  iind  Griesinger  found  the  parasite  j^resent  in  Cairo  in  117  out 
of  363  autopsies.    Tlie  ordinary  symptoms  they  observed  were  more  serious 
than  m  Natal.    The  earliest  morbid  change  in  the  bladder  was  the  forma- 
tion of  swollen,  hyperasmic,  ecchymosed  patches,  varying  in  size  up  to  that 
of  a  shilling,  and  generally  coated  with  tough  mucus  or  with  a  layer  of  soft 
greyish-yellow  exudation ;  they  were  often  limited  to  the  posterior  wall  of 
the  organ.    In  many  cases  there  were  also  thick  deposits  of  a  soft  granular 
material  upon  the  mucous  membrane,  generally  incrusted  with  urin^y  salts. 
Sometimes  there  were  warty  vegetations  or  fungus-like  swellings.    Ova  and 
empty  shells  of  the  Bilharzia  were  present  throughout  the  diseased  tissues, 
and  also  in  the  mucus  and  muco-pus  on  the  surface  of  the  bladder.  Deepei' 
down  lay  the  parasites  themselves,  in  smooth-walied  spaces,  which  communi- 
cated with  the  veins,  and  evidently  Avere  dilated  venules.*    The  condition 
was  one  of  chronic  cystitis  with,  in  the  worst  cases,  partial  necrosis  or,  as 
it  used  to  be  called,  pseudo-diphtherial  or  pseudo-dysenteric  cystitis. 

How  the  ova  effect  their  escape  from  the  spaces  in  which  the  parent 
worms  lie,  and  how  tliey  pass  through  the  mucous  membrane,  has  not  been 
made  out.  Nor  has  the  life-history  of  the  parasite,  probably  including  a 
period  passed  external  to  the  human  body,  yet  been  traced.  The  allied 
liver  fluke  {Distoma  he2mticum)  which  is  frequent  in  sheep,  and  occasionally 
has  been  found  in  the  human  bile-passages  {cf.  p.  475),  is  passed  as  an  ovum 
from  the  sheep,  hatched  in  ponds,  and  the  embiyo  penetrating  the  tissues 
of  a  fresh-water  snail,  develops  cercarice  by  internal  gemmation,  which  make 
their  way  out  of  the  molluscan  host  in  pastures,  and  are  devoured  by  sheep. 
It  is  therefore  probable  that  the  Bilharzia  has  a  somewhat  similar  series  of 
transmigrations  to  go  through. 

The  ciliated  embryo  is  speedily  hatched  from  the  ova  when  placed  in 
Avater,  and  swims  about  freely  ;  whatever  its  subsequent  metainorjjhoses,  it 
is  pretty  certain  that  the  medium  of  entrance  into  the  host  is  water  directly, 
or  indirectly  by  means  of  cresses  or  of  freshwater  fish.  Probably  it  enters 
its  human  host,  not  through  the  mouth  or  skin  but  through'  the  anus, 
vagina,  or  urethra. 

The  diagnosis  rests  on  the  discovery,  in  the  blood  or  mucus  which  settles 


*  The  alimentary  canal  of  tlio  worms  was  always  full  of  blood-corpuscles. 
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from  the  urine,  of  the  oval  eggs,  like  melon  seeds,  with  a  terminal  or,  occa- 
sionally, a  lateral  spiUe.  Each  is  al.out  inch  long.  The  writer  has  only 
seen  a  sino-le  patient  with  this  remarkable  complaint,  an  Englishman  who 
had  contracted  it  in  Natal.    The  ova  were  abundant  and  perfectly  charac- 

^^^h^many  cases  the  ureters  are  affected  as  well  as  the  bladder,  and  some- 
times they  suffer  when  it  escapes;  in  exceptional  instances  pyelitis  with 
■  renal  abscess  has  been  known  to  follow ;  or  hydronephrosis  may  be  the 
result  and  at  length  complete  destruction  of  the  kidney.  In  most  instances, 
however  the  direct  cause  of  a  fatal  issue  is  either  pneumonia  or  dysentery. 
Beside  the  veins  of  the  urinary  apparatus,  the  only  other  vessels  m  which 
the  Bilharzia  occurs  are  the  portal  vein  and  its  tributaries ;  and  symptoms 
like  those  of  dysenteiy  may  sometimes  be  produced  by  the  Bilharzia.  Some 
of  Griesinger's  cases  marked  by  fatal  "typhoid"  symptoms  were  due  per- 
haps to  septicemia.  That  the  eggs  may  be  carried  to  distant  parts  of  the 
blood-stream  is  shown  by  a  case  in  which  a  few  empty  shells  were  found 
in  the  interior  of  the  heart;  so  they  may  act  as  mechanical  or  septic 

emboh.  „  ^ 

In  the  treatment  of  endemic  hsematuria,  Dr  Harley  tried  daily  injections 
into  the  bladder  of  from  twenty  to  thirty  grains  of  iodide  of  potassium  dis- 
solved in  five  ounces  of  warm  water.  Dr  Guillemard,  however,  has  recorded 
a  case  in  which  even  a  weaker  solution  than  this  set  up  acute  cystitis ;  and 
the  impossibility  of  reaching  the  seat  of  the  parasites  in  the  portal  vein 
makes  such  attempts  vain.  Oil  of  male  fern  and  oil  of  turpentine  have 
been  prescribed  ;  but  the  conclusion  at  which  Dr  Guillemard  arrives  is  that 
all  treatment  at  present  known  is  useless. 

Althoucrh  so  common  among  the  natives  in  the  valley  of  the  Nile  and 
in  Southern  Africa,  that  half  the  male  population  in  some  districts  are 
believed  to  be  affected,  it  is  said  that  when  boys  between  six  and  fifteen 
contract  the  infection  and  become  subject  to  hsematuria,  they  seldom  suffer, 
and,  as  a  rule,  recover  without  treatment  about  the  period  of  puberty.  This 
seems  to  be  less  true  in  Egypt  than  in  the  Transvaal.  The  prognosis 
when  Europeans  contract  the  disease  is  far  from  uniformly  favourable,  and 
apart  from  hjematuria  and  cystitis,  there  is  a  considerable  liability  to 
calculus. 

M^LFORMATIOIf  AND  FiXED  MALPOSITION  OF  THE  KlDNEYS.— One  kidney  is 

sometimes  congenitally  absent  or  atrophied.  As  a  rule,  the  ureter  remains 
intact,  and  the  adrenal  body  seldom  partakes  m  this  or  any  other  renal 
abnormality.*  Sometimes  the  two  kidneys  have  their  lower  ends  united  m 
the  shape  of  a  horseshoe.  When  the  abdomen  is  thin  and  flaccid,  this 
abnormality  might  easily  lead  to  the  diagnosis  of  an  abdominal  tumour,  or 
an  aneurysm  of  the  aorta.  The  presence  of  hydronephrosisf  or  of  pyelitis 
in  a  "  horseshoe  kidney  "  might  also  be  misinterpreted  during  life. 

In  a  specimen  in  the  museum  of  Guy's  Hospital  both  kidneys  are  united 
into  a  single  mass,  which  . lay  within  the  pelvis. 

Occasionally  one  kidney— generally  the  left— lies  at  a  lower^  level  m 
the  abdomen  than  usual,  over  the  sacro-iliac  synchondrosis,  or  within  the 
pelvic  cavity.    The  misplaced  organ  may  be  mistaken  for  a  tumour,  as  in  a 

*  An  exception  is  supplied  by  Preparation  1574  in  the  Guy's  Museum,  when  the  left 
kidney,  ureter,  and  adiennls  are  all  absent, 
t  As  in  Prep.  1578  in  the  same  museum. 
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case  recorded  by  Mr  Durham  in  the  '  Guy's  Hospital  Reports  '  for  18fi()  • 
or,  m  the  ieumle,  it  may  interfere  with  parturition  ^  ^' 

of  ^:^i:zJ^z:;::r:::'r         -  ^^^nt  inst^d 

'  Clin.  Trans. '  for  1898,  p.  118.  -^ewman,  ot  Glasgow,  m  the 

The  persistence  of  afcetal  condition,  in  what  is  called  a  lobulated  kidney 
does  not  m  any  way  interfere  with  its  functions.  ^' 

xMoyEABLE  AND  Floatikg  KiDNBY.f-We  occasionally  meet  with  cases  of 
the  kidney  becomn.g  loose,  so  as  to  move  in  various  dLctioL,  downTards 
fonvards,  or  mwards.    It  can  be  readily  felt  through  the  abdominrwal  ' 
and  can  almost  as  readily  be  pushed  back  for  the  time  into  its  plax^e     Pre  : 

resTstano.  ''''  ^^^^^^         —1  -nse  of 

resistance ;  and  percussion  may  yield  a  resonant  note 

In  some  cases  a  moveable  kidney  is  only  part  of  a  general  condition  of 

su^Tp  556)    'Abdominal  viscera,  sometimes  called  Glenard's  disease  (cf. 

Side.— The  right  kidney  is  much  more  often  affected  than  the  left 
Among  ninety-one  cases  collected  by  Ebstein,  in  sixty-five  the  right  kidnev 
was  moveable,  m  fourteen  the  left,  and  in  twelve  cases  both.  In  Landau'^ 
I  M  cases  (many  of  which,  however,  were  identical  with  Ebstein's)  152  were 
right,  only  twelve  left,  and  nine  double. 

Age  and  sex.— A.  moveable  kidney  is  most  often  discovered  in  patients 
between  the  ages  of  twenty-five  and  forty,  but  several  cases  have  been  ob- 
served m  children.  In  122  cases  collected  by  Landau,  13  occurred  between 
thirty  and  forty,  and  79  between  twenty  and  fifty. 

The  same  wnter  found  in  97  cases,  87  women  and  only  10  men.  Other 
collectors  give  the  numbers  as  61  to  9,  as  82  to  11,  as  87  to  13,  or  as 

As  a  rule  the  place  in  which  the  kidney  is  felt  is  in  the  iliac  fossa,  or 
somewhere  between  this  and  its  natural  seat.  Sometimes,  however,  it  comes 
m  contact  ^vith  the  front  wall  of  the  abdomen,  and  is  far  more  freely  move- 
able. A  kidney  thus  floating  must  have  pentoneum  on  both  sides;  and 
there  is  anatomical  evidence  that  it  is  provided  with  a  mesonephron,  some- 
times, but  not  always,  congenital.  Possibly  an  imperfect  degree  of  this 
condition  may  be  a  subsequent  result  of  a  moveable  kidney  making  for  itsolf 
a  serous  tunic  by  pushing  forward  the  membrane  that  should  naturally  cover 
only  its  anterior  surface. 

In  vol.  xxvii  of  the  '  Pathological  Transactions  '  may  be  found  a  case 
observed  by  Dr  Goodhart,  in  which  the  rfght  kidney,  while  lying  on  the 
spmc_  and  over  the  psoas  muscle,  had  become  completely  turned°over,  so 
that  its  anterior  surface  looked  backwards ;  both  surfaces  were  covered  by 
peritoneum.  As  a  rule,  however,  a  moveable  kidney  gHdes  about  behind 
the  serous  membrane,  merely  dragging  this  with  it  to  a  slight  extent. 

It  is  very  rare  for  a  moveable  kidney  to  be  discovered  after  death,  per- 
haps from  the  greater  firmness  of  the  adipose  tissue  around  it.  The  writer 
once  found  a  case  in  the  dissecting  room,  but  Durham  found  only  two  among 

*  Guy's  Hospital  Museum,  Nos.  1589—91,  aud  1588. 

t  S^tioni/ms.-l^eTphroptosiB.—Fr.  Reins  mobiles,  Reins  Hottants.— (?e;v«.  Beweffliclie 
.^  lere,  Dislokation  der  Niere,  Wanderniei  e. 
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•  1600  autopsies  at  Guy's  Hospital,  and  the  late  Sir  Andrew  Clark  only  the 
.saane  number  out  of  4000  at  the  London  Hospital. 

The  causes  of  the  moveable  and  of  the  floating  kidney  are  not  always 
clear.  The  kidney  is  kept  in  its  place  against  the  force  of  gravity,  chiefly 
by  the  pex-itoneum  which  covers  it  in  front,  partly  by  its  adipose  capsule,  and 
by  the  pressure  of  the  liver  or  spleen  and  the  intestines.  In  health  the 
tonic  contraction  of  the  muscular  walls  of  the  abdomen  keeps  all  the  organs 
in  place;  but  when  they  are  enfeebled  and  relaxed,  a  sinking  of  the 
heavier  viscera  is  likely  to  occur.  Sometimes  the  kidney  is  pushed  down- 
wards by  an  enlarged  liver ;  in  one  case,  at  Guy's  Hospital,  by  a  cancerous 
liver.  Cruveilhier  thought  tliat  displacement  of  the  right  kidney  was  often 
:an  indirect  result  of  tight  lacing,  through  its  altering  the  position  and  shape 
of  the  liver.  A  mobile  kidney  is  far  more  frequent  in  women  than  in  men, 
sometimes  from  this  cause,  but  more  often  from  a  relaxed  state  of  the  abdo- 
minal walls  in  consequence  of  frequent  child-bearing.  Too  energetic  sham- 
pooing has,  at  least  in  one  case,  produced  a  mobile  kidney.  Becquet  main- 
tained that  a  principal  cause  of  mobility  of  the  kidney  is  congestion  and 
■swelling  of  the  organ,  recurring  at  the  menstrual  periods ;  and  Roberts,  in 
his  artiele  in  'Reynolds'  System'  (p.  645),  mentions  two  cases  in  which  u 
■displaced  kidney  seemed  to  become  larger  and  more  sensitive  each  time  that 
tlie  catamenia  appeared.    Lancereaux  confirms  the  statement. 

Bartels  and  several  other  observers  have  found  dilatation  of  the  stomach 
10  be  frequently  associated  with  a  moveable  kidney  ;  and  Macalister  believes 
that  this  is  due  to  mechanical  traction  on  an  occasional  peritoneal  fold, 
which  at  last  occludes  the  duodenum. 

The  symptoms  caused  by  mobility  of  the  kidney  are  sometimes  slight, 
or  even  absent.  Walther,  of  Dresden,  examined  a  large  number  of  per- 
sons to  decide  this  point,  and  detected  a  mobile  kidney  in  many  cases,  in 
which  there  were  no  symptoms  whatever.  But  more  frequently  it  causes  a 
sense  of  weight  and  pressure  in  the  abdomen,  a  feeling  of  dragging,  as 
though  something  were  loose  in  its  cavity,  or  more  or  less  intense  pain, 
•which  may  radiate  in  various  directions — to  the  ribs,  the  shoulder,  the  epi- 
gastrium, or  the  external  genitalia.  Sometimes  there  is  nausea  or  vomit- 
ing, increased  by  palpation.  Such  patients  are  liable  to  attacks  of  intense 
suffering,  attended  with  faintness  and  collapse,  during  which  the  kidney 
becomes  exceedingly  tender ;  and  after  these  attacks,  a  large  amount  of 
clear,  pale  urine  is  often  passed.  Active  exercise,  whether  walking  or  riding, 
■often  brings  on  or  aggravates  the  pain;  some  patients  are  prevented  by  it 
from  standing  upright,  or  from  turning  in  bed,  or  lying  on  one  side.  There 
is  often  an  apparently  disproportionate  degree  of  anxiety  and  of  depression 
•of  spirits,  leading  to  hypochondriasis  or  hysteria. 

The  diagnosis  of  a  moveable  kidney  is  sometimes  easy,  sometimes  diffi- 
•cult  and  uncertain.  We  have  in  practice  to  distinguish  it  from,  fsecal  accu- 
mulation, from  an  enlarged  spleen,  from  a  distended  gall-bladder,  from  a 
mass  of  swollen  glands,  or  from  an  ovarian  cyst  with  a  long  pedicle.  Ebstein 
mentions  an  instance  in  which  a  hydatid  cyst  in  the  mesentery  was  mistaken 
for  it. 

The  patient  should  lie  in  bed  with  the  knees  drawn  up,  and  the  abdo- 
minal muscles  must  be  relaxed  by  distracting  her  attention.  One  hand 
should  be  placed  behind  the  lumbar  region  and  the  other  gently  and  gra- 
dually pressed  down  upon  the  kidney.  If  moveable,  it  will  pass  downwards 
and  inwards ;  if  already  dislocated,  it  will  have  followed  that  direction  or 
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straight  downwards.  The  prone  position  is  sometimes  advantageously 
taken  by  the  patient  instead  of  the  supine,  in  order  to  facilitate  palpation 
A  second  exploration  is  often  needful,  and  occasionally  slight  chloroform 
narcosis  is  a  justifiable  help  to  a  certain  diagnosis.  The  points  to  notice 
are  the  shape  and  size  of  the  tumour,  its  smoothness  and  mobility,  and  the 
almost  testicular  sensation  which  seems  to  be  produced  by  moderate  pressure. 

It  must  be  borne  in  mind  that  a  floating  kidney  is  not  exempt  from 
hydronephrosis,  cancer,  and  other  local  diseases— perhaps  more  liable  to 
them ;  so  that  it  may  be  a  moveable  renal  tumour  rather  than  a  moveable 
kidney  which  we  have  to  recognise.  It  should  be  added  that  the  secretion 
of  a  floating  kidney  is  in  all  respects  normal. 

The  treatment  of  this  aflection  consists  in  keeping  the  patient  in  bed 
during  the  attacks,  and  applying  fomentations  and  poultices  when  there  is 
severe  pain.  Leeches  or  hypodermic  injections  of  morphia  may  be  required. 
Afterwards  an  elastic  abdominal  belt  should  be  applied,  with  a  pad  to  main- 
tain the  kidney  in  its  proper  position.  It  is  often,  however,  very  difficult 
so  to  adjust  an  apparatus  as  to  effect  this  object. 

Czerny  advised  the  injection  of  alcohol  into  the  connective  tissue  around 
the  organ,  so  as  to  induce  local  adhesions. 

Hahn  cut  down  upon  the  kidney  by  a  lumbar  incision,  and  fixed  it  in  its 
proper  place  by  sutures  in  1881  {neplvrorrliapliy).  Several  cases  of  this 
operation,  called  nephropexie  by  the  French  surgeons,  are  recorded  by  Cec- 
cherelli  Rivista  Clinica,'  April,  1884),  quoted  by  Sir  Spencer  Wells.  It  is 
now  frequently  performed;  and  in  134  cases,  quoted  from  Keen  by  Mac- 
alister,  there  were  only  four  deaths. 

In  one  only  of  the  cases  which  have  come  under  the  writer's  care  has 
he  advised  an  operation;  in  this  one,  at  the  patient's  urgent  request  for 
relief,  Mr  Jacobson  exposed  the  right  kidney,  which  was  brought  into  its 
proper  place  under  chloroform,  and  fixed  there  with  silver  sutures.  A  good' 
recovery  followed,  but  the  subsequent  relief  was  less  complete  than  we  had' 
hoped.  In  another  case,  in  a  man,  the  writer  refused  to  recommend  an 
operation,  and  learnt  afterwards  that  it  had  already  been  performed,  but 
without  relief  of  his,  no  doubt,  subjective  symptoms.  The  fact  is  that  most 
patients  with  moveable  kidney  are  more  or  less  neurotic — apart  from  hypo- 
chondriacs, who  only  imagine  they  have  the  complaint ;  so  that  any  treat- 
ment is  apt  to  fail. 

When,  however,  a  moveable  kidney  is  attended  with  unbearable  suffer- 
ing it  is  perhaps  justifiable  to  extirpate  the  organ.  About  a  fourth  of  these 
cases  have  ended  fatally,  by  peritonitis,  or  in  consequence  of  the  opposite 
kidney  being  diseased ;  but  others  were  completely  successful.* 

*  Besides  the  chapters  in  the  systematic  works  of  Rayer  (to  whom  tlie  first  clear  account 
of  this  curious  malady  is  due).  Trousseau,  Ebstein,  and  Roberts,  the  following  monographs 
on  the  subject  are  interesting : — Rollett's  '  Pathologie  und  Therapie  der  bewegliclien  Niere' 
(Erlangen,  1866),  and  Landau's  '  Wanderniere  der  Frauen'  (Berlin,  1881),  translated  for 
the  New  Sydenham  Society  by  Dr  Cliampneys.  Valuable  papers  on  the  subject  have  been 
published  in  England  by  Dr  Hare  ('Med.  Times  and  Gazette,'  1858),  Mr.  Durham  ('Guy's 
Hosp.  Rep.,'  1860),  by  a  committee  of  the  Pathological  Society  (vol.  xxvii),  and  by  Dr 
Newman  ('  Glasffow  Medical  Jourmil,'  August,  1883),  with  a  useful  bibliography.  See  also- 
Mr  Henry  Morris's  article  in  the  '  Lancet,'  Nov.  30,  1901,  p.  1457. 
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WITH  OTHER  AFFECTIONS  OF  THE  ADRENAL  BODIES 

"Mislike  me  not  for  my  complexion." 

Merchant  of  Venice. 

Hisiffi'y  of  the  discovery — The  anatomical  changes  in  the  adrenal  capsules — The 
symptoms:  melanodermia,  asthenia,  cardiac  failure,  gastric  disturbance — 
Order  of  the  symptoms — Course,  mode  of  death,  and  duration  of  the  disease 
— Diagnosis — Controversial  points — Origin — Relation  to  caries  and  to 
tubercle — Theory  of  the  symptoms — Prognosis  and  treatment. 

HcemorrJiage,  cancer,  and  other  morbid  conditions  of  the  adrenal  capsules. 

Although  many  diseases  have  been  named  after  tKeir  first  describer,  it 
is  seldom  that  the  merit  of  discoveiy  is  not  divisible  with  earlier  observers 
who  paved  the  way,  or  with  later  ones  who  corrected  or  completed  the  work. 
If,  however,  any  disease  is  to  be  associated  with  a  single  name,  it  is  that 
which  is  the  subject  of  the  present  chapter.  There  are  no  rival  claims  of 
priority,  for  no  one  had  suspected  either  the  anatomical  change  in  the 
curious  and  imique  organs  which  are  affected,  or  the  remarkable  symptoms 
which  denote  this  change  during  life ;  nor  has  subsequent  investigation 
added  much  to  Addison's  original  discovery,  the  chief  conclusion  reached  by 
the  inquiries  of  nearly  fifty  years  being  that  it  is  not  every  disease  of  the 
suprarenal  bodies,  but  one  only,  caseous  or  tuberculous  inflammation,  which 
produces  the  clinical  results  that  he  described. 

While  engaged  in  the  investigation  of  anaemia,  which  led  to  the  recogni- 
tion of  that  peculiar  form  named  by  its  discoverer  idiopathic,  and  by  others 
grave,  progressive,  or  pernicious,  Thomas  Addison  "  stumbled,"  to  use  his 
own  expression,  on  the  connection  between  the  symptoms  and  the  lesion 
which  belong  to  what  has  since  been  known  as  morbus  Addisoni. 

This  remarkable  disease  is  rare  and  apparently  incurable,  so  that  its  inte- 
rest is  at  present  pathological.  It  was  reasonably  hoped  that  the  natural 
experiment  of  disease  would  throw  light  on  the  much  disputed  function  of 
these  anomalous  adrenal  bodies  {glandulce.  suprarenales,  vel  atrabiliosce, 
renes  succentv/riati,  as  they  were  once  called) ;  but  the  expectation  has  not 
at  present  been  fulfilled. 

Melasma  suprarentile  was  the  name  proposed  by  Addison  in  his  original 
work  on  '  The  Constitutional  and  Local  Effects  of  Diseases  of  the  Supra- 
renal Capsules,'  which  appeared  in  1858,  and  has  since  been  republished 
among  Addison's  works  by  the  New  Sydenham  Society  (1868).  The  name 
morbus  Addisoni  was  proposed  by  Trousseau,  and  at  once  generally  accepted. 
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The  most  important  later  facts  on  the  subject  will  be  found  in  the  ninth 
volume  of  the  '  Pathological  Transactions  '  (1858),  in  Wilks's  papers  in  the 
eighth  and  eleventh  volumes  of  the  third  series  of  '  Guy's  Hospital  lleix)rts ' 
(1862  and  1865),  and  in  Greenhow's  Croonian  Lectures  on  "  Addison's  Dis- 
ease "  (1875). 

Wilks  lias  drawn  attention  to  two  undoubted  cases  of  the  disease,  des- 
'cribed  (but  not  recognised  as  dependent  on  the  lesion  of  the  adrenals)  by 
Aran  in  1846,  and  by  Bright  in  1829,  the  diseased  organs  of  the  latter  case 
being  still  preserved  in  our  museum.  No.  1544  ('  Guy's  Hospital  Reports/ 
third  series,  xxii,  p.  266).  It  is  only  justice  to  add  what  is  well  known 
to  those  familiar  with  the  recent  history  of  medicine,  that  Addison's  work 
was  cut  short  by  his  death,  and  that  the  establishment  of  his  discovery  by 
greater  accuracy  in  admitting  cases  (particularly  by  excluding  those  of 
cancer)  was  due  to  Sir  Samuel  Wilks,  who  in  these  labours,  as  in  those  by 
which  he  carried  on  and  greatly  improved  the  original  observations  of 
Hodgkin,  has  been  more  studious  of  their  credit  than  of  what  rightly  belongs 
to  himself. 

Anatomy. — The  lesion  is  now  proved  to  be  a  tuberculous  inflammation, 
with,  the  same  stages  as  mark  its  progress  in  the  lungs,  the  lymph-glands, 
the  kidneys,  or  the  testes.  The  earliest  change  yet  observed  is  the  appear- 
ance, in  the  medullary  substance,  of  a  firni  grey  mass,  more  or  less  nodu- 
lated at  its  growing  edge,  and  often  surrounded  by  clusters  of  miliary  tuber- 
■cles.  At  this  stage,  however,  the  disease  is  seldom  seen  in  the  dead- 
house.  After  death  the  grey  material  is  generally  found  to  have  already 
spread  into  and  destroyed  the  cortical  substance.  The  capsule  is  then 
much  enlarged,  hard,  irregular  in  form ;  and  when  a  section  is  made,  the 
cut  surface  shows  no  trace  of  the  natural  structure.  The  colour  is  some- 
times a  uniform  grey,  which  acquires  a  pink  hue  when  exposed  to  the  air, 
but  in  most  cases  the  grey  substance  has  undergone  partial  caseation,  form- 
ing rounded  yellow  nodules ;  and,  at  a  later  stage,  the  conversion  is  com- 
plete, so  that  there  is  only  a  single  large  yellow  mass.  Softening  often 
takes  place  at  this  stage  into  a  puriform  liquid.  Finally,  a  process  of 
absorption  begins,  and  the  diseased  organ,  from  being  much  larger  than 
natural,  shrinks  into  a  small  puckered  mass,  in  which  irregular  nodules  of 
calcareous  matter  are  embedded. 

During  the  early  stages  of  this  process  the  fibrous  envelope  of  the  organ 
becomes  greatly  thickened.  Adhesions  to  the  neighbouring  parts  are  also 
formed,  principally  to  the  liver,  kidneys,  diaphi-agm,  or  stomach,  pancreas, 
or  vena  cava. 

The  morbid  changes  in  Addison's  disease  are  probably  never  limited  to 
a  single  suprarenal  body.  One,  however,  is  generally  attacked  earlier  than 
the  other,  and  after  death  may  be  found  completely  destroyed,  while  its 
fellow  is  still  in  an  eai-ly  stage  of  disease. 

A  microscopic  section  at  an  early  stage  shows  small  round-cells,  like 
lymph-corpuscles,  lying  in  the  meshes  of  a  delicate,  wa^y,  fibrillated  stroma. 
Later  on  well-marked  fibrous  tissue,  still  gi-ey  and  translucent,  takes  its  place, 
with  some  elongated  cells  and  oval  nuclei  interspersed  between  its  fibres.* 

In  the  third  stage,  the  microscopical  appearances  are  the  same  as  those 
of  testes,  kidneys,  or  lymph-glands  which  have  undergone  caseation. 

*  It  seems  Wilks's  original  description  in  the  '  Guy's  Hospital  Reports  '  for  1862  and 
1865  was  of  specimens  in  this  stage. 
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The  description  just  given  is  that  of  "  scrofulous,"  or  "  strumous,"  ?.  e. 
tuberculous  inflammation,  which  we  have  met  with  in  other  organs.  Histo- 
loo-ically  giant-cells  occur,  and  the  bacilli  characteristic  of  tubercle  are  always 
to  be  found  in  the  diseased  adrenal. 

Addison  spoke  of  the  anatomical  lesion  as  "  scrofulous,"  but  formerly 
this  name  was  applied  to  all  caseous  processes.  Wilks  at  first  doubted 
whether  the  disease  was  of  a  tubercular  nature.  But  Virchow  and  Kind- 
fleiscli  decided  to  call  Addison's  disease  a  tuberculosis  of  the  adrenals,  and 
there  is  now  no  doubt  that  they  were  right. 

This  conclusion  is  confirmed,  as  it  was  first  suggested,  by  the  concortii- 
tant  tuberculous  lesion  of  the  bones  and  lungs  which  is  often  met  with  in 
this  disease.  In  cases  of  general  miliaiy  tuberculosis  grey  tubercles  may 
be  found  in  the  adrenals  without  any  symptom  of  Addison's  disease,  for,  as 
wo  shall  see,  it  is  not  the  origin  but  the  extent  of  destruction  which  is 
essential.  Beside,  these  cases  are  too  acute  for  symptoms  to  develop. 
There  are  not  wanting  cases,  however,  in  which  tubercle  is  confined  to  the 
adrenals. 

Symptoms. — The  characteristic  features  during  life  which  enable  us  to 
diagnose  the  above  lesion  of  the  adrenals  are  briefly  as  follows :  — (1)  gra- 
dudly  increasing  weakness  of  the  heart  and  other  muscles ;  (2)  ingravescent 
nausea  and  vomiting ;  (3)  a  peculiar  discoloration  of  the  skin. 

Melasma. — The  discoloration  of  the  skin  is  the  most  striking  symptom 
of  Addison's  disease.  It  has  been  variously  described  as  yellowish  or  greenish 
broAvn,  dusky,  smoky,  or  as  if  stained  by  walnut-juice ;  the  term  "  bronzed- 
skin  "  was  at  one  time  commonly  applied,  but  is  not  often  very  suitable. 
The  colour  is  unlike  jaundice  or  the  sallow  tint  of  lues,  of  malaria,  or  of  lead, 
or  the  yellow  hue  of  Addison's  ansemia ;  it  resembles  that  of  a  miilatto  or  a 
Moor.  As  in  persons  who  have  long  resided  in  hot  countries,  the  discolora- 
tion is  deeper  on  the  face  and  neck  and  on  the  backs  of  the  hands  than  on 
the  covered  parts  of  the  body  generally;  but  it  is  very  marked  on  the 
genital  organs  and  about  the  pubes,  and  also  in  the  axillae,  the  navel,  the 
nipples,  and  their  areolae.  In  extreme  cases  it  may  be  universal,  so  that 
the  patient  looks  like  a  half-caste ;  but  it  is  never  imiformly  deep  over  all 
parts  of  the  body. 

There  is  no  sharp  line  of  demarcation  between  the  affected  parts  and 
those  unaffected ;  they  shade  off  into  one  another.  But  in  most  cases  there 
are  present,  in  addition  to  the  general  discoloration,  a  few  small  black 
spots  resembling  pigmented  moles,  which  have  more  or  less  defined  outlines. 

Friction  often  determines  the  seat  of  pigment.  Thus,  in  women  a  brown 
ring  may  be  seen  where  the  garters  have  pressed,  or  where  the  petticoat 
strings  have  been  tied.  A  case  is  quoted  of  a  baker's  boy,  whose  shoulders 
showed  dark  bands  corresponding  with  the  straps  by  which  his  basket  had 
been  slung  over  his  back.  So,  again,  the  application  of  a  blister  to  any  pai't 
of  the  skin  is  followed  by  the  formation  of  a  brown  patch ;  and  deep  stains 
are  left  by  eczema  or  any  other  form  of  dermatitis. 

These  stains  and  patches  are  but  an  exaggeration  of  pigmentation  that 
occurs  in  healthy  persons,  particularly  in  those  of  dark  complexion  under 
the  stimulus  of  pressure  or  irritants ;  and  the  diffused  discoloration  of  the 
face,  neck,  and  hands  may  be  compared  with  what  would  naturally  be 
observed  in  anyone  exposed  to  the  heat  of  a  tropical  sun. 
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lated  marks  on  her  le^s  •  s,  ch  as'are  soin  h  ^  '^f?"'  '^"^  *'o'°^  of  rcticu- 

are  kuowu  as  ephelisfhZe  I  ZTv.Z^r''''"  7^'°,  •'^'^'\"'^"y before  the  fire,  and 
bodies  was  fouml  at  the  hiTpecdon  '^^t^'-wards  she  d.ed,  and  disease  of  the  adrenal 

The  discoloration  of  the  genital  organs,  axiUse,  and  nipples  may  be 
regarded  as  an  intensification  of  physiolo|ical  deposi  s  of  pigment  and  the 
mall  black  scattered  spots  are  exactly  like  congenital  moL^  Th^  pT^et 
tation  which  accumulates  where  pressure  or  inflammation  {i.  e.  hypeSa) 
has  existed  is  also  physiological;  and  the  pigmen^granules  are  de" Tn 
the  rete  mucosum  just  as  in  health.  What  is  abnormal  is  its  amount, 
it.  7.1  a""  bluish-black  streak  along  the  line  of  contact  with 

Its  tellow;  and  on  the  buccal  mucous  membrane  irregular  and  ill-defined 
brownish  stains  may  occasionally  be  seen,  looking  like  smears  of  ink 
bimilar  statins  are  found  in  the  lining  of  the  cheeks  of  Lascars.  Another 
part  ot  the  mucous  membrane  on  which  stains  occur  in  Addison's  disease, 
IS  the  side  of  the  tongue;  they  are  of  a  purplish  or  inky  hue,  and  are 
situated  near  the  free  margin. 

The  conjunctivse  always  remain  pearly  white,  contrasting  with  the  dark 
colour  of  the  surrounding  parts  of  the  face. 

The  microscopical  appearances  of  the  discoloured  parts  of  the  skin  bear 
out  the  close  resemblance  of  adrenal  melasma  to  that  of  the  darker  races  of 
mankind.  The  pigment  consists  of  yello\vish-brown  gi-anules ;  and  its  chief 
seat  IS  in  the  deeper  layers  of  the  rete  mucosum,  close  to  the  papillse 
Chemically  it  corresponds  to  melanin,  the  black  pigment  of  the  choroid  and 
the  hair,  which  contains  iron  but  is  not  directly  related  to  the  orange  series 
of  pigments  derived  from  haemoglobin,  as  bilirubin  and  uro-eiythrin,  nor 
to  the  yellow  series  which  gives  colour  to  the  fat,  to  the  corpora  lutea,  and 
to  the  serum.  Pigment  is  also  to  be  found  in  the  cuticle,  and  in  the  papil- 
lary layer  of  the  cutis,  where  it  is  deposited  in  the  connective-tissue  cor- 
puscles, as  it  is  in  those  pigmentary  moles  (Greenhow,  '  Path.  Trans  '  1864 
pp.  310—394). 

It  is  a  question  whether  the  internal  organs  are  discoloured  in  cases  of 
disease  of  the  adrenal  bodies.    If  so,  it  is  an  exception.* 

Asthenia. — Next  to  the  discoloration  of  the  skin,  progressive  muscular 
weakness  is  the  most  striking  and  important  of  the  sjanptoms  of  Addison's 
disease.  The  patient  becomes  more  and  more  languid  as  it  advances;  he 
takes  to  his  bed,  and  his  prostration  increases  until  he  becomes  unable  to 
sit  up.  If  his  head  is  raised,  faintness  and  giddiness  follow,  and  fatal  syn- 
cope may  occur  even  early  in  the  disease. 

There  is  often  some  loss  of  flesh;  but  it  is  not  extreme  except  from 
concomitant  phthisis,  and  a  certain  amount  of  fat  may  still  be  found  after 
death.    Anaemia,  though  usually  present,  is  also  moderate. t 

The  muscular  action  of  the  lieart  is  remarkably  weak,  and  the  pulse 
very  small  and  compressible.  Breathlessness,  palpitation  after  any  muscular 
effort,  frequent  sighing  or  yawning,  and  persistent  hiccough,  are  other  sym- 

*  Addison's  work  contains  drawings  of  a  mesentery,  intestine,  and  omentum,  over  all 
of  which  numerous  minute  black  spots  were  scattered.  They  were  taken,  however,  from  a 
doubtful  case,  and  the  pigmentation  of  the  peritoneum  miiy  have  been  due  to  a  former 
attack  of  peritonitis.  The  late  Dr  Carrington  once  observed  the  noriuiil  pigmentation  of 
the  pia  mater  covering  the  bulb  much  intensified  in  a  case  of  Addison's  disease. 

t  The  fact  that  asthenia  and  not  auasraia  is  the  characteristic  symptom  of  the  disease 
seems  to  be  not  generally  understood  in  Germany,  judging  from  an  excellent  lecture  by 
Professor  Nothnagel  reported  in  the  '  Medical  Press  and  Circular,'  Feb.  12th  and  19th,  1890. 


SYMPTOMS  COURSE  AND  EVENT  727 

ptoms  more  or  less  constant,  and  the  patient  may  complain  of  pain  in  the 
loins  or  the  epigastrium.  . 

Nausea,  with  retching  and  vomiting,  is  very  rarely  wanting  and  some- 
times the  gastric  symptoms  are  the  most  prominent  as  well  as  the  earliest. 
The  greatest  danger  of  fatal  swooning  is  after  a  severe  bout  of  sickness. 

The  urine  is  free  from  albumen,  and  is  not  darker  than  usual.  ine 
blood  is  noi-mal  or  only  slightly  deficient  in  hemoglobin,  and  the  tempera- 
ture is  seldom  raised  except  by  phthisis  or  other  complications.    As  a  rule, 

it  is  subnormal.  .  j  +1, 

Coiirse—1\\&  development  of  Addison's  disease  is  gradual,  and  ttie 
order  of  the  symptoms  variable.  Occasionally  the  skin  becomes  dark  long 
before  the  general  health  begins  to  fail.  Thus,  a  young  lady,  whose  case 
was  recorded  by  Addison,  had  become  "bronzed"  for  a  year  before  her 
death,  but  appeared  ill  during  only  about  four  months ;  and  a  patient  ot 
Dr  Robert  Harris,  of  Southport,  had  been  noticed  by  his  wife  to  be  getting 
darker  for  two  years,  but  had  been  troubled  by  other  symptoms  for  only  six 
months.  In  the  majority  of  cases,  however,  the  patient  suffers  from  pro- 
..ressive  asthenia  for  a  considerable  period  before  melasma  becomes  notice- 
able, and  in  a  few  unusually  rapid  and  severe  cases,  death  may  occur  before 
the  skin  perceptibly  darkens. 

In  a  series  of  228  cases,  collected  by  Greenhow,  there  were  twenty-nine 
in  which,  when  the  patients  died,  the  skin  was  either  not  bronzed  at  all,  or 
only  slightly ;  but  in  eighteen  of  these  some  other  disease  was  likewise  pre- 
sent, which  probably  accelerated  the  fatal  issue.  In  each  of  the  remaining 
eleven  cases  the  patient's  illness  had  been  comparatively  short ;  m  one  only 
had  it  lasted  eight  months,  and  in  the  rest  less  than  five.  One  case  has 
occurred  at  Guy's  Hospital  in  which  no  discoloration  had  appeared,  although 
symptoms  had  been  present  for  twelve  months  before  death.  Probably  the 
skin  is  always  more  or  less  affected  when  the  other  symptoms  of  Addison  s 
disease  have  lasted  much  over  a  year. 

Although  the  course  of  this  remarkable  malady  is  progressive,  its  pro- 
gress is  by  no  means  uniform,  and  is  sometimes  interrupted  by  apparent 
improvement,  for  a  time. 

Death  sometimes  takes  place  very  gradually.  TJie  mind  may  be  cleai- 
to  the  last,  or  the  patient  may  lie  in  a  drowsy  and  semi-comatose  state,  from 
which,  however,  he  may  be  roused  to  give  pertinent  though  slow  answers. 
In  such  cases  the  temperature  falls  considerably  below  normal.  Occa- 
sionally death  is  preceded  by  muttering  delirium,  and  one  of  Greenhow's 
patients  had  a  convulsive  fit,  and  lay  for  hours  with  closed  jaws  and  rigid 
limbs ;  whenever  he  was  touched,  muscular  twitchings  took  place.  In  other 
cases  the  end-  occurs  unexpectedly,  most  often  from  syncope. 

A  young  man  under  Wilks  was  getting  better  of  eczema,  when  he  was 
attacked  with  diarrhoea  and  vomiting ;  he  became  rapidly  prostrate,  and 
died  within  twenty-four  hours.  Adrenal  disease  had  never  been  suspected, 
but  was  found  to  be  the  cause  of  death. 

A  girl,  a  patient  of  Greenhow,  although  weak  and  supposed  to  be  sun- 
bui-nt,  attended  school  until  about  a  week  before  she  died.  A  patient  under 
the  writer's  care,  who  was  in  hospital  with  Addison's  disease,  was  so  much 
relieved  that  he  was  about  to  go  home,  when  he  became  suddenly  worse  and 
died  in  a  few  hours.  Dr  Wilson  Smith,  of  Bath,  has  published  a  case  of 
*  The  hsematoporphyrin  and  urobilin  discovered  by  MncMunn  in  the  urine  appear  not  to 
be  constant,  and  occur  separately  as  well  us  together.  On  the  urine  in  Addison's  disease 
see  Rosenstirn's  paper  ('  Virch.  Arch.,'  Ixi,  p.  27). 
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typical  Addison's  disease  in  a  girl  of  fifteen,  which  ended  with  suppression 

of  urine  from  acute  early  nephi-itis  ('  Guy's  Hosp.  Hep.,'  liv,  p  229 

.r-J  f';:.f  ''''  «f  the  disease  appears  to  be  veiy  variable.    At  least  there 

Z  S«H    f.T"'"'?  '^"^'^  the  first  symptoms  and 

he  death  of  the  pataent;  but  it  must  be  admitted  that  the  period  at  which 
the  suprarenal  bodies  are  attacked  camiot  be  determined  Wilks  some 
years  ago  stated  that  the  average  duration  of  the  cases  which  he  had  cI 
lected  was  eighteen  months.  We  have  seen  that  the  symptoms  may  last 
only  a  week  or  ten  days  before  death.  The  longest  case  was  one  on  whicS 
made  a  2,o,^mor^em  examination  in  1865;  this  had  been  dia- 

hZ^ i««n  ^^J^  ^^'^        P"*^^^*        fi^-^t  admitted  into  the 

hospital  m  1860  and  he  then  said  that  his  skin  had  already  been  dark  for 
two  years.  In  this  instance,  therefore,  the  disease  had  probably  lasted  not 
less  than  seven  years. 

Diagnosis.— Spurious  and  aberrant  cases.— Addison  included  four  cases 
ot  cancer  of  the  suprarenal  capsules  in  his  original  list,  and  supposed  that 
any  aftection  completely  destroying  the  organs  would  give  rise  to  the  cha- 
racteristic symptoms.  It  was  Wilks  who  first  maintained  that  in  all  genuine 
instances  one  particular  morbid  change  in  the  capsules  is  found.  He  showed 
that  m  Addison's  cancerous  cases  the  proper  symptoms  were  not  reallv  pre- 
sent, and  he  also  first  defined  the  characters  of  the  discoloration  of  the  skin 
In  1875  Greenhow  was  able  to  cite  183  recorded  cases,  in  every  one  of 
which  the  special  form  of  discoloration  of  the  skin,  and  some  at  least  of  the 
constitutional  symptoms,  were  present. 

The  cases  which  have  been  supposed  to  lead  to  conclusions  adverse  to 
those  maintained  by  Wilks  and  Greenhow  fall  into  two  groups. 

In  the  first  group  come  those  in  which  the  capsules  have  been  the  seat 
of  tuberculous  disease  without  the  characteristic  symptoms.  We  have  seen 
that  in  some  uncomplicated  cases  of  Addison's  disease  death  has  occun-ed 
before  the  time  when  bronzing  of  the  skin  usually  develops ;  and  that  in 
others  a  rapidly  fatal  issue  has  been  due  to  some  other  malady,  sucli  as 
phthisis  or  Bright's  disease,  by  which  the  constitutional  symptoms  of  the 
adrenal  disease  were  masked.  Apart  from  such  cases,  Greenhow  could  state 
that  in  every  recorded  instance  of  suprarenal  disease  without  symptoms,  the 
anatomical  lesion  of  the  capsules  was  not  the  one  above  described. 

In  most  instances  it  was  cancer.  The  adrenals  are  liable  to  be  the  seat 
of  primary  malignant  growths,  as  well  as  secondary  nodules  {infra,  p.  733). 
In  one  of  our  cases  each  of  them,  was  three  times  as  large  as  the  kidney,  so 
that  there  was  a  large  tumour  observable  during  the  life  of  the  patient. 

Cases  of  melanodermia  with  more  or  less  marked  symptoms  of  Addison's 
disease  have,  however,  been  recorded  by  excellent  observers,  in  Avhich,  in- 
stead of  the  usual  changes,  simple  atrophy  of  the  adrenals  has  been  found : 
by  Dr  Wickham  Legg  ('  St  Barth.  Hosp.  Kep.,'  1874),  Mr  Davy  ('  Path. 
Trans.,'  xxxiii,  p.  360),  Dr  Goodhart  {ihid.,  p.  340),  and  Dr  B.  Fenwick 
(ibid.,  p.  354,  with  table  of  cases).    See  also  the  same  '  Transactions '  for 

1885,  and  the  '  Clinical  Transactions  '  for  1886. 

In  an  interesting  paper  published  in  the  '  Lancet '  for  February  6th, 

1886,  Dr  Churton,  of  Leeds,  after  relating  a  typical  case  of  Addison's  dis- 
ease in  a  youth  of  nineteen,  and  five  others  of  non-tuberculous  lesions  of  the 
adrenals  Avithout  symptoms,  discussed  the  possibility  of  senile  atrophy  of 
these  oi-gans  producing  more  or  less  modified  clinical  eflfects.    But  in*  the 
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patient  aged  seventy-two,  whose  case  he  describes,  it  is  not  impossible  that 
the  specific  anatomical  change  of  the  adrenals  was  present;  and,  as  ne 
rightly  states,  these  organs  may  be  found  of  normal  size  and  structure  at  an 

advanced  age.  .  ,    , , 

The  second  group  of  cases  which  have  been  supposed  to  justity  doubts 
as  to  Addison's  discovery  consists  of  those  in  which  bronzing  of  the  skin 
has  been  said  to  exist  without  the  suprarenal  affection. 

We  must  remember  that  other  discolorations  of  the  skin  may  be  easily 
mistaken  for  the  melasma  of  Addison's  disease  by  an  unpractised  eye,  al^ 
though  they  are  really  different.  _  a   •  t,  u  »    a  ^ 

Thus  in  leucodermia  the  skin  becomes,  as  it  were,  piebald.  bome 
iDarts  £tre  much  darker  than  natural;  others  are  devoid  of  pigment,  and  the 
hairs  on  them  are  white.  The  white  areas  have  very  defimte  convex  borders, 
while  the  bronzed  parts  shade  off  gradually  into  the  healthy  skm.  Thus 
the  absence  of  pigment  in  some  places  is  far  more  obvious  than  its  excess  m 
others.  A  case  of  this  kind  was  once  sent  up  to  Guy's  Hospital  from  a 
distant  county  as  one  of  adrenal  disease  with  bronzed  skin. 

Addison  himself  included  a  case  of  leuco-  and  melano-dermia  m  his 
oric^inal  work,  but  was  convinced  by  Wilks  that  it  was  not  a  genmne  case 
of  suprarenal  melasma,  and  would  have  excluded  it  if  he  had  lived  to  publish 
a  second  edition  of  his  book  ('  Medical  Magazine,'  191,  p.  650).      _  _ 

The  pigmentation  of  syphilitic  cachexia  is  very  difierent  in  distribution 
from  suprarenal  melanodermia ;  it  is  irregular  and  unsymmetrical  {cf. 
vol.  i,  p.  342).  The  discoloration,  which  in  English  patients  most  resembles 
that  of  Addison's  disease,  is  that  produced  by  arsenic,  as  more  than  one 
observer  noticed  in  the  recent  epidemic  of  arsenical  poisoning  in  South 
Lancashire.  The  cases  the  writer  has  seen  were  more  grey  and  less  brown 
—more  like  the  tint  produced  by  silver  taken  internally,  and  less  like  the 
tint  produced  by  walnut-juice  applied  externally. 

As  Greenhow  remarked,  elderly  persons  of  unclean  habits  often  have  the 
sldn  of  the  back,  chest,  and  abdomen  deeply  pigmented,  so  that  disease  of 
the  adrenals  might  be  suspected.  Beside  the  freedom  of  the  face  from 
discoloration,  the  roughness  of  the  cuticle  in  such  cases  affords  a  distinction. 
The  chloasma  of  pregnant  women,  the  discoloration  of  the  skin  produced 
by  malaria,  jaundice,  and  even  tinea  versicolor,  have  each  been  mistaken 
for  the  bronzed  skin  of  suprarenal  disease.  It  would  be  difficult  to  recog- 
nise Addison's  disease  in  a  mulatto.* 

The  ink-like  stains  of  the  labial  and  buccal  mucous  membrane,  and  the 
deep  coloration  of  the  genitals,  are  perhaps  the  most  decisive  points  for 
diagnosis.  But  the  other  symptoms  above  described  usually  enable  one  who 
has  seen  several  cases  to  recognise  the  disease  even  before  the  melasma  has 
become  developed. 

The  muscular  weakness  without  disturbance  of  the  bladder,  the  extreme 
feebleness  of  the  heart's  action,  the  gastric  symptoms,  and  the  absence  of 
extreme  anaemia,  are  the  most  characteristic. 

If  there  is  much  emaciation  it  is  usually  due  to  concomitant  phthisis  or 
suppuration.  The  "  pearly  conjunctiva "  has  often  led  to  confusion  with 
the  totally  different  set  of  symptoms  and  anatomical  lesions  also  described 
by  Addison  under  the  name  of  Idiopathic  anaemia,  now  generally  called 
"  pernicious."    Other  cases  mistaken  for  Addison's  disease  or  vice  versd  are 

*  The  late  Dr  Benvan  Kake  recognised  Addison's  disease  in  a  Hindoo  wlio  died  iu 
Trinidad  ('  Lancet,'  1889). 
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irritant  poisoning,  gastric  ulcer  or  cancer,  fatty  degeneration  of  the  heart, 
and  phthisis  in  a  melanochroic  patient. 

In  1864  the  >yiitei-  s>iv;  a  case  with  decided  but  not  obtrusive  pigmentation  and  other 
symptoms  of  Add.son  s  disease,  in  the  late  Dr  Hughes  Bennett's  wSHn  Edinburgh  He 

?v  t  o^t  anv  Insto.^  Pathological  Society  which  had  been  sent  him  from  Aberdeen,  but 
ZveJ  thaf^  Z    ^'  ■        "i"'"'  "5!'^        °^  I'owever,  were  ascertained  and 

?orxvii,p!396).  ^'^""^''^  '°         Edinburgh  patient  ('Path.  Trans.,' 

Archh'  m1nT*T"^'"'""y^f^?'',°^  perversity  is  perhaps  that  recorded  in  'Virchow's 
deeulv  niime.  "ted     Tl'"''  ^''^'S-  Patches  of  the  skin  in  succession  became 

mo,S  ^^1?"  P'^'^f''*^'  ^'^  "''^  ^"^'^  ^"gl't's  disease,  and  died  of  pneu- 

SrS;^no,T«  m'^'"^''  ^"'^  physician,  instead  of  seeing  that 

his  diagnosis  was  altogether  wrong,  proceeded  to  frame  a  new  theory  of  Addison's  dWse 
ascribing  ,t  to  a  lunctional  disturbance  of  the  cerebro-spinal  system 

^^*o%7/.— Addison's  disease  occurs  much  more  often  in  males  than  in 
females.    In  collected  cases  of  Greenhow's  the  proportion  was  119  to  64. 

The  age  of  the  patient  is  generally  between  twenty  and  fifty,  but  in- 
stances have  been  met  with  in  children  of  five,  eleven,  and  thirteen  years 
of  age.  It  IS  not  hereditary,  and  does  not  seem  to  be  less  rare  in  tuber- 
culous families  than  in  others. 

In  many  cases  vertebral  disease  has  preceded  the  disease.  Wilks  first 
drew  attention  to  this  fact,  and  Greenhow  mentions  eighteen  instances. 
The  lower  dorsal  or  upper  lumbar  vertebras  are  generally  the  seat  of  the 
mischief,  with  secondary  abscesses  in  or  near  the  psoas  muscles.  In  some 
cases  the  vertebral  disease  was  directly  traceable  to  injury,  in  others  it  was 
clearly  tuberculous  caries.  The  most  frequent  complication  beside  this 
vertebral  disease  is  phthisis. 

Pathology. — The  late  Dr  Habershon  in  1863  dissected  out  the  semilunar 
ganglia  in  typical  case,  and  found  them  surrounded  by  dense  fibrous 
tissue ;  and  similar  observations  have  been  made  by  many  pathologists,  both 
in  England  and  abroad.  It  has  been  supposed  that  the  contracting  fibrous 
tissues  which  form  around  the  capsules,  just  as  cicatrices  of  vomicse  in  the 
lungs  or  cirrhosis  of  the  liver  or  kidneys,  compress  and  strangle  the  par- 
enchyma. The  semilunar  ganglia  have  also  been  found  enlarged,  and 
under  the  microscope  their  cells  have  appeared  opaque  and  gi-anular  (Tuck- 
well,  'Path.  Trans.,'  1868).  It  has  even  been  maintained  that  the  sym- 
ptoms of  Addison's  disease  may  be  caused  by  affections  of  the  semilunar 
ganglia  independently  of  any  primary  change  in  the  suprarenal  bodies.* 

But  the  pigmentation  and  wasting  of  sympathetic  nerves  and  ganglia 
are  of  very  doubtful  significance,  as  Dr  Hale  White  has  sho^vn  ('  Guy's 
Hosp.  Rep.,'  vol.  xlvii,  p.  44),  while  the  functions  they  subserve  probably 
all  belong  to  the  spinal  centres  from  which  they  are  derived.  There  is  no 
evidence  that  the  cardiac  nerves  are  thus  affected,  and  none  that  the  ascer- 
tained functions  of  the  splanchnic  nei-ves  are  altered. 

Still  less  does  the  nervous  hypothesis  explain  the  peculiar  pigmentation 
of  the  skin,  although  this  also  was  attributed  by  Jaccoud  to  irritation  of  the 
vaso-motor  nerves. 

The  medulla  of  the  adrenals,  where  the  tuberculous  growth  begins,  con- 
tains dark  pigment,  and  this  has  been  connected  with  Addison's  melasma ; 

*  Sir  William  Jenner,  when  President  of  the  Pathological  Society,  mentioned  such  an 
instance  as  having  come  under  his  observation  (cf.  infra,  p.  764:) ;  and  another  is  reported 
by  Drs  Barlow  and  Coupland  ('  Path.  Trans.,'  1885). 
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but  if  there  were  any  retained  pigment  circulating  in  the  blood,  we  should 
expect  to  find  it  in  the  urine  and  other  excretions.* 

Moreover,  chi-onic  inflammatory  contraction  of  the  post-peritoneal  tissues 
about  the  solar  plexus  is  often  found  without  any  of  the  symptoms  above 
mentioned  being  produced  during  life. 

The  function  of  the  adrenal  bodies  is  at  present  an  unsolved  mystery. 
They  are  richly  supplied  with  nerves,  and  the  medulla  is  deeply  pigmented, 
while  the  cortex  is  arranged  somewhat  like  a  tubular  gland,  though  without 

a  duct.  .  J  •£  4.1,  • 

Possibly  the  adrenals  represent  a  no  longer  active  organ,  and  it  ttieir 
meaning  in  the  economy  is  ever  discovered  it  may  be  found  to  be  chiefly 
connected  with  the  physiology  of  foetal  life. 

What  is  taught  by  embryology  and  comparative  anatomy  is  that  the 
adrenals  are  composed  of  two  distinct  parts  which  have  coalesced  as  cortex 
and  medulla,  both  apparently  mesoblastic,  but  the  latter  probably  nervous 
and  ultimately  epiblastic  in  origin,  while  the  former  is  possibly  hypoblastic, 
and  comparatively  more  important  in  the  foetus  than  after  birth,  t  It  is  a 
singular  fact,  first  observed  by  Hewson,  that  in  an  encephalous  foetus  the 
adrenals  are  usually  absent  or  imperfectly  formed.  J 

Of  late  years  we  have  learned  that  even  secreting  glands  have  other 
functions  than  secretion.  The  dictum  of  Treviranus,  so  well  illustrated  by 
Paget,  that  every  organ  of  the  body  is  excretory  in  relation  to  the  rest  has 
now  received  a  new  and  very  definite  meaning. 

As  the  presence  or  absence  of  the  testes  in  the  adult  male  produces 
far-reaching  effects  on  the  antlers  in  stags,  on  the  feathers  in  birds,  and  on 
secondary  s°exual  characters  tliroughout  the  vertebrate  classes,  including  man 
himself,  so  we  have  learnt  from  Lancereaux  and  from  Mering  and  von  Min- 
kowsky that  complete  removal  or  destruction  of  the  pancreas  allows  of 
glucose  accumulating  in  the  blood  (vol.  i,  p.  1014),  and  from  the  experiments 
of  Dr  Bradford  that  removal  of  part  of  the  kidney  causes  increased  output 
of  urea,  with  other  collateral  effects. 

So  also  it  is  certain  in  the  case  of  the  thyroid,  a  non-secreting  glandular 
organ  in  structure,  that  the  cretinoid  condition  described  by  Gull,  myxoe- 
dema  as  it  has  since  been  styled,  is  due,  like  the  congenital  cretinism  with 
which  it  is  allied,  to  disease  or  atrophy  or  removal  of  the  "  ductless  gland  " 
{vol.  i,  p.  455). 

There  is  therefore  great  probability  that  the  adrenal  "  glands  "  have  an 
analogous  effect  in  health ;  and  this  probability  has  been  made  a  certainty 
by  the  observations  of  Schafer  and  Oliver,  which  establish  the  effect  of  the 
medulla  of  the  adrenals  in  raising  the  blood-pressure  in  the  systemic  arte- 
ries, with  increased  cardiac  action  and  contraction  of  the  arterioles ;  while 
the  removal  of  the  organs  produces  extreme  feebleness  of  the  heart  and  of 
the  voluntary  muscles.  § 

At  present,  therefore^  the  evidence  is  that  the  seat  of  Addison's  disease  is 

*  See  Dr  Creighton's  paper  on  the  "Adrenals  in  the  Horse,"  '  Journ.  Anat.  and  Phys.,' 
xiii,  51,  and  Dr  MacMunn's  interesting  acconnt  of  the  spectroscopic  characters  of  the 
pigments  extracted  from  the  adrenals,  in  the  'Brit.  Med.  Journ.'  for  Feh.  4th,  1888,  vol.  i, 
p.  233  ;  also  Dr  Anld's  article  in  his  '  Selected  Researches,'  p.  74. 

t  See  Balfour's  account  in  '  Elasmobranch  Fishes'  (1878),  and  Weldon's  article 
('  Quart.  .Journ.  Micro.  Sci.,'  1882). 

X  See  Lomer's  paper  in  the  98th  vol.  of 'Virchow's  Archiv,'  and  an  interesting  thesis 
by  Dr  K.  Biesing  (Bonn,  188G)  with  accounts  of  thirteen  dissections,  in  which  the  sympa- 
thetic ganglia  and  plexus  were  not  affected. 

§  These  experiments  are  confirmed  by  those  of  Drs  Moore  and  Purrington  ('  Araencan 
Journ.  of  Phys.,'  March  and  June,  1900). 


'^^^  Addison's  diseasis 

in  the  adrenals  themselves-or  more  particularly  in  their  medulla  •  and  that 
Its  symptoms  are  due  not  to  extrinsic  nervous  lesions,  noTto  bacteria  bu 
to  destruction  0  an  organ  the  secretion  of  which  is  essential  to  Ufe  ' 

Kemoval  of  the  capsules  in  animals  is  speedily  followed  by  death  -  and 
when  an  .nfusion  of  the  organ  is  injected,  it  also  proves  fatal  *  ' 

his  GuIsfo'irT  pathologists,  to  which  Dr  Rolleston  in 

his  Gulstoman  Lectures  inclined,  has  been  that  Addison  was,  after  all  right 

and'vnkf  and         1  ^^^^"^^^  other  caufes 

and  Wilks  and  Greenhow  wrong.  To  this  the  writer  cannot  absent.  Pri- 
mary cancer  only  attacks  one  of  the  two  organs,  and  therefore  always  leaves 
enough  adrenal  tissue  to  avert  the  characteristic  combination  of  symptoms 
Secondary  cancer  only  destroys  as  much  as  one  or  two  nodules  can  do  •  for 
the  primary  disease  brings  about  death  long  before  the  whole  of  even  one 
capsule  IS  destroyed.  Even  a  small  portion  of  thyroid  protects  from  myxcc- 
dema,  and  even  a  fragment  of  pancreas  preserves  from  diabetes 

Moreover,  as  in  other  cases,  the  manner  of  destruction  is  no  less  impor- 
tant than  its  extent.  Both  adrenals  must  be  affected,  and  by  the  gradunl 
process  of  tuberculous,  caseous,  and  calcareous  ulceration  and  fibrous  con- 
traction which  we  see  in  phthisis  or  in  a  tuberculous  lymph-gland  We  do- 
not  see  the  symptoms  of  Bright's  disease  follow  cancer  of  one  kidney  nor 
those  of  myxoedema  cancer  of  the  thyroid,  nor  those  of  phthisis  cancer  of 
the  lung.  All  the  best  marked  clinical  cases  of  Addison's  disease  are  asso- 
ciated with  tuberculous  inflammation  of  the  adrenals ;  and  if  anv  exceptions- 
do  occur  it  is  in  cases  of  atrophy  of  the  capsules— also  a  slowly  destructive 
process. 

Prognosis  and  treatme?it.— Hitherto  no  proof  has  been  given  that  re- 
covery from  this  disease  ever  takes  place.    But  many  patients,  after  having- 
been  kept  in  a  hospital  for  a  long  time,  and  perhaps  after  having  been 
admitted  again,  depart  in  tolerable  health  and  are  lost  sight  of.    In  the- 
case  already  mentioned,  of  a  young  man  in  whom  Addison's  disease  was. 
diagnosed  five  years  before  he  died,  the  morbid  appearances  which  were 
found  in  the  adrenals  seemed  to  show  that  they  had  been  destroyed  for  a 
long  time.    A  case  of  bronzing  of  the  skin  in  a  young  woman  whose  adrenals  . 
were  found  diseased  after  death  was  recorded  by  Dr  Kirby,  with  the  history 
that  similar  symptoms  had  appeared  four  years  before  her  death  and  had 
completely  disappeared. 

The  treatment  of  Addison's  disease  is  at  present  little  but  an  attempt 
to  alleviate  symptoms.  Cod-liver  oil  and  like  treatment  found  useful  in 
other  inaccessible  tuberculous  organs  may  be  prescribed,  but  without  much 
expectation  of  benefit.  Several  cases  have  been  treated  by  injection  or 
swallo^ving  of  extract  of  the  suprarenal  capsules  of  sheep,  but  the  result  has ; 
not  been  what  the  analogy  of  thyroid  feeding  led  us  to  hope.  In  the  case 
of  a  lady  whom  the  writer  saw  several  years  ago,  he  prescribed  this  treat- 
ment, and  heard  afterwards  of  the  most  marvellous  improvement;  but 
some  months  later,  on  making  further  inquiries,  he  was  told  that  the 
patient  had  lately  died.  (See  Dr  C.  R.  Box's  report  on  eight  cases  of  Addi- 
son's disease  from  '  St  Thomas's  Hospital  Reports,'  vol.  xxvi,  1901.) 

Other  Lesions  of  the  Adrenals. — The  commonest  of  these  is  haemoi-- 
rhage,  not  at  all  infrequent  as  a  congenital  condition,  and  probably  pro- 

*  Experiments  were  made  by  Brown-Seqnard  in  1858  and  by  Ti/.zoni  in  1889;  by 
Abelous  and  Langlois  in  1894,  and  by  Schafer  (who  used  monkeys)  in  1894-5. 


OTHER  LESIONS  OF  THE  ADRENALS  733 

duced  by  prolonged  parturition,  with  the  consequent  congestion  of  the  in- 
ternal orc^ans.  The  hemorrhage  is  into  the  soft  and  vascular  medulla.  In 
chronic  heart  disease,  and  also  in  purpura  and  other  hsemorrhagic  disease, 
a  similar  condition  has  been  observed  in  adults. 

The  writer  has  more  than  once  observed  well-marked  lardaceous  degene- 
ration of  the  cortex,  and  also  embolism  vnth.  suppuration  from  septic  endo- 
carditis. .,  ... 

Simple  atrophy  of  the  adrenals  has  been  met  with;  its  origin  is  quite 
uncertain,  but  in  some  cases  there  was  no  sign  of  surrounding  "  cirrhosis  "  of 
the  post-peritoneal  connective  tissue  or  of  a  cirrhotic  condition  of  the  ad- 
renal following  tuberculous  disease.  We  must  remember  that  these  organs 
attain  their  largest  comparative  size  before  birth,  and  the  shrinking  which 
is  normal  may,  in  some  of  these  cases,  be  only  a  senile  change. 

Cancer  is  not  very  uncommon ;  most  often  two  or  three  secondary  de- 
posits, occasionally  a  primary  growth  of  true  alveolar  carcinoma  in  one 
adrenal  more  often  perhaps  a  sarcoma.  The  wi-iter  once  saw  a  sarcoma 
occupying  each  capsule  in  an  infant,  without  any  other  organ  being  affected. 
There  was  no  melasma  present. 

Fatty  degeneration  is  very  common,  affecting  the  cortical  part  of  the 
capsule.  In  some  degree  it  may  ahnost  be  considered  a  normal  condition, 
as  normal  perhaps  as  moderate  fatty  infiltration  of  the  liver. 

Minute  adenomata  may  often  be  seen  projecting  from  a  healthy  adrenal. 
They  reproduce  the  structure  of  the  cortex.  Others  have  been  discovered 
in  the  connective  tissue  around  the  viscus,  and  they  occasionally  gi'ow  to  be 
as  large  as  a  pea.  They  are  innocent  growths,  which  cause,  it  need  scarcely 
be  said,  no  symptoms,  and  may  be  compared  to  the  lienculi  often  found  in 
the  gastro-splenic  omentum. 


DISEASES  OF  THE  PANCREAS  AND  SPLEEN,  ETC. 

"  Quid  te  exemptajuvat  de  spinibus  una."— Hoeace. 

_    Hodghn  s  disease—The  lardaceous  spleen—New  gmvths 
Ihseases  of  the  Ujmpharia. 
Diseases  of  the.  Testes  and  Ovaries. 
Diseases  of  the  Thyroid  Body— Exophthalmic  Goitre. 

Diseases  OF  the  PANCREAs.-Like  the  salivary  glands  which  open  into 
the  mou  h,  the  important  abdominal  gland  {Bauch-Speicheldriise  of  the 
Germans)  which  so  closely  resembles  them  in  structure  and  function,  is 
little  hable  to  ordinary  inflammation,  and  there  is  not  known  to  be  Lny 
zymotic  afiection  of  the  pancreas  answering  to  that  of  the  parotid  and 
submaxillary  glands  m  mumps. 

Calculi  h^YB  been  found  obstructing  and  dilating  the  duct  of  Wirsun^ 
like  those  found  m  that  of  Stensen  or  Steno.  In  one  instance  there  were 
numerous  calculi  of  which  several  are  preserved  in  the  museum  of  Guy's 
Hospital  (1462-4),  and  others  were  analysed  by  the  late  Dr  Goldina-Bird 
and  found  to  consist  of  phosphates  of  lime  and  magnesia,  with  oxalate  of 
lime,  but  without  carbonate. 

Mr  Gould  has  recorded  a  case  of  a  pancreatic  calculus  pressing  upon  the 
common  bile-duct,  and  thus  causing  jaundice  and  enlarged  gall-bladder 
(  Chmcal  Trans.,'  1899,  vol.  xxxii,  p.  59). 

When  from  any  cause  obstruction  has  occurred  to  the  passage  of  pan- 
creatic secretion  into  the  duodenum,  we  should  expect,  on  physiological 
grounds,  that  the  digestion  of  fatty  matters  would  be  suspended  or  at  least 
impaired ;  and  in  several  cases,  notably  that  of  a  young  woman,  a  patient 
of  Bright's,  whose  symptoms  during  life  were  "  emaciation,  diarrhoea,  and 
the  passage  of  fatty  stools,"  the  pancreatic  and  biliaiy  ducts  were  found 
after  death  to  be  occluded  by  a  malignant  growth.  But  these  cases  are 
exceptional. 

Wilks  and^  Moxon  describe  suppuration  of  the  pancreas  in  the  later 
stages  of  enteric  fever,  a  condition  we  may  compare  with  the  parotid  buboes 
which  are  occasional  sequelae  of  that  disease. 

In  some  cases  of  abscess  in  the  head  of  the  pancreas,  the  pressure  thus 
caused  on  the  portal  vein  has  led  to  extreme  and  rapidly  recurrent  ascites 
(see  a  case  reported  by  Dr  Musser,  of  Philadelphia,  in  the  '  American  Jour- 
nal of  Medical  Sciences,'  April,  1886). 

Hcemorrhage. — The  tissue  of  the  pancreas  is  liable  to  extravasation  of 
blood,  though  in  a  less  degi-ee  than  the  medulla  of  the  adrenal  capsule— 
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either  as  the  result  of  abdominal  contusion  or  without  apparent  cause.  In 
contrast  to  adrenal  hienion-hage,  that  of  the  pancreas  is  scarcely  ever  seen 
in  infancy  or  childhood,  and  is  most  common  in  the  later  stages  of  iji®  V^A- 
p  732)  In  many  cases  the  persons  in  whom  it  is  found  after  death  have 
been  intemperate,  but  perhaps  as  often  this  is  not  the  case.  No  large 
vessel  gives  way,  but  there  is  oozing  and  infiltration  into  the  connective 

tissue  of  the  gland.  ^i, 

Certain  cases  are  due  to  purpura  or  to  chronic  cardiac  disease,  others  to 
violence,  and  others  are  apparently  spontaneous.  Possibly  effused  blood 
from  the  pancreas  pressed  on  the  solar  plexus  and  produced  fatal  effects  on 
the  heart  in  Sir  Astley  Cooper's  famous  case  (p.  181).  That  shght  hsemor- 
rhage  is  recovered  from,  is  plain  from  the  rusty  stains  and  hsematoidin 
crystals  which  are  often  found  in  the  pancreas  after  death  from  recent 
hemorrhage.  Pancreatic  hfemorrhage  is  often  unaccompanied  by  clinical 
symptoms ;  but  cases  are  recorded  of  epigastric  pain  and  collapse  (see  an 
excellent  monograph  by  Dr  Fitz,  of  Harvard  University,  1889). 

Acute  pancreatitis.— The  haemorrhage  just  described  is  often  accom- 
panied with  acute,  sometimes  suppurative,  inflammation  of  the  pancreas. 
Classen,  Klebs,  Zenker,  and  the  late  Dr  Wm.  Draper,  of  New  York,  were 
among  the  first  to  diagnose  and  describe  this  severe  and  dangerous  disease. 
Dr  Fitz  has  contributed  an  account  to  '  Allbutt's  System '  (vol.  iv,  p.  264). 

The  more  frequent  cases  are  hsemorrhagic,  and  are  characterised— m 
addition  to  the  sudden  and  severe  pain,  followed  by  collapse,  above  men- 
tioned—by vomiting,  occasionally  with  hsematemesis,  and  by  rise  of  tem- 
perature. There  is  much  swelling,  extreme  tenderness  and  immobility  of 
the  abdomen,  with  thoracic  respiration,  pointing  to  peritonitis  localised  in 
the  epigastric  region  or  extending  to  the  whole  abdomen. 

After  death  the  pancreas  is  found  softened  as  well  as  hsemorrhagic ;  but 
in  some  cases  there  is  little  or  no  bleeding,  only  acute  interstitial  suppura- 
tion, and  in  others  actual  necrosis  of  the  pancreatic  tissue. 

The  suppurative  and  gangrenous  forms  are  sometimes  secondary  to 
haemorrhage,  but  sometimes  they  occm-  independently  of  it,  and,  as  a  rule, 
are  attended  by  a  condition  of  the  connective  tissue  known  as  fat  necrosis. 
The  origin  is  probably  bacterial  infection  from  the  duodenum  through  the 
pancreatic  duct ;  the  B.  coli  communis  has  been  found  in  these  cases  to  be 
present  in  the  pancreas. 

The  symptoms  during  life  are  like  those  of  acute  intestinal  strangulation 
or  of  perforation  of  the  stomach,  gall-bladder,  or  appendix  caeci.  There  is 
nothing  absolutely  distinctive  between  these  events,  for,  indeed,  the  same 
immediate  cause  produces  the  symptoms — ^the  shock  and  collapse  with  sud- 
den pain,  and  the  subsequent  signs  of  peritonitis.  The  situation  of  the 
swelling  may  lead  to  a  diagnosis,  or  the  previous  history  may  point  to  per- 
foration of  a  gastric  ulcer.  Dr  Pitt  has  reported  a  fatal  case  in  the  '  Clinical 
Transactio.ns '  for  1899,  and  two  others,  recorded  though  not  recognised,  by 
the  late  Dr  Habershon.  In  the  same  volume  Dr  Bryant  published  another 
acute  and  fatal  case  (p.  64). 

Though  the  disease  is  so  severe  and  the  symptoms  so  grave,  prognosis  is 
not  hopeless.  All  cases  are  not  equally  acute,  and  several  patients  have, 
as  Osier  reports,  recovered  from  both  pancreatitis  and  laparotomy.  Others 
have  survived  rupture  of  a  pancreatic  abscess  into  the  stomach  or  bowel. 
Mr  Mayo  Robson  has  successfully  opened  such  a  post-peritoneal  abscess  of 
pancreatic  origin  by  a  lumbar  incision. 
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The  immediate  treatment  of  the  urgent  initial  symptoms  is  to  put  the 
patient  under  the  influence  of  morphia,  and  give  him  food  and  water  only 
by  the  rectum,  with  stimulants  only  by  subcutaneous  injection  of  brandv  or 
strychnia.  The  next  thing  is  to  form  a  diagnosis  and  decide  whether 'and 
how  soon  to  call  in  surgical  aid. 

_  I nduration.~k  very  different  form  of  "  inflammation  "  is  the  chronic 
.  indurative  change  which  is  occasionally  seen  in  the  pancreas,  and  is  often 
•called  cirrhosis  or  sclerosis.  This  is  usually  secondary  to  long-standing 
congestion  or  cyanosis  of  the  systemic  veins  from  disease  of  the  heart  or 
lungs,  or,  as  Dr  White  thinks,  from  portal  congestion  owing  to  cirrhosis  of 
the  liver;  while  Mr  Robson  connects  the  same  condition  of  chronic  inflam- 
mation of  the  pancreas  with  obstruction  of  its  duct  by  gall-stones. 

Cysts  in  the  pancreas  are  occasionally  met  with,  apart  from  mere  cystic 
•dilatation  of  the  duct  from  obstruction  by  cancer  or  calculus.  As  in  the 
kidney,  the  testes,  and  the  mammaiy  gland,  there  are  retention-cysts  in 
the  pancreas.  "We  have  already  seen  how  these  may  affect  more  than  one 
■organ  simultaneously,  most  often  the  liver  and  kidneys  (supra,  pp.  566, 
606),  sometimes  the  brain  as  well  (ibid.,  note),  and  in  one  case  the  writer 
met  with  multiple  microscopic  and  larger  pancreatic  cysts  in  a  fatal  case  of 
simple  cyst  of  the  cerebellum  ('Path.  Trans.,'  vol.  xxxvi,  p.  17).  Their 
coincidence,  however,  was  probably  a  mere  accident.  See  article  by  Savage 
and  Hale  White  (ibid.,  vol.  xxxiv,  p.  1),  and  an  article  in  '  Virchow's  Archiv,' 
by  G.  H.  Rolleston  and  Kanthack  (1892,  Bd.  cxxx,  S.  488). 

A  single  cyst  sometimes  attains  a  large  size;  in  the  following  case  at 
Guy's  Hospital  it  held  six  pints  (Pitt  and  Jacobson,  '  Med.-Chir.  Trans.,' 
1891).  An  abstract  is  given  in  this  article  of  the  cases  published  since 
Senn's  papers  in  1886-7. 

A  man  aged  twenty-one  was  kicked  in  the  abdomen  in  1886,  since  when  he  had  been 
liable  to  attacks  of  abdominal  pain.  He  was  admitted  in  May,  1889,  with  jaundice  and 
severe  abdominal  pain  and  vomiting.  On  examination  a  globular  tumour  was  discovered 
in  the  epigastric  region,  over  part  of  which  the  note  on  percussion  was  dull ;  but  this  area 
of  dulness  was  variable.  In  June  the  tumour  was  aspirated,  and  half  a  pint  of  alkaline, 
opaque,  greenish  fluid,  of  sp.  gr.  1015,  and  containing  albumen,  was  drawn  ofF.  The 
jaundice  diminished  and  the  patient  improved  sufficiently  to  be  able  to  go  home.  At  the 
end  of  July  the  patient  was  readmitted,  the  pain,  the  jaundice,  and  the  tumour  having  all 
recurred.  The  globular  tumour  now  occupied  the  umbilical  and  epigastric  regions, 
extending  rather  to  the  left  of  the  middle  line,  moving  with  respiration,  and  lying  behind 
the  stomach,  as  shown  by  the  varying  note  on  percussion,  and  by  the  disappearance  of  the 
duluess  when  the  stomach  was  distended  artificially  with  gas.  On  August  17th  the  tumour 
was  again  aspirated,  and  eight  ounces  of  alkaline  fluid,  sage-green  in  colour,  were  removed. 
This  contained  11  grms.  of  albumen  per  litre,  a  large  amount  of  tyrosin  crystals,  no 
copper-reducing  substance,  and  no  bile.  It  was  therefore  clear  that  the  tumour  was  a 
pancreatic  cyst.  The-  cyst  rapidly  refilled,  and  Mr  Jacobson  performed  laparotomy  on 
August  22nd.    The  patient  was  able  to  get  up  a  mouth  later,  and  was  discharged  cured. 

A  very  similar  case  in  a  boy  of  fourteen,  also  after  an  injury,  was  diagnosed  and  suc- 
cessfully treated  by  incision  and  drainage,  by  Mr  Barker  ('  Clin.  Trans.,'  1899,  p.  121).  The 
fluid  was  alkaline,  albuminous,  free  from  bile  or  urea,  and  possessed  both  amylolytic  and 
proteolytic  powers. 

An  almost  exactly  parallel  third  case,  also  traumatic,  in  a  young  man  of  twenty-two, 
where  the  cyst  contained  seven  pints,  is  recorded  by  Dr  S.  Phillips, '  Clin.  Trans.,'  1901, 
p.  53. 

An  echinococcus  cyst  of  the  pancreas  is  extremely  rare.    The  following 
case  occurred  in  a  boy  six  years  old  under  the  -writer's  care : 

He  was  admitted  with  jaundice,  which  had  lasted  seveu  months,  and  ascites,  which 
had  appeared  six  weeks  before  admission.  The  liver  was  felt  much  enlarged,  and  smooth 
and  painless.    The  gall-bladder  was  also  palpable,  like  a  billiard  ball  in  size  and  smooth- 
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mess.    Paracentesis  was  performed,  but  vomiting  came  on,  and  the  boy  died  after  nearly  a 

Year's  illness.  ,    ,  ,     ,      i   t-u 

The  bile-ducts  and  cystic  ducts  were  much  dilated,  and  the  liver  hard  and  smooti 
(cirrhosis  from  obstruction).  The  ciiuse  of  obstruction  was  a  large  hydatid  cyst  embedded 
in  the  head  of  the  pancreas.    It  measured  8i  by  3i  inches,  and  contained  250  c.c.  of  tiuid. 

Cancer.  Primary  cancer  of  tlie  pancreas  is  probably  a  somewhat  rare 

disease.  In  this  want  of  aptitude  for  malignant  growths  the  pancreas  re- 
sembles other  racemose  glands,  with  the  striking  exception  of  the  mamma 
(due,  perhaps,  as  Dr  Creighton  has  suggested,  to  its  functional  activity 
being  often  interrupted  and  ceasing  early),  and  differs  from  the  testis. 
What  is  usually  described  as  "  cancer  of  the  head  of  the  pancreas  "  probably 
beoins,  as  a  rvde,  in  the  epithelium  of  the  pancreatic  duct  or  in  that  of  the 
•common  bile-duct,  and  gradually  involves  the  glandular  structure.  Hence 
it  is  almost  always  accompanied  by  jaundice,  to  which  enlargement  of  the 
liver  from  secondary  growths  is  subsequent.  So  that  clinically,  Avhen  there 
is  no  reason  to  suppose  the  stomach  or  rectum  affected,  malignant  disease 
•of  the  liver  with  early  jaundice  may  be  most  probably  ascribed  to  primary 
•cancer  of  the  head  of  the  pancreas.  Another  point  which  has.  twice  led  the 
writer  to  a  correct  diagnosis  is  enlargement  of  the  lymph-glands  above  the 
right  clavicle. 

Often  the  structure  of  the  new  groAvth  is  cylinder-celled  or  duct-cancer, 
Tjut  sometimes  it  is  of  the  ordinary  glandiform  type,  as  in  one  exceptional 
■case  of  the  writer's  in  1887,  where  the  autopsy  showed  primary  cancer  of 
the  splenic  end  of  the  pancreas.  Like  other  epithelial  structures,  the  pan- 
creas is  very  rarely  the  seat  of  secondary  cancer. 

During  the  fourteen  years  1881 — 1897,  Dr  Hale  White  found 
mortem  records  of  only  31  cases  of  primary  malignant  disease  of  the  pan- 
creas out  of  a  total  6708  autopsies  at  Guy's  Hospital.    As  we  should  expect 
the  majority  of  these  31  cases  were  carcinoma;  one  ascertained  sarcoma 
■occurred  in  a  man  under  thirty,  and  two  others  in  women  under  thirty-five. 

The  seat  of  the  growth  is,  in  the  great  majority  of  cases,  in  the  head  of 
the  pancreas — probably  in  nine  cases  out  of  ten. 

The  most  characteristic  symptoms  are  pain,  vomiting,  and  icterus.  A 
palpable  abdominal  tumour  and  ascites  are  much  less  frequent,  and  a  dis- 
tended gall-bladder  is  only  occasionally  palpable. 

Bright  recorded  three  cases  in  which  the  evacuations  contained  oily 
matter,  which  separated  itself  and  formed  a  thick  crust,  or  globules  like 
melted  tallow,  or  a  thin  fatty  filtrate ;  and  in  all  three  cancer  of  the 
head  of  the  pancreas  was  found  after  death  ('  Med.-Chir.  Trans.,'  1833). 
'This  is  just  what  we  should  expect  would  be  the  result  of  occlusion  of  the 
pancreatic  juice  from  the  fatty  portion  of  the  chyme ;  and  it  is  remarkable 
that  similar  cases  are  not  oftener  met  with. 

When  lyviplioma  or  lympho-sarcoma  affects  the  pancreas,  as  is  occasion- 
•ally  seen,  the  new  growth  probably  begins  in  the  small  lymph-glands,  which 
are  found  in  the  pancreas  as  well  as  in  the  parotid.  Tuhtrcle  very  rarely 
:affects  the  pancreas. 

Atrophy  of  the  pancreas  is  the  most  frequent  lesion  of  this  viscus  found 
in  cases  of  diabetes.  It  is  sometimes  said  to  be  associated  with  pigmenta- 
tion of  the  skin,  a  condition  described  in  France  as  didbete  bronze. 

Fatty  degeneration  of  the  glandular  epithelium  of  the  pancreas  is  not 
uncommon,  but  does  not  appear  to  be  of  clinical  importance.  It  is  quite 
distinct  from  the  fat-necrosis  which  is  a  frequent  concomitant  of  acute 
hfemorrhagic  pancreatitis. 
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Diseases  of  the  Spleen  are  remarkable  in  being  all  secondary  to,  or 
forming  parts  of,  other  morbid  processes.  The  viscus  is  very  rarely  the  seat 
of  acute  suppuration,  of  chronic  fibrous  inflammation,  of  diffuse  splenitis, 
or  of  any  new  growth,  innocent  or  malignant. 

a.  An  extremely  rare  case  of  abscess  of  the  spleen  was  recorded  by  Bright 
in  the  '  Guy's  Hospital  Keports  '  for  1838 ;  about  half  of  the  substance  of 
the  spleen  was  involved,  and  there  was  an  opening  into  the  colon.  He  met 
with,  another  case,  in  which  a  sloughing  abscess  communicated  with  the 
stomach ;  but  it  is  perhaps  doubtful  whether  the  original  seat  of  the  sup- 
puration in  this  instance  was  the  spleen  itself.  Dr  Caton,  of  Liverpool,  has 
recorded  a  case  which  ended  favourably  ('  Brit.  Med.  Journ.,'  1888,  i,  586). 

The  symptoms  of  splenic  abscess  are  obscure,  consisting  chiefly  of  pain 
in  the  upper  part  of  the  abdomen,  frequent  vomiting,  rigors,  pyrexia,  and 
emaciation.  A  more  or  less  distinct  fulness  may  also  be  discovered  in  the 
left  hypochondrium. 

During  life  it  would  be  impossible  to  distinguish  such  cases  from  those 
of  suppuration  around  the  spleen,  which  are  much  more  frequent.  In 
the  'Guy's  Hospital  Keports '  for  1874  nine  or  ten  such  instances  \vere 
recorded  by  Dr  Fagge  as  examples  of  subdiaphragmatic  abscess  {supra, 
pp.  483,  530-31).  In  some  of  them  there  was  a  clear  history  of  a  blow  or  a 
fall  having  been  the  starting-point  of  the  disease ;  in  others  a  chronic  per- 
forating ulcer  of  the  stomach  set  up  suppuration. 

In  1870  Dr  Fagge  was  consulted  by  a  gentleman  aged  fifty-six  on  account  of  a  rounded, 
tender,  and  rather  painful  swelling,  occupying  the  left  side  of  a  very  protuberant 
abdomen.  It  seemed  clearly  to  be  an  enlarged  spleen,  and  this  was  confirmed  by  his  pallid 
appearance,  and  by  the  fact  that  there  was  a  decided  excess  of  leucocytes  in  the  blood. 
However,  the  skin  over  the  tumour  gradually  became  reddened,  hot,  and  indurated,  and  at 
the  end  of  a  mouth  Mr  Durham  made  a  puncture  with  a  small  trocar,  and  drew  off  some 
pus.  For  some  months  afterwards  there  was  a  discharge  of  matter  from  the  opening,  but 
at  last  it  closed,  and  the  swelling  disappeared.  Still  no  doubt  was  entertained  that  the 
case  had  been  one  of  abscess  of  the  spleen.  But  ten  months  later  a  second  large  tumour 
formed  in  the  right  side  of  the  abdomen.  This  also  was  opened,  and  a  great  quantity  of 
very  foetid  pus  escaped.  The  patient  was  now  exceedingly  prosti-ate  and  ill ;  but  he  again 
recovered,  and  in  1876  was  in  excellent  health.  Probably  the  real  seat  of  both  abscesses 
was  between  the  layers  of  muscles  in  the  walls  of  the  abdomen. 

Another  case  was  that  of  a  woman  who  was  admitted  into  Guy's  Hospital  eleven  days 
after  having  crossed  the  Channel  on  a  very  rough  day.  She  had  been  very  sea-sick,  and 
had  also  been  thrown  out  of  her  berth  upon  the  cabin  floor.  A  large  tumour  rapidly 
formed  in  the  epigastrium,  and  in  the  left  hypochondrium  there  was  a  second  mass  in  the 
position  of  the  spleen. 

In  three  other  cases  a  subdiaphragmatic  abscess  perforated  the  pleura  and  set  up  fatal 
empyema. 

6.  In  all  fevers  the  sjileen  is  the  seat  of  congestion,  and  is  found  after 
death  soft  and  more  or  less  swollen.  In  typhus,  acute  pyaemia,  and  tuber- 
culosis, scarlatina  and  pneumonia,  it  is  not  obviously  enlarged,  but  in  enteric 
fever  it  is  so,  and  can  be  often  detected  by  palpation  as  well  as  percussion 
during  life  (cf.  vol.  i,  pp.  116,  136). 

The  spleen  is  a  favourite  resort  of  pathogenic  microbes  in  both  men  and 
animals.  It  is  most  swollen  in  enteric  fever,  in  septic  endocarditis,  and  in 
malarial  fever.  It  is  soft  in  these  cases,  and  also  in  typhus  and  the  other 
febrile  infections,  in  which  it  is  not  enlarged. 

The  congested  and  swollen  spleen  of  anthrax  has  been  described  in  the 
first  volume  (p.  416).  It  gives  the  title  of  splenic  fever  to  this  disease  in 
cattle,  but  is  not  so  large  when  the  patient  is  a  man. 

As  the  result  of  intermittent  fever  the  spleen  becomes  swollen  with  each 
paroxysm,  and  after  a  time  no  longer  returns  to  its  natural  size  in  the 
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interval,  but  continues  graduall)'-  to  increase,  and  so  at  last  forms  the  cha- 
racteristic ague-cake,  large,  firm,  fleshy,  and  pigmented  (vol.  i,  p.  392). 

c.  The  enlarged  spleen  sometimes  met  with  along  Avith  the  non-alcoholie 
cirrhosis  of  the  liver  in  children  has  been  described  above  (p.  537). 

The  passive  congestion  produced  by  general  systemic  venous  stasis,  par- 
ticularly in  cases  of  cardiac  disease,  leads  to  hardening  but  not  to  swelling 
of  the  spleen ;  but  that  which  is  due  to  portal  congestion,  and  particularly 
to  cirrhosis  of  the  liver,  leads  to  its  decided  enlargement,  except  when  this 
is  mechanically  prevented  by  a  capsule  thickened  from  chronic  perisplenitis. 

d.  Emboli  jjroduce  the  well-known  wedge-shaped  blocks  (infarctus),  first 
deep  red,  then  butf  with  a  red  border,  then  completely  pale,  and  lastly 
shrivelling  up  into  a  deep  scar.  When  the  emboli,  however,  are  septic^ 
suppuration  occurs  in  the  spleen,  with  the  characteristic  microbes  of  pneu- 
monia or  the  common  strepto-  or  staphylococci.  Hence  a  swollen  and. 
tender  spleen  with  pyrexia  and  a  cardiac  bruit  is  a  certain  sign  of  ulcerative- 
endocarditis. 

Infective  abscesses  from  general  pyaemia  are  also  met  with  in  the  spleen^ 
but  much  less  frequently  than  in  the  liver. 

e.  Miliary  tubercles  are  extremely  common  in  the  spleen,  especially  in 
cases  of  general  acute  tuberculosis  in  children ;  and  caseous  tubercles  also 
occur,  but  they  are  less  frequent  and  seldom  form  vomicae. 

f.  Lardaceous  disease  is  frequent,  either  as  a  uniform  infiltration,  or 
affecting  the  Malpighian  bodies  only,  and  producing  the  well-known  "  sago- 
spleen."    No  local  effects  follow,  and  no  symptoms  result. 

g.  Gummata  are  only  seldom  found,  and  have  to  be  carefully  distin- 
guished from  the  fibrous  scars  of  old  emboli ;  lymphatic  new  growths  are 
not  infrequent,  and  will  be  described  in  the  following  chapter  under  Hodg- 
kin's  disease  (infra,  p.  767). 

The  spleen  in  congenital  syphilis  has  been  found  swollen,  firm,  and  dense 
in  texture,  like  the  liver  by  a  somewhat  similar  indurative  fibrous  change. 
In  rickets  the  spleen  is  sometimes  found  below  the  ribs  (vol.  i,  p.  535)  ;  but 
the  enlargement  does  not  ajapear  to  be  always  of  the  same  character. 

h.  Primary  malignant  disease  of  the  spleen  is  unknown,  and  even  second- 
ary nodules,  whether  of  sarcoma  or  true  carcinoma,  are  extremely  rare. 

*.  Hydatids  also  are  less  common  in  this  viscus  than  in  the  lung,  kidney,, 
or  brain ;  when  present  they  are  often  also  found  in  the  liver. 

k.  In  children  the  spleen  is  large  and  typically  healthy.  As  age  advances 
it  atrophies  like  other  lymphatic  organs — following  the  fate  of  the  thymus, 
the  tonsils,  Peyer's  patches,  and  the  lymph-glands  themselves. 

Hypertrophy  of  the  spleen  is  the  only  condition  of  this  organ  which 
possesses  clinical  as  distinct  from  pathological  interest.  It  is  frequently 
associated  with  anaemia,  and  almost  always  Avith  leuchaemia,  when  it  con- 
stitutes part  of  the  remarkable  disease  to  be  described  in  the  next  chapter. 

Signs  of  splenic  enlargement. — As  was  long  ago  shown  by  von  Luschka, 
the  long  diameter  of  the  spleen  inclines  downwards  and  forwards  parallel 
with  the  ribs  on  the  left  side,  and  its  normal  extent  coi-responds  very  closely 
with  the  space  from  the  ninth  to  the  eleventh  rib. 

About  one  third  of  its  upper  part  is  covered  by  the  inferior  border  of 
the  lung,  and  thus  inaccessible  to  percussion.  Hence,  as  Weil  and  others 
have  shown,  the  arch  of  splenic  dulness  forms  a  figure  which  is  rounded  in 
front  and  below,  and  flattened  above  ;  behind  it  has  no  definite  limit,  and 
merges  insensibly  into  the  renal  dulness  of  the  loin.    Its  length  (in  the  long; 
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diameter  of  the  spleen)  is  about  three  inches ;  its  breadth,  in  a  direction  at 
right  angles  with  the  length,  is  two  or  two  and  a  half  inches ;  the  distance 
of  the  lower  and  anterior  extremity  of  the  organ  from  the  edge  of  tlie  costal 
cartilages  is  an  inch  and  a  half  or  two  inches. 

The  patient  may  either  be  sitting  upright  or  lying  towards  the  right  side 
upon  the  right  shoulder  and  the  right  hip  ;  but  when  he  can  stand  upright, 
that  is  the  best  attitude  to  feel  an  enlarged  spleen.  The  splenic  dulness  is 
often  "  superficial "  or  incomplete.  Light  percussion  is  therefore  needed  for 
its  determination ;  and  in  some  cases,  especially  when  there  is  much  sub- 
cutaneous fat  or  oedema,  when  the  lung  is  emphysematous,  or  when  the 
stomach  and  the  colon  are  much  distended,  its  extent  cannot  be  accuratelv 
mapped  out. 

When  the  spleen  becomes  enlai'ged,  its  lower  and  anterior  extremity 
projects  more  and  more  downwards  and  forwards,  and  soon  can  be  felt 
below  the  costal  cartilages,  as  an  "  abdominal  tumour." 

Guttmann  met  with  three  cases  in  which  a  spleen  of  normal  size  was 
displaced  so  as  to  lie  far  below  its  usual  seat.  In  one  instance,  that  of  a 
man  aged  thirty,  the  organ  was  put  back  and  kept  in  position  by  a  bandage, 
whereupon  the  pain  for  which  he  had  long  been  treated  immediately  dis- 
appeared. In  another  patient,  a  woman  aged  forty-eight,  the  dislocation 
of  the  spleen  began  as  the  result  of  a  violent  physical  effort.  In  the  third 
case  the  diagnosis  was  verified  by  extirpation  of  the  organ ;  recovery  after 
the  operation  took  place  in  a  fortnight. 

Floating  spleen. — A  spleen  enlarged  from  ague  or  any  other  cause  is 
liable  to  stretch  its  attachments  and  become  loose  in  the  abdomen.  Such 
moveable  or  "  wandering  spleens  "  are  of  clinical  interest,  as  forming  abdo- 
minal tumours.  They  are  much  more  rare  than  floating  kidneys,  and 
usually  more  readily  recognised.  They  are  more  common  in  women  than 
in  men  (see  a  monograph  by  Dr  F.  C.  Shattuck,  Boston,  1878).  Such 
"  wandering  spleens  "  have  lately  been  successfully  removed,  and  they  are 
frequently  found  in  a  state  of  partial  or  diffuse  fibrous  degeneration. 

It  is  remarkable  that  small  accessory  spleens  (lienculi)  are  frequently 
met  with,  like  the  accessoiy  adi-enals  above  noticed  (p.  733).  They  may 
enlarge  after  removal  or  partial  destruction  of  the  organ,  and  thus  com- 
pensate for  its  deficiency. 

Diseases  of  the  Ltmph-glands. — The  spleen  is  anatomically  a  collection 
of  mesoblastio  tissue,  modified  into  characteristic  (leuco-)  cytogenic,  "  ade- 
noid "  or  lymphatic  "  pulp,"  and  follicles,  like  those  of  the  thjanus,  the  ton- 
sils and  Peyer's  patches,  and  the  solitary  follicles  of  the  back  of  the  tongue, 
the  large  intestine,  and  other  parts  of  the  aliment-ary  canal.  Closely  allied 
to  these  structures  are  the  soi-called  lymph-glands,  which,  like  the  spleen, 
are  not  epithelial  in  origin,  and  are  not  true  (secreting)  glands  in  function. 
Like  the  other  cytogenic  organs  they  form  leucocytes ;  like  them  they  are 
largest  and  most  active  in  childhood  and  youth ;  and,  like  thymus,  tonsils, 
agminated  follicles,  and  spleen,  they  shrink  with  age. 

The  lymph-glands  serve,  like  the  spleen,  for  the  accunmlation  and  des- 
truction by  phagocytic  lymph-corpuscles  of  bacterial  invaders.  As  the  tonsil 
is  frequently  the  place  for  the  infection  of  scarlatina  and  tuberculosis,  so  are 
Peyer's  patches  and  the  spleen  the  place  for  the  accumulation  of  the  bacilli 
of  enteric  fever.  So  also  are  the  lymph-glands  the  portals  through  whicii 
septic,  suppurative,  syphilitic,  tuberculous,  and  cancerous  infection  passes 
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into  the  thoracic  duct  and  veins,  and  so  pervades  the  whole  body.  Not  only 
are  pyogenic  cocci  detained  in  the  glandular  suppuration  thus  caused,  but 
the  infective  toxines  also  (as  Dr  Sidney  Martin  has  shown  to  be  the  case  m 
the  spleen),  beside  the  unknown  conveyers  of  lues  and  infective  tumours. 
The  natural  experiment  which  puts  this  in  a  demonstrable  shape  is  the 
accumulation  of  granules  of  carbon  and  mercuric  sulphide  in  the  axillary 
lymph-glands  of  men  who  have  tattooed  their  arms  during  life. 

Accordingly  we  find  that  most  diseases  of  the  lymph-glands  are  secon- 
dary; and  the  rule  is  obvious: — when  w©  find  glandular  swelling  or 
abscesses  to  look  to  the  source  from  which  that  particular  gland  draws  its 
lymph  :— at  the  back  of  a  child's  head,  to  the  scalp  ;  at  the  angle  of  the  jaw, 
to  the  tonsils  ;  in  the  posterior  triangle,  to  the  structures  in  the  posterior 
mediastinum  and  behind  the  peritoneum ;  in  the  axilla,  to  the  mamma  and 
the  hand  ;  in  the  groin,  to  the  genital  organs  or  the  foot,  or  occasionally  the 
gluteal  or  anal  region. 

Cervical  and  inguinal  abscesses,  tuberculous,  •  syphilitic,  and  cancerous 
glands,  and  the  buboes  of  the  plague,  are  all  secondarj^ ;  and  so  are  the 
fesions  of  the  mediastinal,  mesenteric,  bronchial,  and  lumbar  lymph-glands 
which  are  found  after  death  from  enteric  fever,  bronchitis,  phthisis,  medias- 
tinal, and  post-peritoneal  growths,  as  well  as  in  diseases  of  the  tongue,  the 
stomach,  the  large  intestine,  the  kidney,  the  testis,  and  the  pancreas. 

While  secondary  cancer  is  so  common  in  lymph-glands,  primary  cancer 
never  (or  hardly  ever)  attacks  them.  On  the  other  hand,  Avhile  secondary 
sarcoma  is  very  rare,  since  sarcomatous  infection,  like  carbuncle,  spi-eads, 
as  a  rule,  by  the  veins  and  not  the  lymphatics — primary  sarcoma  of  a  lymph- 
gland  is  not  uncommon,  particularly  in  the  mediastinum. 

Lymphoma  or  lymphadenomais  an  hypertrophied  gland  or  a  new  growth 
reproducing  lymphatic  tissue,  and  often  difficult  to  distinguish  histologically 
from  sarcoma  Avith  small  round  cells. 

The  multiple  hypertrophy  of  lymph-glands  A\dth  frequent  implication  of 
the  spleen  constitutes  the  condition  generally  named  after  Hodgkin,  which 
will  be  described  as  Anaemia  Lymphatica  in  a  foUomng  chapter  (infra, 
p.  768).  The  glands  are  sometimes  found  enlarged  in  cases  of  splenic  leu- 
chaemia ;  and  still  more  rarely  leuchsemia  is  seen  with  hypertrophied  glands 
but  no  hypertrophy  of  the  spleen — such  exceptional  cases  are  best  described 
as  leuchaemia  lymphatica. 

Status  lymph aticus. — Several  cases  have  been  described  under  this 
name,  by  Paultauf  in  A^ienna,  and  by  others  in  Germany  and  America. 

The  lymph-glands  and  spleen,  the  thymus,  the  marrow,  and  solitary 
follicles  of  the  alimentary  canal,  all  enlarge,  and  the  patient — usually  a  child 
— dies  from  some  intercurrent  affection  or  from  syncope  (so-called  TliymuH- 
tnd).  It  does  not  appear  to  the  writer  how  these  cases  differ  from  Hodg- 
kin's  disease,  running  a  more  acute  course  than  it  usually  does  in  adults, 
like  tuberculosis  and  splenic  ansemia  in  children. 

Glandular  fever  is  the  name  given  to  another  clinical  group  of  cases, 
first  described  by  E.  Pfeitfer  in  1889,  and  since  by  those  Avho  have  seen  it 
as  an  epidemic  among  children  in  Germany  and  in  the  United  States.  The 
cervical  lymph-glands  are  chiefly  attacked,  so  that  it  might  be  mistaken  for 
mumps.  There  is  no  exanthem,  and  the  glands  do  not  suppurate.  The 
onset  is  sudden,  the  course  acute,  with  pyrexia  and  other  febrile  symptoms, 
and  the  result  usually  favourable,  though  convalescence  is  tedious.  It 
spreads  through  families  and  towns,  apparently  by  contagion.      In  this 
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country  cases  have  been  described  by  Dr  Donkin,  Dr  Dawson  Williams 
<  Lancet,  1897,  vol.  i,  p.  160),  and  Dr  Cantlie  (in  the  same  volume). 

wl.J''^-fr'?^'"  '''"^""'^t  "'"'^  *°  student,  previously  strong  and  healthv 

who.  with  fever  and  profuse  sweating  and  great  loss  of  nmseular  strength,  had  also  soft 
tumours  ,n  the  grom  and  axillm,  which  were  clearly  acutely  enlarged  lymp   glands  The 

thitTt  mShJt^l  V'l'-  .  ^^"""^  ^«  t--^  but'ne  fear  d 

that  It  might  be  the  first  stage  of  acute  glandular  tuberculosis.  However,  under  some- 
what tentative  reatment  with  full  doses  of  quinine  the  temperature  sank,  the  apS?e 
returned,  and  in  about  a  fortnight  the  young  man,  though  very  we^k  and  ^  witl! 
was  comn  T  ^M^'^  '^"""^''y'  ^'^^  '^^^  gradual  convalLrice 

Xst  health  ■  '"*^'-^-"P''°»-  ^^•it'^^-  a  few  months  ago  in 

Lardaceous  degeneration  sometimes  affects  the  lymphatic  glands,  whether 
normal  or  hypertrophied.  Fatty  metamorphosis  does  not  appear  to  occur ; 
but  fibrous  degeneration  is  not  uncommon  in  old  use. 

The  diseases  of  the  abdominal  viscera  which  remain,  the  testes  and  the 
ovaries,  are,  by  the  conventional  arrangement  in  use,  assigned  to  the  depart- 
ments of  surgery  and  obstetrics  respectively.  The  best  account  of  their 
morbid  anatomy  is  therefore  fomid  in  treatises  on  pathology,  and  of  the 
corresponding  clinical  disorders  in  those  on  practical  surgery  and  diseases 
of  women.  But  the  student  must  not  forget  that  such  divisions  of  our  art 
have  no  counterpart  in  nature. 

Of  the  diseases  of  the  Ovaries,  the  only  ones  which  come  within  the 
scope  of  a  treatise  on  general  medicine  are  the  cystic  tumours  of  the 
ovarium  and  the  parovarium,  which  have  been  already  described,  so  far  as 
is  necessary  for  their  diagnosisirom  encysted  ascites  (p.  496) ;  and  the  func- 
tional disturbances  of  these  organs  which  are  sometimes  associated  with 
epilepsy,  hysteria,  and  hystero-epilepsy. 

In  medical  practice  it  is  important  to  remember  how  frequently  acute 
peritonitis  spreads  upwards  from  the  ovaries  or  Fallopian  tubes,  how  an 
inflamed  right  ovary  may  simulate  typhlitis,  and  how  often  obstruction  or 
strangulation  by  external  contractions  or  adhesions  or  bands  is  due  to  old 
adhesions  from  pelvic  suppuration,  and  therefore  is  to  be  sought  in  the 
lowest  part  of  the  abdomen. 

The  diseases  of  the  7'estis  are  acute  inflammation  from  injury,  "meta- 
static "  or  "  sympathetic  "  swelling  from  mumps  or  from  renal  calculus, 
epididymitis  from  gonorrhoea,  tuberculous  (or  "  strumous  ")  orchitis,  syphi- 
litic orchitis,  w4th  gummata  and  chronic  fibroid  atrophy,  cystic  disease, 
enchondroma,  and  alveolar,  usually  soft,  cancer. 

It  is  important  for  the  physician  to  remember  that  the  testes  are  abdo- 
minal organs  which  have  escaped  from  the  general  peritoneal  cavity,  and 
they  should  be  examined  in  doubtful  cases  with  the  same  care  as  the  liver 
or  spleen.  The  discovery  of  epididymitis  or  fungus  testis  will  often  throw 
light  on  cases  of  haematuria  and  pyelitis ;  Avhile  the  presence  of  sarcocele 
may  point  to  syphilis  in  other  organs,  or  to  malignant  disease  of  the  lumbar 
glands.  The  wi-iter  remembers  an  obscure  nervous  case  wliich  Sir  William 
Gull  was  asked  to  see:  he  looked  at  the  patient,  i^ut  his  hand  under  the 
bedclothes,  and  said,  "  Give  him  mercui-y." 


Diseases  of  the  Thyroid. — The  thyroid  "gland,"  as  it  is  still  called, 
resembles  the  suprarenal  capsules  in  having  the  epithelial  apparatus  for 
secretion,  but  no  ducts  to  carry  ofi:  the  products,  if  any.    It  has  no  connec- 
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tion  in  structure  or  pathology'  with  the  thymus-a  lymphatic,  Bon-epithelial 
Yiscus  which  must  be  classed  with  the  tonsils  and  Peyer  s  patches,  t  le 
solitary  follicles  of  the  tongue,  phaiynx,  stomach,  and  intestines,  and  witli 
the  lymph-glands,  red  marrow,  and  spleen. 

Beside  the  thyroid  itself,  in  man,  as  in  dogs,  rabbits,  and  other  mam- 
mals there  are  other  smaller  bodies  of  similar,  though  not  identical,  struc- 
ture,' and  not  quite  constant  in  number.  They  are  called  parathyroids,  and 
may' be  compared  to  accessory  adrenals  and  supernumerary  spleens.  _ 

Atrophy.— The  remarkable  disease,  first  described  by  Gull  as  a  cretinoid 
condition,  and  since  named  myxoedema,  described  in  the  first  volume 
(p  1017)  is  dependent  on  the  removal  or  atrophy  of  both  thyroid  and  para- 
thyroids '•  for  the  secretion  of  these  structures  it  is  which  prevents  men  and 
women  from  being  cretinoid,  and  infants  from  being  lifelong  cretins.  When 
dried  and  supplied  as  food,  it  cures  the  less  grave  adult  form  of  the  malady, 
and  the  congenital  myxoedema  of  the  infant  cretin  (vol.  i,  p.  1015).  The 
constituent  of  the  dried  thyroid  powder  which  appears  to  be  the  essential 
a^ent  is  present  in  the  colloid  contents  of  the  thyroid  during  life,  and  has 
been  ascertained  to  consist  of  a  proteid  and  non-proteid  part,  ^vlth  the  latter 
of  which  iodine  is  combined.    It  has  provisionally  been  named  thyro^odme. 

Endemic  and  Sporadic  Goitre.— This  disease,  otherwise  known  as  Bron- 
chocele,*  consists  in  an  enlargement  of  the  thyroid  body.  Sometimes  this 
is  apparently  a  true  hypertrophy  or  overgrowth  of  the  normal  thyroid  tissue 
(parenchymatous  goitre) ;  sometimes  it  is  an  increase  of  the  fibrous  tissue 
at  the  expense  of  the  alveoli,  a  chronic  interstitial  inflammation  or  hyper- 
trophic "cirrhosis;"  and  frequently,  in  addition  to  this  or  independently, 
one  or  more  cysts  are  formed,  so  that  there  is  either  a  single  very  large 
hollow  tumour  fuU  of  colloid  material,  or  a  thyroid  made  up  of  a  multitude 
of  larger  or  smaller  dilated  alveoli,  like  the  hypertrophic  cystic  kidneys 
described  in  a  previous  chapter  (p.  664). 

The  bronchocele  most  often  occupies  both  lobes  and  the  isthmus,  but 
may  be  confined  to  one  side.    It  moves  with  the  trachea  in  swallowing. 

The  geogi-aphical  distribution  of  bronchocele  is  remarkable.  In  Swit- 
zerland and  the  Tyi-ol  it  is  still  as  common  as  when  Juvenal  wote  of  its 
exciting  no  wonder  in  the  Alps ;  f  and  it  is  endemic  in  the  Pyrenees,  the 
Andes,  and  the  Himalayas.  But  in  the  tableland' of  Bavaria  and  Wiirtem- 
berg,  and  in  the  Peak  district,  the  same  Kropf,  goitre  or  Derbyshire  neck 
is  found.  It  is  nowhere  endemic  except  in  the  neighbourhood  of  mountains 
and  usually  in  limestone  formations.  It  is  common  in  some  Hmestone  dis- 
tricts in  Canada  (Adami,  'Montreal  Medical  Joum.,'  January,  1900). 

It  is  probably  not  hereditary,  and  no  causal  connection  between  endemic 
bronchocele  and  race  or  food  or  drink  has  at  present  been  established.  It 
is  said  to  occur  in  the  domestic  animals  of  goitrous  districts. 

Sporadic  goitre  is  met  with  in  every  country,  but  in  England  is  very 
rare  in  young  men  and  not  frequent  in  women.  When  it  occurs,  it  has  the 
same  characters  as  the  endemic  disease. 

It  has  no  generally  injurious  effect  on  the  health,  but  there  is  always 
the  fear  that  it  may  by  its  growth  press  upon  the  trachea  and  cause  suffoca- 
tion. This  is  particularly  likely  to  occur  Avhen  it  encircles  the  windpipe, 
or  when  it  grows  downwards  into  the  aperture  of  the  thorax,  where  the  tra- 
chea is  hable  to  be  compressed  against  the  vertebrae  or  the  ribs. 

*  The  word  broncliuR  is  iiced  in  its  old  meaning  of  the  trachea,  so  that  bronchocele 
denotes  a  swelling  or  tnmour  of  the  windpipe. 

I  Quit  tumidum  (/utlur  miratur  in  Alpibus. — Sat.  xiii,  o.  162. 
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Cases  liave  been  reported  of  an  apparently  hypertrophic  goitre  bein^. 
propagated  as  an  infective  disorder  in  the  bones  and  other  organs  ('  Payne'? 
Pathology/  p.        ;  and  '  Path.  Trans.,'  xxxiii,  p.  291).    SarLna  and'also 
.  true  alveolar  cancer  have  been  observed  in  the  thyroid.    Mr  Horsley  has 
traced  the  latter  to  the  parathyroid. 

•  ^^'^  mui^  effectual  internal  medication  of  hypertrophic  goitre  is  by 
lodme.  Ihis  was  long  ago  empirically  prescribed  in  the  ashes  of  seaweed 
but  IS  now  most  conveniently  given  in  doses  of  five  to  ten  or  fifteen  drops  of 
tincture  of  lodme  m  a  solution  of  iodide  of  potassium,  taken  three  or  four 
times  a  day  before  food.  Injection  of  thyroid  cysts  with  iodine  or  other 
irritants,  or  treating  them  by  setons,  seems  to  be  now  abandoned  as  ineffec- 
tual and  dangerous. 

When  internal  treatment  fails,  and  in  the  case  of  cystic  or  malignant 
bronchocele,  the  surgeon's  aid  is  needful. 

Division  of  the  isthmus,  excision  of  a  part,  or  complete  removal  of  the 
thyroid,  though  once  dangerous  from  haemorrhage  and  from  pyaemia,  and 
still  formidable  operations,  are  now  frequently  performed.  The  improved 
methods  of  thyroidectomy,  introduced  by  Prof.  Kocher,  of  Bern,  and  carried 
out  in  this  country  by  Mr  Horsley  and  other  surgeons,  have  changed  a 
hazardous  and  scarcely  justifiable  operation  into  one  comparatively  safe,  and 
in  most  cases  successful.  Only  a  small  portion  need  be  left  to  ensure  against 
myxoedema  (vol.  i,  p.  1019). 

Exophthalmic  Goitre.* — This  remarkable  disease  must  have  attracted 
notice  long  before  Graves's  description  of  its  striking  characters  in  1835. 

The  priority  of  Graves  to  Basedow  is  shown  in  the  late  Dr  Beigel's  article 
in  Reynolds'  '  System  of  Medicine  '  (vol.  v,  p.  368).  Dr  Osier  has  drawn 
attention  to  the  still  earlier  account  of  the  affection  which  was  given  bv 
Caleb  Parry,  of  Bath,  in  a  posthumous  volume  of  medical  essays  published 
in  1825.  This,  however,  was  duly  recorded  by  Beigel  in  the  article  referred 
to,  but  by  apparently  a  slip  of  the  pen — not  a  printer's  mistake,  for  it  occurs 
twice  on  the  page — the  name  stands  as  Percy.  The  correction  was  made 
in  the  first  edition  of  the  present  work  (vol.  ii,  p.  87),  and  Pariy's  observa- 
tions were  duly  acknowledged  by  Stokes.  It  was  Trousseau  who  proposed 
to  name  the  disease  after*  Graves. 

The  three  constant  symptoms  are  vascular  turgescence  of  the  thyroid, 
protrusion  of  the  eyeballs,  and  frequent  and  disordered  action  of  the  heart, 
which  often  beats  100  to  150  in  the  minute,  or  even  168.  Muscular  tremors 
and  sweating  are  nearly  as  frequent  symptoms. 

The  great  majority  of  the  patients  are  young  adult  women.  Some  of 
the  few  cases  recorded  in  children  ran  an  acute  but  benign  course.  It  is 
not  a  common  disease,  and  in  men  is  decidedly  rare.f  Exophthalmic  goitre 
is  not  hereditary,  and  has  no  special  geographical  distribution. 

As  a  rule,  the  accelerated  action  of  the  heart  is  the  first  symptom, 
exophthalmos  follows  by  degrees,  and  then  the  thyroid  enlargement  :  but 
this  order  is  not  constant,  and  occasionally,  as  in  one  of  Trousseau's  cases, 
the  leading  symptoms  appear  almost  suddenly. 

The  thyroid  enlargement  is  usually  gradual,  and  never  comparable  in 

*  <S^y»ow.ym*.— Graves's  disease  (1835)  —  Basedow's  disease  (1840)— Parry's  disease 
(1786,  pul>l.  1825) — Tachycardia  strumosa— Struma  exophtlialinicH. 

t  All  excellent  portrait  of  exophtlialinos  in  a  nmn  is  in  the  'Guy's  Reports'  for  1870 
(vol.  XV,  p.  17).    Dr  Cleveland  found  in  84  cases,  9  men  anrt  75  wonuni  {ioid.,  Iv,  p.  lifl). 
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decree  to  that  of  endemic  bronchocele.  There  is  strong  pulsation,  and  a 
svstolic  thrill  in  the  neck,  accompanied  by  a  loud,  high-pitched,  but  not 
musical  arterial  murmur.  The  thyroid  (or  sometimes  one  half  of  it  only) 
is  swollen  and  pulsating,  with  a  strong  tactile  thrill :  the  carotid  arteries 
pulsate  as  they  do  in  the  more  severe  cases  of  sigmoid  regurgitation,  but  the 
pulse,  though  frequent,  has  not  the  water-hammer  character.  A  venous 
hum  is  often  present. 

The  staring  of  the  eyeballs  is  usually  well  marked,  but  in  early  cases 
may  have  to  be  looked  for.  The  pupils  are,  as  a  rule,  dilated,  and  the  eye- 
balls do  not  converge  for  near  vision,  nor  move  laterally  so  readily  as  in 
health.  The  sight  is  unaffected  and  the  retina  and  optic  disc  normal. 
There  is  no  strabismus,  the  act  of  blinking  takes  place  as  usual,  and  the 
orbicularis  can  generally  close  the  palpebral  aperture ;  but  occasionally  this 
is  impossible  even  during  sleep,  and  in  some  recorded  cases  the  exposed 
cornea  has  sloughed  and  the  eye  been  lost.  The  separation  of  the  lids,  paa-- 
ticularly  when  the  sclerotic  can  be  seen  all  round  the  cornea,  has  been 
dignified  as  Stellwag's  symptom ;  and  the  fact  that  when  the  patient  looks 
downwards  the  upper  lid  does  not  follow  the  eyeball  has  been  appropriated 
to  von  Grafe. 

Brailey  and  Eyre  have  observed,  in  five  cases  of  exophthalmic  goitre 
occurring  in  girls  between  eighteen  and  twenty-four,  that  there  is  pulsation 
of  the  retinal  veins,  cupping  of  the  disc,  limitation  of  the  field,  and  impaired 
vision  ('  Guy's  Hosp.  Reports,'  vol.  lix,  p.  65). 

The  tachycardia  is  accompanied  by  distressing  palpitation  and  increased 
rapidity  of  action,  and  frequently  leads  to  irregularity  of  rhythm. 

The  tremors  follow  in  well-marked  cases.  They  affect  more  frequently 
the  fingers  alid  hands,  sometimes  the  arms,  and  only  occasionally  the  head, 
the  lips,  or  the  tongue.    Dr  Ord  has  seen  trembling  affect  the  leg. 

Pallor  and  diaphoresis  are  as  common  as  tremors,  though  less  charac- 
teristic. Pigmentation  of  the  sldn  is  much,  less  frequently  seen;  it  may 
affect  the  face,  or  the  limbs,  or  the  trunk,  and  is  sometimes  varied  by 
patches  of  leucodermia.    It  was  present  10  times  in  84  cases. 

The  patient  usually  becomes  thin  as  well  as  pale,  and  may  suffer  from 
haemorrhages,  as  Trousseau  long  ago  remarked.  Quickened  respiration  and 
dyspnoea  follow  the  cardiac  excitement,  and  sometimes  there  are  severe 
paroxysms  with  cyanosis.  The  temperature  is,  as  a  rule,  subnormal,  and 
the  urine  remains  healthy,  though  often,  pale  and  abundant. 

There  is  much  muscular  weakness,  but  the  knee-jerks  are  unimpaired, 
and  there  is  never  paralysis. 

The  mental  condition  of  patients  suffering  from  Graves's  disease  is  some- 
times hysterical,  but  many  sufferers  are  patient  and  reasonable  throughout. 
The  staring  eyes,  the  trembliHg,  and  the  thumping  of  the  heart  against  the 
ribs  give  the  patients  a  frightened  air,  which  is  very  characteristic,  but  they 
do  not  seem  to  be  really  less  courageous  than  others. 

Vomiting  is  one  of  the  less  common  and  most  formidable  complications. 

The  course  of  exophthalmic  goitre  is,  vnth.  few  exceptions,  a  chronic  one, 
lasting  for  years,  and  often  for  life.  When  death  cuts  short  a  case,  it 
is  usually  from  some  intercurrent  complication,  particularly  dilatation  of 
the  heart.     Persistent  vomiting  or  diarrhoea  are  of  ill-omen. 

Anatomy. — After  death  the  thyroid  is  found  less  vascular  than  might  be 
expected.  Its  tissue  is  not  atrophied,  and  Greenfield  describes  hyperplasia 
of  the  alveoli  lined  with  secreting  epithelium.    The  heart  is  usually  found 
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perfectly  normal  neither  dilated  nor  hypertrophied,  and  if  it  weighs  above 

but  t"L  th"°";"'  "^'^-^^^      ^^'^  increase  i^ 

ovstio     Th.      f      '"^'^      • '  ^'""""^  ^"  ""ly  occasionally 

sw^      n     .  '  .'"7  ''"''"^  ^^""Slia  have  been  described  as 

swo  len  or  atrophied  or  pigmented  ;  but  these  changes  are  accidental  *  The 

IZZTI  1  7''  disappears  after  death.  The  spleen  is  sometimes 
modeiately  enlarged  and  the  thymus  is  often  found  larger  than  usual  for 
the  patients  age.  Neither  dilatation  of  the  heart  nor  any  other  lesion  of 
tne  vascular  or  nervous  system  is  constant. 

Pathology. —TYie  concomitants  of  Graves's  disease  are  functional  and 
organic  disorders  of  the  heart.  Chorea,  shaking  palsy,  and  hysteria  are 
the  nervous  disorders  one  ^vould  compare  with  it  clinically,  myxoedema  and 
Addison  s  disease  the  auto-intoxications  which  seem  to  approach  its  patho- 
logy. In  some  respects  it  forms  a  contrast  to  myxoedema,  but  in  others 
It  resembles  it,  and  the  one  malady  has  succeeded  the  other.  It  is  probably 
not  due  to  hypertrophy  and  increased  secretion  of  the  thyroid.  Apart  from 
the  fact  that  we  have  no  well  ascertained  example  of  an  organ  doing  more 
than  its  proper  work,  the  symptoms  do  not  correspond  with  such  an  origin. 

Neither  the  hypothesis  of  a  nervous  origin  of  the  disorder,  nor  that  of 
over  activity  of  the  thyroid  is  satisfactory,  for  the  former  lacks  a  basis  oi 
anatomy  and  the  latter  a  basis  of  chemistiy.  (See  Dr  Greenfield's  '  Brad- 
shaw  Lecture,'  1893,  and  Mr  Edmunds'  '  Erasmus  Wilson  Lectures,'  1901.) 
_  The  'prognosis  is  grave  in  the  sense  that  (except  in  the  rare  acute  cases 
m  children)  there  is  little  natural  tendency  to  recover,  and  still  less  power 
of  stimulating  that  weak  tendency.  Hence,  most  cases  run  a  protracted 
course,  and,  even  when  improvement  takes  place,  are  apt  to  relapse.  On  the 
other  hand,  there  is  little  tendency  to  a  difectly  fatal  result," and  death  is 
most  often  due  to  some  almost  accidental  intercurrent  illness.  Many  cases 
which  are  never  cured  improve  so  much  that  the  patient  may  live  a  useful 
life  and  enjoy  an  average  of  comfort.  One  patient  whom  the  writer  has 
seen  from  time  to  time  for  more  than  twenty-five  years  is  still  living  and 
tolerably  well.  ° 

Treatment  is  sadly  ineffectual.  Digitalis,  even  when  pushed  to  very 
large  doses,  does  not  slow  do^vn  the  heart,  and  still  less  does  it  relieve  the 
other  symptoms.  Cold  locally  applied  often  gives  relief.  Iron,  arsenic, 
strychnine  have  all  been  recommended,  and  have  all  been  tried  and  failed. 
Bromides,  opium,  cannabis  indica,  and  belladonna  have  each  been  useful 
in  certain  cases,  but  none  can  be  relied  on.  Regulation  of  diet,  rest  and 
change,  sea  voyages,  galvanism,  static  electricity,  and  faradism,  baths  and 
mineral  waters — are  the  prescriptions  to  which  medicine  is  reduced. 

Feeding  with  thyroid  extract  is  theoretically  a  kind  of  homoeopathy; 
practically  it  seems  to  be  useless,  but  harmless. 

Lastly,  the  various  attempts  to  cure  the  disease  by  excision  of  the  whole 
or  parts  of  the  thyroid,  or  division  of  the  cervical  sympathetic,  appear  to 
have  no  proved  value  to  set  against  their  undoubted  danger. 

*  Dr  Hale  White  lias  conclusively  sliowu  tliem  to  be  either  normal  or  senile  or  incon- 
stant ('Guy's  Hosp.  Rep.'  for  1889,  vol.  xliv,  p.  11). 
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"  At  this,  the  blood  the  virgin's  cheek  forsook, 
A  livid  paleness  spreads  o'er  all  her  look." 

Pope. 

Blood  diseases— Ancemia — lis  general  characters— Amount  of  hlood — number  of 
red  corpuscles — amount  of  hcemoglobin — Changes  in  the  blood-discs  and  leuco- 
cytes — reaction — density — coagulation  — An cemic  murmurs — Bysjmosa— 
Fatty  degeneration  of  the  heart — Other  si/mptoms — Causes  and  classification 
— Symptomatic  or  secondary  and  idiopathic  or  essential  ancemia. 

Leuch^mia — History — Definition  and  characteristic  symptoms  of  leuchcemia— 
The  spleen — The  bones  and  the  marrow — the  lymph-glands— The  blood  in 
leuchoimia — The  other  organs — Symptoms  and  course — Etiology— Patho- 
logy— Treatment— Leuchmmia  medullaris — Leuchcemia  lymphatica. 

Anemia  Splenica— C/ia7-ac/e?-s  of  the  blood  and  spleen — the  glands — the  liver 
— Symptoms  and  course — Diagnosis — Treatment. 

Hodgkin's  Disease — Ancemia  lymphatica— History — Etiology — Morbid  ana- 
tomy  and  pathology — Course,  prognosis,  and  treaUnent. 

Idiopathic  Anaemia — Grave,  essential,  or  pernicious  ancemia— History — Name 
— Antecedents — AEiiology — Age  and  sex— Symptoms  and  diagnosis — 
Anatomy — Course  and  prognosis — Treatment. 

Chlorosis— relation  to  sex  and  age — to  menstruation — to  imperfect  develop- 
ment of  the  heart  and  vessels — The  blood  in  chlorosis — Pathology — Symptoms 
— Prognosis — Treatmen  t. 

The  ancient  humoral  pathology  assigned  most  diseases,  at  least  in  their 
origin,  to  dyscrasia  or  ill-tempering  of  the  four  humours  of  the  body — blood 
formed  in  the  liver,  phlegm  (pituita)  in  the  pituitary  gland,  bile  in  the 
gall,  and  black  bile  in  the  spleen.  When  "  black  bile  "  was  found  not  to 
exist,  and  phlegm  was  ascertained  to  be  restricted  to  mucous  surfaces,  "  im- 
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Sn:^.?:^:::;::^;;^:^:^ -  ^^^^  -p^-^- 

havfrerXr-IZH?""'  "^^""l"'  1^^^"""^'  rhemuHtisn,  and  cancer 
reason     Vere  i«  ^  for  this  there  is  no  adequate 

reason     1  here  is  no  evidence  that  the  blood  of  a  person  who  is  the  subiect 

olT  T  T  I   I      ^^''^  ^^'^'^It^  :  '-^t  the  utn.ost  it  is  the  chief 

channel  of  xntection  in  cases  of  sarcoma,  as  the  lymph  is  the  chie  channel 
n  epithehal  carcinoma.    Nor  are  the  specific  disease  ,  pyemia,  syphilis  and 

vtll  bolrVhr"'  ^^""^^"^  '^"^'^^^  '^^^'^     Th;;'Jffect  The 

dro,  ^"  /^  .^T'^l^'  "iiorophytes  which  are  their  material  basis 

and^nt%r  ^^"^^^^^^  ^^1««<^'  the  circulation  is  only  the  carrier 
ttr  ^7      !  contagion.    The  spirillum  of  relapsing 

fevei  the  bacillus  of  anthrax,  are  the  essence  of  these  diseases,  and  no 
doubt  are  present  m  the  blood ;  but  they  are  found  in  the  solid  Organs  as 
well  and  ought  to  be  compared  to  the  mineral  which  is  carried  by  the  blood 
to  the  tissues  in  cases  of  arsenical  poisoning,  or  to  the  filarice  which  are 
transported  by  the  same  means  to  various  parts  of  the  bodv.  Ursemia  may 
be  probably  explained  as  a  chemical  "intoxication"  of "  the  blood  with 
retained  urinary  constituents  or  their  products,  but  here  again  the  poisoned 
blood  IS  only  a  secondary  to  a  lesion  of  the  kidneys,  just  as  the  svmptoms 
01  diphtheria  are  due  to  the  toxins  secreted  by  its  bacillus  ;  but  in  both 
cases  the  blood  is  a  mere  vehicle. 

The  only  "  diseases  of  the  blood  "-maladies,  that  is,  of  which  we  cannot 
trace  the  seat  further  back  than  to  the  blood— are  the  following  • 

(1)  Those  in  which  the  red  blood-discs  are  less  numerous  o^i-  paler  than 
natural,  or  both— the  condition  long  recognised  as  Ana;mia* 

Their  shape  and  size  may  also  be  altered,  as  we  shall  see,  and  in  one 
remarkable  form  of  disease  their  scarcity  is  accompanied  by  an  absolute 
increase  of  the  colourless  corpuscles.  The  amount  of  hjemoglobin  in  each 
disc  as  well  as  m  the  total  blood  may  be  diminished;  and  perhaps  the 
amount  of  albumen  and  other  constituents  of  the  serum  may  be  altered— 
but  a  diminished  number  and  paler  colour  of  red  corpuscles  are,  one  or 
both,  always  jDresent. 

Of  jylethora,  the  assumed  opposite  condition  of  too  much  instead  of  too 
little  blood,  we  have  no  certain  knowledge.  In.  ansemia  there  is  no  proof 
that  the  mass  of  the  blood  is  diminished ;  water  is  rapidly  absorbed  and 
makes  thin  blood,  but  the  vascular  system  is  as  full  as  before.  Nor  is  it 
permanently  over-full.  If  blood  is  injected  into  the  veins  of  animals  the 
result  of  the  experiment  is  that  the  foreign  corpuscles  are  rapidly  destroyed. 
Clinically  we  do  not  find  the  number  of  corpuscles  or  the  amount  of  hiBmo- 
globin  increased  in  any  form  of  disease.  What  used  to  be  called  plethora 
was  only  local  congestion ;  and  if  general  plethora  exist  at  all,  it  is  a  con- 
dition not  due  to  there  being  too  much  blood  in  the  vessels,  but  to  the 
distal  vessels  being  contracted  and  the  left  ventricle  strong,  i.  e.  to  a  con- 
dition of  high  blood-pressure  in  the  arteries. 

A  condition  called  "  hydraemic  plethora  "  has,  however,  been  described 

*  Attempts  have  been  miide  to  improve  upon  this  classical  word  by  snbstitnting  olwwmia 
or  spanamia.  But  it  is  a  mere  quil)ble  to  sav  that  there  is  not  coiliplete  absence  of  blood 
in  anajmia.  We  say  a  person  is  "  bloodless  "  in  English  without  meaning  more  tb«n  that 
his  colour  contrasts  with  the  ruddy  hue  of  health,  and  the  Greek  privative  is  used  like 
corresponding  prefixes  in  other  languages. 
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not  only  us  a  supposed  antecedent  of  dropsy  {cf.  supra,  p.  619)  but  also  as 
ii,  demonstrable  fact  in  some  kinds  of  anaemia,  and  particularly  m  chlorosis. 
The  supposition  is  that  there  is  more  serum  in  the  vessels  than  m  health, 
that  they  are  therefore  over-full,  and  the  blood  diluted,  i.  e.  comparatively 
poor  in  corpuscular  elements.  The  evidence  for  this  hyiDothesis  is  set  forth 
in  a  contribution  by  Dr  Lorrain  Smith  to  the  '  Pathological  Transactions, 

1900,  vol.  li,  p.  311. 

(2)  Hcemorrhaglc  diseases.— In  these  the  blood  readily  escapes  from 
the  vessels,  without  mechanical  cause  being  demonstrable.  Their  true 
patholo<^y  is  still  obscure.  More  or  less  aneemia  is  usually  antecedent  as 
well  as^'consequent  to  the  haemorrhage;  but  while  in  the  former  group 
of  blood-diseases  anaemia  frequently  leads  to  secondary  haemorrhage,  here 
h^morrhacre  is  the  primary  and  anaemia  the  secondary  symptom.  This 
group  wilf  form  the  subject  of  the  next  chapter,  and  the  present  one  will 
be  devoted  to  anaemia. 

General  account  of  ancemia.— It  is  a  matter  of  conuiion  observation  that 
the  skin  and  mucous  membranes  often  become  pale  from  deficiency  or  pallor 
of  the  blood.    In  this,  as  in  other  cases,  it  is  difficult  to  fix  the  boundary 
between  health  and  disease.      Some  persons  are  naturally  pale,  however 
favourable  the  conditions  under  which  they  live.    Others  lose  their  colour 
from  time  to  time  if  they  live  in  large  towns,  work  at  sedentary  occupations, 
or  keep  late  hours ;  but  a  ruddy  complexion  returns  when  they  go  back  to 
the  country,  under  the  influence  of  sunlight,  fresh  air,  and  exercise.  No 
doubt  many  are  habitually  pallid  in  workshops,  or  cellars,  or  mines,  who 
would  look  very  different  if  they  could  spend  their  lives  in  light,  well- 
ventilated  rooms,  or  in  the  open  air.    Next  to  want  of  air  and  light,  want 
of  good  food  is  probably  the  most  frequent  cause  of  pallor.    Again,  there 
are^some  who  owe  their  colourless,  sallow  appearance  to  premature  sexual 
indulgence.    Excessive  smoking,  and  smoking  at  too  early  an  age,  are  also 
causes  of  anaemia. 

Anaemia,  from  whatever  cause,  is  characterised  by  pallor,  not  only  of 
the  skin,  but  of  all  visible  mucous  membranes.  The  tint  varies  widely, 
sometimes  being  white  like  marble,  sometimes  dingy,  and  sometimes  de- 
cidedly yellow,  like  wax.  The  hands  and  finger-nails  show  the  change  as 
distinctly  as  the  face;  the  tongue,  the  fauces,  the  lachrymal  carunculae, 
are  all  more  or  less  pale  and  often  yellowish.  In  the  dead  body  the  amount 
of  blood  in  the  internal  parts  is  also  deficient ;  the  liver  and  kidneys  look 
like  wax,  while  the  heart  and  the  great  vessels  contain  only  shreds  of  coagu- 
lum  and  a  little  thin  pink  fluid. 

Estimate  of  aviount  of  blood— The  evidence  derived  from  inspections 
after  death  seems  to  show  that  the  total  volmne  of  the  blood  is  diminished 
in  the  more  severe  cases  of  anaemia,  but  it  is  difficult  to  obtain  proof  of  this 
fact,  and  almost  impossible  to  estimate  the  degree  of  deficiency.  The 
method  proposed  by  Quincke  is  to  count  the  proportion  of  red  discs  con- 
tained in  the  patient's  blood,  then  transfusing  into  his  circulation  a  known 
quantity  of  healthy  blood,  and  soon  afterwards  again  counting  the  red  discs 
in  a  fresh  specimen  taken  when  the  new  blood  and  the  old  may  be  supposed 
to  have  become  thoroughly  mixed  together.    A  simple  formula  gives  the 
total  volume  of  blood  which  was  present  in  the  patient's  body  before  the 
operation.     In  two  cases  of  "  pernicious  anaemia "  Quincke  estimated  by 
this  method  that  the  blood  formed  only  4  or  5  per  cent,  of  the  body  weight 
instead  of  7  or  8  per  cent.,  which  is  supposed  to  be  about  the  normal  pro- 
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be  estimated  with  coZtM~Hy  "      ""^  "^P"'"'^" 

A  small  pipette,  holdii,£r  exaonvVo"  nnp  oved  apparatus  of  Hayem  and  A^achet  (1) 

which  is'tlL  poired  ;  fto  rs  Si  fLriar^  -lutiij 
the  corpuscles  in  a  st-ite  f-.vo„rn  !l»  t   "^f       ^    ^  ^  ^ood  solution,  which  leaves 

water,  o£  sp.  gr^0>5  but  nZif  °  .^^'^^'^'^^"'"'/of  ists  of  sulphate  of  soda  in  distSS 
(2)  The  paLnt's  fing;r  i    p  Xd  wt  h'a  Wr.o      ?  -'d  various  other  n^ixtures 

exactly  one  fifth  of  a  milli.netrdeen  and  i    flr''"  "^r^^^''  ^he  cell  is 

The  slide  rests  on  a  meta   slin  to  whi^h  f  """''"etre  squares. 

of  the  bloofl  '""''^'P^'ed  by  10.000,  gives  the  number  contained  in  one  cubic  millimetre 

4  500  OOoln  femir^'lf '  ""™^^V"  blood  is  believed  to  be  5,000,000  in  males  and 

a  decimal  f  nuS  n'r  H  I'.l'owever,  to  state  the  "  corpuscular  richness  "  of  Wood  as 

Ltre     Tlfr  W  ,    I  «  i-'elniess,  this  being  taken  at  5,000,000  to  the  cubic  millt 

conl  necUn  ?on^  "^^^^^^^^  t'''"^       '         nun.ber  of  tr^Ss 

ness  "  is  -68     IhTII'.        ■       I  '°  ^32,  the  "corpuscular  rich- 

Smie.'  1883.)^  ^'""^'^  Christiania-' Die- 

The  modification  of  the  hajmocytometer  devised  by  Prof  Thoma  in  187'7  •  a 

,"ne?t'e  d"  .'"f;"--*  "'^^      use  i./Germa^  i  Inirica  '  WiZu.e 

X  wiJrrht^'/^  \'  -  l^-^^^^^^e  ^-ost  accurate  h^mocTtometer  W 

^7;^o.m^  of  Juemoglobm.~The  deficiency  of  red  discs  in  proportion  tc 
plasma  affords,  however,  an  incomplete  measure  of  the  diminution  in  the 
amount  of  kemoglobin  in  anaemia.  For  practical  purposes  this  may  be 
estimated  with  tolerable  accuracy  by  an  apparatus  called  a  ^-^morZ/romo- 
;«e^er  or  7,^;;^,o^Zo6mo;«.^er,  for  which  we  are  again  indebted  to  Malassez, 
(  Arch,  de  Phys.,'  1877)  and  Gowers  ('  Clinical  Transactions,'  1879). 

It  consists  of  two  glass  cylinders  of  equal  dhmieter,  which  are  placed  side  by  side  upon 
a  small  wooden  stand  One  of  them  is  closed,  having  been  filled  with  glycerine  ,X 
hWd  W-1  \V  '"'"T^"'  ''''^  picro-carmine  of  ammonia,  so  that  its^t  „t  i   that  of 

blood  diluted  w.th  water,  ,n  the  proportion  of  one  part  of  blood  to  a  hundred  of  wa  er! 
Ihe  other  cjlmder  .s  graduated  ,n  such  a  manner  that  a  space  equal  to  two  cubic  centi- 
metres has  100  divjs.ons  I  is  open,  and  a  little  distilled  water  is  poured  into  it.  Some 
of  the  blood  of  winch  the  hemoglobin  is  to  be  estimated,  is  now  taken  i,p  by  a  capillary 
pipette,  marked  for  twenty  cubic  millimetres;  this  quantity  is  carefully  measiired  off.  and 
IS  conveyed  by  the  pipette  into  the  open  cylinder,  which  is  quickly  shaken  so  as  to  secure 
the  admixture  of  the  blood  with  the  water  before  coagulation  has"had  time  to  occur.  Dis- 
tilled water  is  then  added,  drop  by  drop,  by  means  of  a  pipette-stopper,  until  the  tint  of  the 
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diluted  blood  becoipes  the  same  as  that  of  the  standard  in  the  closed  cylinder  '^he  degree 
of  d  lution  when  this  point  is  reached,  indicates  the  perceutnge  propoi^.on  of  I'^f  ^^^^^^ 
\l  ti  e  blood  under  exa  nination,  ns  compared  with  that  of  normal  b  ood.  The  best  ot 
obse  vi^g  the  tint  is  to  hold  the  apparatus  up  between  the  eye  and  a  wmdow  ^o^^-^^^ 
Sght  passes  directly'  through  the  cylinder.    The  test  is  only  applicable  by  good  dayl.ght. 

Another  method  of  measurin-  the  colour,  i.  e.  the  richness  in  hemo- 
globin of  the  blood,  is  von  Fleischl's,  which  has  the  advantage  of  needing 
a  smaller  quantity  of  blood. 

The  blood  diluted  to  a  definite  degree,  is  put  into  a  glass  chamber,  and,  viewed  by 
Ihe  Dioo  ,  auu  compared  with  that  of  a  wedge  of  red  glass,  the 

JSr  end  oKhiJhif^f  couL  more  saturated  than  the  thin.    The  illumination  is  given 

by  lamplight  reflected  from  a  white  disc. 

A  third  method  is  Dr  George  Oliver's,  and  is  founded  on  Lovibond's 
method  of  matching  colours  by  graduated  coloured  glasses:  these^ standard 
^.lasses  being  graduated  not  uniformly  but  according  to  the  specific  colour- 
curve  of  a  solution  of  hemoglobin.  It  may  be  adapted  to  either  natural  or 
artificial  illumination,  and  Dr  Oliver  uses  a  camera  tube  for  comparison  0 
the  blood  and  glass,  without  disturbance  of  white  and  coloured  light  of 

other  objects.*  „  ,      i  .  •  j 

The  amount  of  hemoglobin  in  each  red  disc  may  of  course  be  obtained 
by  combining  the  results  yielded  by  the  h^mocytometer  and  by  the  hemo- 
chromometer  Thus  if  the  blood  of  an  anemic  patient  contains  60  per 
cent,  of  corpuscles,  but  only  30  per  cent,  of  hemoglobin,  the  average  amount 
of  hemoglobin  contained  by  each  disc  will  be  one  half  of  the  normal.  Not 
unfrequently  it  falls  as  low.  as  one  third.  ,       .  . 

In  such  cases  the  deficiency  of  colouring  matter  in  the  blood  ot  an 
anemic  patient  is  obvious  to  the  naked  eye  when  the  finger  or  ear  is  pricked 
to  aUow  a  drop  to  be  taken  for  investigation.  One  sees  at  a  glance  that  it 
is  pale,  thin,  and  watery,  exactly  as  if  it  had  been  diluted. 

Changes  in  red  corpuscles.— klterations  in  the  microscopical  appearance 
of  the  erythrocytes  are  frequent  in  anemia.     Thus,  the  average  diameter 
of  a  normal  corpuscle  being  7-6  ^  (1  A-  =0-001  mm.),  the  average  diameter 
in  anemia  has  been  found  by  Hayem  and  by  Eichhorst  to  be  reduced  to7 
6-5  A/,  or  even  6  fi.f   Moreover,  red  discs  are  sometimes  pi  esent  which  are  far 
smaller  than  any  that  exist  in  health,  their  diameter  being  from  6  a*  to  2  ^ ; 
these  have  been  termed  .nicrocytes.    Contrasting  with  them  there  may  be 
others  which  are  laiger  than  normal,  having  a  diameter  of  12    ;  they  have 
been  called  megalocytes.    Quincke,  Eichhorst,  Bramwell,  and  many  others 
have  described  red  discs  presenting  curious  irregular  forms,  bemg  oval, 
elon<^ated,  curved,  or  drawn  out  into  pointed  processes.    For  these  con- 
ditions the  term  pMocytosis  has  been  needlessly  coined.    They  were  at 
first  supposed  to  be  peculiar  to  the  special  disease  known  as  idiopathic  or 
pernicious  anemia;  but  they  have  since  been  discovered  in  cases  of  secon- 
dary anemia  from  phthisis,  cancer  of  the  stomach,  and  chronic  Bright  s 
disease     Thus  poekilocytosis  is  far  less  important  than  another  and  more 
uncommon  condition— the  presence  of  nucleated  red  corpuscles,  like  those 

*  See  his  ♦  Croonian  Lectures '  for  1896,  '  Pulse-gauging,'  1895,  and  '  Blood  and 

Blood-pressure,'  1901.  .  .    „  ,        .  ^     1.  ^ 

+  The  thousandth  of  a  millimetre  (/x)  is  often  called  a  micromilhmetrc,  but  according 
to  the  usage  of  physical  science  it  is  a  micrometre,  and  the  millionth  of  a  millimetre  a 
micromiriimetre. 


"^"^  ANJSMIA 

;L  )  i  ^^^f '"^  «t"dents  at  Guy's  Hospital  t  that 

the  haeiuog  obm  (or  zooid)  is  sometimes  separated  from  the  substance  o 
the  corpuscles  or  ccoid  of  Briicke),  and  foxins  a  rounded  body,  .i  fch  h^ 
been  laistalven  by  previous  observers  for  a  nucleus 

cormsIfnfTh^'TrTt-""-^"  t^'  '"''""^"^'^  ^"^^-^^  -l^te 
cmpuscles  of  the  blood  dimmish  along  with  the  red,  but  in  graver  forms 

ItfirT  T  i"'^^'^^^^  their  numbers,  so  that  a  relative  leuco- 

cytos,s  lesults,  and  m  one  remarkable  form  of  anaemia  with  enlarged  spleen 
their  number  is  so  greatly  increased  that  the  term  leuchcBmia  or  white  blood 
IS  applicable.  The  number  of  leucocytes  rises  during  digestion  and  sinks 
<lurmg  starvation.  A  moderate  excess  of  white  corpuscles  with  little  or 
no  diminution  of  the  red  is  a  secondary  leucocytosis  often  met  with  in 
<3ases  ot  smallpox,  scarlatina,  and  rheumatic  fever,  and,  above  all,  in  pneu- 
monia, cancer,  syphUis,  and  septicaemia,  and  its  absence  appears  to  be  of 
•unfavourable  prognostic  import.  It  is  often  preceded  by  a  marked  diminu- 
tion ot  leucocytes  (/euco2Jenia).  After  considerable  haemorrhage  a  tempo- 
rary leucocytosis  has  been  frequently  observed,  which  is  apparently  ihe  first 
stage  in  re-formation  of  the  lost  red  corpuscles. 

The  white  corpuscles  of  the  blood  are  not  all  of  the  same  kind,  and  the 
■staining  methods  introduced  by  Ehrlich  enable  us  to  distinguish  varieties 
•of  leucocytosis  which  are  an  aid  in  diagnosis. 

By  far  the  most  numerous  in  health  are  finely  granular,  with  a  nucleus 
•and  abundant  protoplasm ;  they  stain  with  eosin,*  exhibit  lively  amoeboid 
movements,  and  are  active  i>hagocytes. 

_  A  large  coarsely  granular  leucocyte  which  stains  with  acid  solutions,  and 
Its  granules  with  osmic  acid,  is  present  in  veiy  small  numbers  in  the  blood, 
"but  is  abundant  in  the  marrow  of  bone. 

Basiphile  leucocytes  are  rarely  present  in  normal  blood,  but  have  been 
found  by  Griinbaum  in  uraemia,  by  Copeman  in  leuchsemia,  and  by  Shen-ing- 
ton  in  cholera.  Ehrlich's  mastcellen  are  basiphile  leucocytes  with  coarse 
^granules  which  stain  with  methylene  blue. 

Small  hyaline  corpuscles  with  large  curved  nuclei,  the  hjmplwcytes, 
are  present  in  very  small  numbers  in  health — less  than  a  quarter  of  the 
total  colourless  corpuscles.  They  are  characteristic,  of  the  lymph  and  lymph- 
glands,  and  become  numerous  in  the  blood  in  cases  of  anaemia  and  leu- 
chaemia  lymphatica  (pp.  766,  769). 

Finally  a  large  hyaline  corpuscle  with  more  protoplasm  than  the  last  is 
abundant  in  red  marrow,  whence  it  is  called  a  myelocyte,  but  is  even  more 
scarce  than  the  lymphocyte  in  normal  human  blood.  In  Hodgkin's  disease 
it  is  not  more  abundant,  but  is  much  increased  in  number  in  cases  of 
leuchasmia. 

Reaction  of  hlood. — The  popular  phrase — acidity  of  the  blood — is  with- 
out basis  of  fact.  The  blood  in  health  or  disease,  like  the  lymph,  like  pus, 
and  like  all  secretions  except  the  gastric  juice  and  the  urine,  is  alkaline. 
But  the  degree  of  alkalinity  varies.  It  may  be  measured  by  the  reaction 
to  litmus  paper,  but  the  gi-eat  variety  of  methods  employed  by  Schiifer, 
Haycraft,  Drouin,  and  A.  E.  Wright  (of  Netlej-),  show  the  delicacy  of  the 
■observations  needful.  It  has  been  ascertained  that  the  alkalinity  of  the 
blood  depends  on  that  of  the  serum ;  and  that  the  alkalinity  is  lessened  in 

*  This  form  was  called  neutro-  (or  amplii-)  philc,  but  Hardy  aud  Kantbnck  ascertained 
that  it  is  oxypbile,  ?.  e.  staining  witli  acid  solutions. 
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^-ases  of  diabetes,  in  jaundice,  and  in  most  of  the  specific  fevers.  On  the 
other  hand,  in  chlorosis,  and  most  other  severe  cases  of  anaemia,  the  alkalin- 
ity of  the  serum  is  increased. 

Specific  gravity. — After  various  unsatisfactory  attempts  by  physiologists, 
the  method  devised  by  the  late  Dr  Koy  has,  with  certain  improvements, 
■solved  the  problem.  It  consists  in  preparing  a  large  number  of  solutions 
of  constant  specific  gravity  and  observing  whether  a  drop  of  blood  sinks 
•or  rises  in  them.  Roy  used  mixtures  of  glycerine  and  water.  Others  "use 
.antiseptic  solutions  of  salts  or  mixtures  of  chloroform  or  benzol.  It  appears 
from  many  observations  by  Drs  Copeman,  Sherrington,  and  Lloyd  Jones 
Joum.  of  Phys.,'  1893  and  1897)  that  the  specific  gravity  follows  the 
amount  of  hgemoglobin,  being  lowest  in  the  most  severe  cases  of  anaemia, 
and  that  a  sudden  rise  of  the  specific  gravity  after  injuries  or  operations 
on  the  abdomen  may  indicate  a  dangerous  condition  of  shock. 

Rapidity  of  coagulation. — This  may  be  roughly  estimated  by  noting 
the  time  between  a  drop  of  blood  received  on  a  clean  glass  slip  being  so  far 
•coagulated  as  to  allow  a  needle  drawn  through  it  to  bring  out  a  thread  of 
•fibrin.  Dr  A.  E.  Wright  has  contrived  a  series  of  tubes  which,  when  blood 
is  drawn  into  them,  cease  to  allow  the  contents  to  be  blown  out  when  coagula- 
tion is  complete  (' Proc.  Royal  Soc.,'  1893).  Drs  Brodie  and  R.  Russell 
Iiave  devised  another  method  by  which  the  formation  of  the  fibrin  and 
immobility  of  the  corpuscles  can  be  observed  under  the  microscope.  The 
longest  periods  before  coagulation  are  observed  in  cases  of  haemophilia 
^'  Joum.  Phys.,'  1897). 

Ancemic  murmurs. — ^When  the  stethoscope  is  applied  to  an  anaemic 
patient's  neck  just  above  the  clavicle,  there  is  often  heard  a  loud  and  harsh 
continuous  murmur,  which  becomes  louder  with  inspiratory  aspiration.  This 
venous  humming  sound  was  termed  by  Bouillaud  hruit  de  diahle,  the 
"  diable  "  being  a  toy  common  in  Paris  in  1835,  which  made  a  similar  noise. 
'The  seat  of  this  "  venous  hum  "  (Nonnengerdusch,  i.  e.  humming-top  sound, 
in  German)  is  in  the  internal  jugular  vein ;  it  is  usually  louder  on  the  right 
•side  than  the  left;  and  though  rarely  absent  in  chlorosis,  is  sometimes  not 
audible  in  other,  even  extreme  cases  of  anaemia,  particularly  in  men.  It  is 
stopped  at  once  by  compressing  the  vein  above  the  stethoscope.  According 
to  the  theory  which  refers  all  murmurs  to  the  formation  of  a  "  fiuid  vein  " 
■(cf.  supra,  p.  248),  the  bruit  de  diable  may  be  accounted  for,  if  we  suppose 
that  in  aniemia  the  volume  of  the  blood  is  diminished.  The  jugular  veins 
pass  through  dense  cervical  fascia.  Consequently,  when  in  an  anaemic 
patient  the  veins  shrink  and  adjust  themselves  to  the  smaller  quantity  of 
fiuid  circulating  through  them,  this  part  remains  unaltered  in  size,  and 
forms  a  relatively  wide  space,  into  which  the  attenuated  stream  of  blood 
opens.  The  explanation  is  corroborated  by  the  fact  that  in  many  healthy 
persons  one  can  make  a  bruit  de  diable  by  pressure  with  a  stethoscope  in 
the  neck,  as  one  can  make  a  pulsating  bruit  by  pressure  on  an  artery. 

An  "  anaemic  murmur "  of  another  kind  is  systolic  in  rhythm,  and  is 
heard  over  the  area  of  the  pulmonary  artery  and  aorta,  usually  in  the  former 
only.  This  murmur  may  be  accounted  for  by  a  "  fiuid  vein,"  if  we  suppose 
the  trunks  of  the  two  main  artei'ies  to  be  dilated  compared  with  the  orifices 
through  which  the  blood  enters  them  from  the  heart. 

Whether  an  anaemic  murmur  is  ever  localised  at  the  apex  is  uncertain. 
"That  an  apical  systolic  bruit  may  be  "  functional "  there  is  no  doubt,  but 
■  such  a  functional  murmur  may  be  heard  without  antemia  being  present. 
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It  probably  m  most  cases  depends  on  temporaiy  mitral  incompetence  from 
want  o  vigorous  ventricular  contraction  {cf.  p.  78),  and  in  others  on  regur<.i- 
tation  through  the  tricuspid  as  a  physiological  safety-valve  (cf.  p  265) 

These  murmurs  would  certainly  be  regarded  as  signs  of  organic  disease 
ot  the  heart  or  of  the  gi-eat  vessels  if  their  origin  were  not  understood. 
Ihis  IS  especially  the  case  with  the  basic  systolic  murmur,  which  often  has 
a  loud  harsh  quality  suggestive  of  anything  but  a  functional  origin  Indeed 
when,  for  instance,  the  patient  has  rheumatic  fever,  it  is  often  difficult  ti 
determine  whether  a  murmur  is  due  to  anfeinia  or  to  a  valvular  lesion 

An  anaemic  murmur  is  never  diastolic  (or  prsesystolic) ;   it  is  basal 
rather  than  apical,  and  pulmonary  rather  than  aortic  in  position  ;  if  apical 
It  is  not  conducted  to  the  axilla ;  and  it  is  usually  accompanied  by  arterial 
and  venous  murmurs,  and  unaccompanied  by  symptoms  of  organic  cardiac 
disease. 

Dyspncea.—^mcQ  the  red  discs  of  the  blood  have  the  function  of  carry- 
ing oxygen  to  the  tissues,  imperfect  respiration  is  among  the  most  marked 
effects  of  anaemia.  In  fact,  the  result  is  the  same  whether  the  oxygen  is 
prevented  getting  to  the  blood  as  in  diseases  of  the  larynx:  or  the  lungs,  or 
blood  prevented  reaching  the  air  as  in  cardiac  disease,  or  whether,  blood 
and  air  freely  meeting  in  the  pulmonary  capillaries,  there  is  yet  a  want  of 
hajmoglobin  to  convey  sufficient  oxygen  to  the  tissues. 

Hence  dyspnoea  is  almost  always  present  in  cases  of  anaemia ;  even  when 
the  patient  is  at  rest  the  bi^eathing  is  accelerated  without  his  being  con- 
scious of  it ;  and  when  he  makes  any  effort  he  may  be  seized  yvitlx  distressing 
paroxysms  of  suffocation  and  palpitation.  In  some  cases  similar  attacks- 
come  on  without  apparent  cause.  Probably  the  nerve-cells  of  the  respira- 
tory centre,  which  are  stimulated  to  excessive  discharge  by  imperfectly  oxy- 
genated  blood,  are  affected  in  the  same  manner  by  blood  in  which  the 
total  haemoglobin  is  greatly  diminished,  although  what  there  is  of  it  may 
be  saturated  with  oxygen.  In  either  case  the  oxygen  that  reaches  the  nerve- 
cells  is  deficient.  There  is  no  excess  of  carbonic  acid,  for  that  is  conveyed; 
from  the  tissues  to  the  lungs  in  solution  in  the  liquor  sanguinis.  Hence- 
we  do  not  see  cyanosis  or  congestion  in  the  dyspncea  of  anaemia. 

Fatty  degeneration. — The  reduction  in  the  amount  of  oxygen  supplied  to. 
the  tissues  seems  to  be  the  cause  of  one  of  the  most  striking  appearances 
found  after  death  from  extreme  anaemia — fatty  degeneration  of  the  muscular 
substance  of  the  heart,  the  intima  of  the  larger  vessels,  and  the  secreting 
cells  of  the  gastric  glands,  the  liver,  and  the  kidneys.  At  one  time  we 
supposed  at  Guy's  Hospital  that  such  changes  were  peculiar  to  the  form 
of  idiopathic  anaemia  which  had  been  described  by  Addison,  otherwise 
called  pernicious  anaemia.  But  in  1873  the  characteristic  appearance  of" 
the  heart  was  observed  in  a  woman  who  died  of  cancer  of  the  breast  ;  in 
1874  in  one  after  haematemesis  from  an  ulcer  of  the  stomach;  in  1877 
in  a  man  who  had  suffered  severely  from  haematuria,  and  also  in  a  woman 
who  had  a  bleeding  malignant  tumour  in  the  neck.  Moreover,  Perls  has- 
experimentally  produced  the  same  fatty  degeneration  in  animals  by  repeated 
venesection  ('  Virch.  Arch.,'  vol.  lix). 

The  degeneration  is  not  universally  distributed,  but  specially  affects  the 
muscular  fibres  of  the  columns  of  the  mitral  valve  and  those  which  lie 
beneath  the  endocardium  lining  the  septum  and  the  ventricles  generally. 
It  gives  rise  to  the  formation  of  a  series  of  parallel,  opaque,  yellowish  or 
cream-coloured  lines,  which  run  across  the  direction  of  the  fibres,  the  bo- 
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called  "  tabby-cat  striation  "  (p.  51).  With  the  microscope  the  opacity  and 
pallor  are  seen  to  be  due  to  the  presence  of  closely  aggregated  fat-granules 
and  globules,  which  look  black  by  transmitted  light.  The  muscles  of  the 
body  generally  show  no  similar  change,  perhaps  because  for  a  long  time 
before  death  the  patient  lias  been  in  bed ;  but  in  some  cases  the  diaphragm, 
and  the  intercostal  muscles  share  in  the  same  affection  as  the  heart. 

Muscular  weaJcness  is  one  of  the  most  marked  effects  of  antemia.  The 
patient  may  be  capable  of  a  sudden  effort,  but  he  quickly  becomes  fatigued, 
and  his  strength  is  soon  exhausted.  He  becomes  less  capable  of  mental 
exertion ;  and  his  nervous  centres  are  often  in  a  condition  Imown  as 
"■  irritable  weakness."  Thus  there  is  sometimes  exaggerated  sensibility  to 
a  brio-ht  light  or  a  loud  noise ;  and,  whereas  the  sexual  appetite  is,  as  a  rule, 
diminished  or  suspended,  it  occasionally  happens  that  a  morbid  erethism 
is  developed.  Severe  anaemia  in  women  is  almost  always  attended  with 
amenorrhoea,  and  generally  with  temporary  or  permanent  sterility;  but 
occasionally  menstruation  continues,  and  may  even  be  profuse. 

The  pupils  are  uniformly  dilated,  and  contract  somewhat  sluggishly  to 
light,  and  this  mydriasis  helps  the  pearly  conjunctiva  to  give  a  charac- 
teristic aspect  to  the  eyes. 

The  pulse  is  usually  small,  soft,  and  feeble,  in  proportion  to  the  severity 
of  the  case ;  or  it  may  be  imperceptible  at  the  wrist.  But  when  the  cause 
is  a  sudden  loss  of  blood,  the  pulse  is  often  sharp  and  jerking ;  and  in  chlo- 
rosis the  tension  is  sometimes  above,  not  below,  normal. 

The  temperature  of  the  surface  of  the  body  is  often  low  in  ordinary 
auEelnia,  but  in  the  gravest  fonns  of  anaemia  we  shall  see  that  irregular 
pyrexia  is  an  important  symptom. 


Pathology. — The  most  constant  character  of  the  blood  in  anaemia  is 
deficiency  in  haemoglobin,  and  it  is  obvious  that  there  are  two  ways  in  which 
the  amount  of  haemoglobin  may  be  reduced  below  the  normal  standard  :  — 
It  may  escape  from  the  vessels  by  haemorrhage,  or  be  consumed  within  the 
body  more  rapidly  than  it  can  be  reproduced ;  or,  on  the  other  hand,  its 
formation  may  be  defective. 

When  anaemia  results  from  haemorrhage,  and  the  patient  quickly  regains, 
his  colour  as  soon  as  the  bleeding  is  arrested,  all  the  formative  processes, 
both  chemical  and  histological,  are,  we  may  suppose,  in  a  healthy  state. 
When  anaemia  arises  spontaneously,  it  may  be  due  to  a  defect  in  production 
of  haemoglobin  or  of  corpuscles  ;  or  it  may  be  due  to  destruction  of  red  discs 
and  of  the  haemoglobin  which  they  contain. 

In  some  instances  Quincke  found  the  amount  of  iron  in  the  liver  from 
ten  to  thirty  times  greater  than  normal,  and  that  there  was  also  an  increase 
in  the  kidneys,  spleen,  and  the  pancreas  (cf.  infra,  p.  781).* 

The  striking  discovery  by  Virchow  of  the  condition  which  he  named 
leuchsemia  led  to  too  broad  a  separation  between  what  was  befoi-e  known  a& 
anaemia  splenica  and  other  forms  of  extreme  anaemia :  it  seemed  to  be 
forgotten  that  excess  of  white  corpuscles  is  always  accompanied  by  a 
deficiency  of  red ;  that  leuchaemia  is,  in  fact,  only  a  species  of  anaemia. 
Addison's  discovery,  of  equal  importance  with  Virchow's,  that  anaemia  of 

*  See  Quincke's  nrticle  in  VolkmHiin's  '  Snmmlnng'  klin.  Vortriige,'  1870,  and  Dr  Wm. 
Hunter's  viiliiable  piii)ev«  in  the  '  Tjfuicet,'  September  22n(i  to  October  6th,  1888  ;  also  Dr 
Mott's  (ibid.,  March  Ifitli,  1889;  'Path.  Trans.,'  1890;  iinil  'Practitioner,'  August,. 
1890). 
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the  severest  kind  may  occur  independently  of  chlorosis  and  of  any  other 
known  cause,  may  go  on  uninfluenced  by  treatment,  and  may  end  in  death ; 
and  that  this  restricted  group  of  fatal  and  idiopathic  anaemia  is  marked  by 
delinite  symptoms  and  anatomy — was  not  understood  in  Germany,  where 
under  the  name  of  progressive  pernicious  anaemia  a  heterogeneous  group  of 
cases  were  united  together,  many  of  them  secondary,  some  uterine,  some 
malarial,  and  only  agreeing  in  the  fact  of  their  fatality. 

The  pathological  classification  of  cases  of  anaemia  is  not  easy,  since  manv 
of  them  are  of  uncertain  origin  and  nature. 

The  following  is  practically  the  arrangement  proposed  by  the  writer  in 
.an  article  in  the  '  Guy's  Hospital  Reports  '  for  1882  (vol.  xli,  p.  254). 

i.  Sym'ptoniatic  ancemia. — (1)  The  most  obvious  and  direct  cause  of 
anaemia  is  external  hemorrhage. 

In  women  the  most  frequent  source  of  haemorrhage  is  menorrhagia, 
and  in  men  bleeding  piles  ;  recurrent  epistaxis  is  a  frequent  cause  in  youth, 
and  it  also  occurs  with  the  degenerated  arteries  of  old  age. 

The  pallor  caused  by  large  losses  of  blood  in  a  healthy  subject  is  accom- 
panied by  muscular  Aveakness,  a  rapid  and  irritable  pulse,  and  many  of  the 
other  signs  above  noted.  In  most  cases,  so  soon  as  the  bleeding  is  stopped, 
the  lost  corpuscles  are  rapidly  restored  with  the  help  of  a  healthy  appetite, 
assisted  in  some  cases  by  wine,  and  by  chalybeate  drugs.  Sometimes, 
however,  even  after  traumatic  haemorrhage  in  a  healthy  subject,  recovery- 
is  neither  rapid  nor  complete.  In  a  case  which  came  under  the  writer's 
observation  a  British  officer  in  one  of  the  Chinese  ports  was  waylaid  and 
nearly  murdered  by  assassins.  He  received  several  stabs,  and  lost  a  large 
quantity  of  blood.  He  ultimately  recovered  and  returned  to  England, 
but  when  seen  some  years  later  he  was  still  extremely  anaemic.  Similar 
cases  of  protracted  or  permanent  anaemia  not  unfrequently  follow  a  single 
delivery  accompanied  by  severe  flooding ;  and  such  prolonged  pallor  is 
often  seen  as  the  result  of  continued,  though  small,  losses  of  blood  by 
bleeding  piles.  An  important  cause  of  anaemia  from  long-continued  hsemoi-- 
rhage  is  the  presence  of  Sclerostomum  (Ankylostomum)  duodenale  (vide 
supra,  p.  466). 

(2)  A  second  natural  group  of  cases  of  anaemia  consists  of  those  which 
follow  losses,  not  of  blood,  but  of  leucocytes  and  albumen,  which  may  be 
considered  a  kind  of  modified  haemorrhage.  Such  is  the  anaemia  of  pro- 
longed suppuration  with  or  without  lardaceous  disease,  the  anaemia  which 
follows  chronic  and  profuse  leucorrhoea,  and  long-continued  diarrhoea  or 
dysentery  unaccompanied  by  haemorrhage. 

Closely  allied  to  the  last  cases  is  the  anaemia  which  accompanies  too 
frequently  recurring  pregnancies,  too  long  continued  lactation,  and  perhaps 
that  of  Bright's  disease  with  prolonged  albuminuria.  The  an<"cmia  of  sexual 
excesses  in  male  subjects  may  perhaps  come  under  the  same  head. 

(3)  Another  group  is  that  of  the  cases  of  anaemia  which  depend  not  on 
haemorrhage  or  excessive  discharges  which  impoverish  the  blood,  but  on 
deficient  nutrition ;  in  both  cases  the  blood  as  a  tissue  suffers,  in  one  from 
the  drainage  of  profuse  expenditure,  in  the  other  from  the  starvation  of 
diminished  supplies.  Under  this  head  comes  the  pallor  of  inanition  from 
whatever  cause,  particularly,  from  a  clinical  point  of  view,  the  starvation 
produced  by  stricture  of  the  oesojDhagus,  by  the  anorexia  of  gastritis  and 
severe  indigestion,  and  by  gastric  ulcer  in  cases  which  are  unaccompanied  by 
Iiasmorrhage. 
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We  may  perhaps  include  in  this  kind  of  anaemia  from,  deficient  income, 
that  which  follows  enteric  fever  and  other  acute  diseases,  where  there  is 
neither  hsemorrhage  nor  profuse  discharge.  The  anaemia  is  accompanied 
by  loss  of  flesh  and  is  soon  repaired  by  the  healthy  appetite  of  convalescence. 
The  striking  and  rapid  anaemia  of  acute  rheumatism  and  of  diphtheria  may 
be  included^in  the  same  group ;  but  there  is  probably  a  destructive  process 
o-oing  on  at  the  same  time  in  all  cases  of  pyrexia. 

Somewhat  similar  cases  of  anaemia  are  those  which  follow  Bright's  dis- 
ease and  valvular  lesions  of  the  heart  and  tuberculosis  in  general. 

In  phthisis  the  causes  of  anaemia  are  numerous  :  there  is  the  wasting 
discharge  of  pus  from  the  lungs  there  is  frequently  hfemorrhage,  and  there 
is  always  impaired  appetite  and  digestion:  but  here  also  the  growth  and 
spread  of  tubercle  appears  directly  to  impair  the  nutrition,  since  we  see 
pallor  and  emaciation  in  children  in  whom  tuberculosis  of  lymph-glands 
or  serous  membranes  is  unaccompanied  by  suppuration  or  by  fever. 

The  pallor  of  phthisis  is  well  known,  but  is  scarcely  more  striking  than 
the  pallor  of  m-alignant  disease,  which  also  can  be  often  ascribed  to  haemor- 
rhage or  to  loss  of  appetite ;  but  it  may  precede  any  such  symptoms,  and 
is  no  doubt  partly  due  to  the  destruction  of  red  corpuscles  with  a  relative 
increase  of  the  white,  or,  to  use  Virchow's  term,  anaemia  with  leucocytosis. 

Along  with  such  cases  of  tuberculous  and  malignant  anaemia  may  be 
placed  the  cachectic  anaemia  of  syphilis  and  of  malaria. 

(4)  Whether  or  no  we  admit  a  destruction  of  haemoglobin  in  cases  of 
rapidly  spreading  tubercle,  sarcoma,  or  cancer,  we  see  it  unmistakably  pro- 
duced in  the  cases  of  toxic  anaemia  which  result  from  the  direct  action  on 
the  blood-corpuscles  of  mercury,  of  phosphorus,  or  of  lead. 

In  all  the  above  cases  anaemia  is  secondary,  symptomatic,  and  more  or 
less  plainly  referable  to  a  sufficient  cause. 

ii.  Primary  anoimia. — -We  now  come  to  a  second  broad  division  of  cases 
of  ansemia  which  own  no  such  causes  as  those  mentioned  above. 

(1)  The  most  common  and  clinically  Avell-marked  kind  of  anaemia  is  that 
which  has  been  known  from  early  times  as  chlorosis  or  green-sickness,  a 
form  characterised  by  the  sex  and  age  of  the  patients,  by  the  absence  of 
emaciation,  and  by  the  striking  results  of  appropriate  treatment. 

(2)  To  another  group  of  primary  anaemia  belongs  ancemia  lymphatica, 
or  Hodgkin's  disease,  ancemia  splenica,  and  also  the  primary  anaemia  which 
is  combined  with  a  considerable  excess  of  leucocytes  and  a  considerable 
hypertrophy  of  the  spleen — included  under  the  "  anaemia  splenica  "  by  the 
older  writers,  and  often  confounded  with  malarial  cachexia — the  leuchamia 
of  Virchow. 

(3)  Lastly  remain  the  decidedly  rare  cases,  first  and  sufl&ciently  defined 
by  Addison — ^primary  but  unassociated  with  anatomical  changes  in  the  spleen 
and  other  organs,  widely  distinct  in  their  clinical  aspect  and  prognosis  from 
cases  of  chlorosis,  idiopathic  in  the  strictest  sense  of  the  word;  and  more 
closely  related  to  leuchaemia  and  Hodgkin's  disease  than  to  any  other  form 
of  angemia,  by  their  severity,  their  proclivity  to  haemorrhage  and  occasional 
pyrexia  (symptoms  not  present  in  secondary  anaemia  nor  in  chlorosis),  their 
tendency  to  a  fatal  issue,  and,  lastly,  in  their  reaction  to  arsenic,  and  their 
resistance  to  the  chalybeate  treatment  which  is  so  efficacious  in  chlorosis 
and  most  forms  of  secondary  anaemia. 

In  the  group  of  secondary  forms  of  anaemia,  there  is  loss  of  flesh  ;  the 
blood  is  more  deficient  in  the  colour  than  in  the  number  of  the  red  discs ; 
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and  the  anaemia  is  cured  by  recognising  and  treating  its  cause,  and  usually 
relieved  by  the  exhibition  of  iron. 

In  ansemia  from  hfeniorrhage,  from  starvation,  from  rheumatism,  or 
acute  nephritis,  or  phthisis,  the  skin  is  blanched,  and  in  a  xanthochroic 
population  shows  a  pure  dead  white. 

In  the  anaemia  secondary  to  chronic  interstitial  nephritis,  to  cancer 
syphilis,  and  ague,  the  colour  is  "  earthy,"  dingy,  and  often  the  pallor  is 
accompanied  by  diffuse  pigmentation.  In  these  cases  also  there  is  more 
destruction  of  haemoglobin  than  of  corpuscles,  and  the  pallor  is  often 
removed  by  steel.  A  syphilitic  patient  recovers  his  natural  colour  under 
mercury,  and  one  suffering  from  paludal  cachexia  under  arsenic. 

The  anaemia  of  pluinbism  is  often  persistent  for  a  long  time  after  all 
other  signs  of  saturnine  poisoning  have  disappeared. 

The  symptomatic  groups  of  anaemia  have  already  been  incidentally 
mentioned  in  the  chapters  on  fever,  malaria,  syphilis,  phthisis,  cardiac 
disease,  and  disorders  of  the  stomach  and  kidneys.  We  therefore  now  pro- 
ceed to  the  primary  forms  as  above  defined,  and  begin  with  the  remarkable 
condition  described  and  named  by  Virchow.  " 

Lbuch^mia.*— In  1845  Dr  Hughes  Bennett,  of  Edinburgh,  recorded  a 
case  of  enlargement  of  the  spleen  in  which,  after  death,  the  blood  was  found 
to  be  full  of  objects  which  he  regarded  as  pus-cells  and  attributed  to  sup- 
puration of  the  blood."  A  month  later  Virchow  published  a  similar  case 
m  Berlin;  but  he  recognised  the  cells  in  question  to  be  identical  with 
the  colourless  corpuscles  of  the  blood,  and  proposed  to  call  the  affection 
"  leukaemia,"  i.  e.  a  condition  of  white  blood.  In  1846  Dr  Fuller,  at  St 
George's  Hospital,  and  Dr  Walshe,  at  University  College,  demonstrated  the- 
same  change  in  the  blood  of  living  patients,  and  the  disease  has  ever  since 
been  universally  recognised. 

Subsequent  research  discovered,  as  one  would  expect,  many  previously 
recorded  but  misunderstood  cases.  Thus  Dr  Craigie,  after  seeing  Bennett's 
case  in  1848,  remembered  a  similar  one  years  previously,  in  which  the 
pathologist  John  Reid  had  i-ecognised  in  the  blood  "globules  of  purulent 
matter  and  of  lymph,"  and  published  it  in  the  '  Edin.  Med.  Journ.,'  October, 
1845.  Donne  also,  in  1839,  had  found  what  he  called  "  globules  muqueuses  " 
in  the  blood  of  a  patient.  Velpeau,  as  far  back  as  1827,  had  recorded  a 
case  in  which  the  spleen  was  enlarged,  and  "  the  blood  looked  as  if  it  were 
mixed  with  pus."  Other  cases  are  quoted  from  Bichat  and  Andral,  with 
descriptions  of  the  blood  as  "  sanie  grisdtre,"  and  "  sang  comvie  sanieux." 
Pioriy  had  met  with  a  well-marked  case  in  1843,  and  had  made  the  same 
mistalte  as  Bennett,  for  he  named  the  condition  Hemite,"  a  Avord  which 
he  supposed  to  mean  "  inflammation  of  the  blood." 

In  1852  Dr  Bennett  admitted  that  Virchow's  view  of  the  condition  was 


*  Si/n. — Leucocvthffimin. — Fr.  Leucocytbemie. — Germ.  Leukamie — Myelocythsemia. 

It  matters  little  whether,  with  Virchow,  we  call  the  blood  "  white"  or  "pale,"  or  witli 
Bennett  call  it  "  white-celled neither  term  is  literally  exact.  But  the  former  is  shorter, 
is  more  generally  accepted  by  patholos-ists,  and  has  the  right  of  priority.  For  Virchow 
gave  it  ("Weisses  Blut,"  '  Froriep's  Notizeu,'  November,  1845 ;  "  Leukkmie,"  'Arch.  f. 
path.  Anat.,'  Bd.  i,  S.  563,  1847)  some  years  before  Bennett  proposed  to  amend  his  first 
name,  "  suppuration  of  the  blood,"  by  the  new  one  of  "  LeucocythiEmia  "  ('Lencocythajuiia, 
or  White-celled  Blood,  in  relation  to  tlie  Physiology  and  Pathology  of  the  Lymphatic 
Glandular  System,'  Edin.,  1852). 
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correct,  but  would  not  accept  his  name,  and  proposed  the  name  "  leucocy- 
thfemia  "  for  the  new  disease.* 

Definition. — A.  slight  excess  of  leucocytes  is  not  enough  to  justity  the 
title  of  leuchcemia.  Virchow  long  ago  pointed  out  that  they  may  be  some- 
what increased  in  numbers  under  various  conditions  attended  with  irritation 
of  lymphatic  glands,  as  well  as  during  pregnancy,  and  in  fevers  (p.  769) ; 
and  distinguished  such  minor  degrees  as  "  leucocytosis."  The  same  con- 
dition has  been  since  recognised  in  cancer  and  in  acute  pneumonia. 

Huss  proposed  to  define  leucocytosis  as  a  condition  in  which  the  propor- 
tion of  white  cells  to  red  discs  reaches  on©  in  twenty.  Others  define  leuco- 
cytosis as  a  permanent  excess  over  8000  leucocytes  in  the  cubic  millimetre, 
and  leucheemia  as  a  permanent  excess  over  10,000,  *.  e.  to  the  standard 
5,000,000  i-ed  corpuscles,  as  1  to  500. 

Another  distinction  is  that  in  leuchaemia  the  white  cells  are  mostly 
myeloid  and  have  lost  their  power  of  movement  on  a  warm  stage. 

As  a  rule,  leuchjemia  is  accompanied  by  considerable  hypertrophy  of 
the  spleen,  so  that  "  splenic  "  leuchiemia  is  almost  a  needless  qualification. 
But  there  are  exceptions  to  this  rule. 

Such  exceptions  were  mentioned  by  Virchow  as  far  back  as  1847,  and 
were  recognised  by  Bennett,  in  his  work  published  in  1852.  In  the  first 
volume  of  his  '  Archiv,'  Virchow  related  an  instance  in  which  the  principal 
morbid  change  was  in  the  lymph-glands,  which  were  enormously  enlarged 
throughout  the  body.  Subsequently  he  described  two  forms  of  leuchaemia— 
the  one  "  splenic,"  the  other  "  lymphatic  " — distinguished  by  difference  in 
the  size  of  the  leucocytes,  these  being  comparatively  large  and  having  some- 
times more  than  one  nucleus  in  the  splenic  form,  but  in  the  lymphatic 
form  being  small,  and  having  their  scanty  protoplasm  in  close  contact  with 
a  solitaiy  nucleus  (cf.  p.  769). 

Virchow  soon  became  aware  that  leuchiemia  is  usually  absent  Avhen 
there  is  a  general  enlargenient  of  the  lyniph-glands,  a  condition  previously 
described  by  Hodgkin ;  and  in  the  '  Krankhaften  Geschwlilste  '  he  described 
under  the  heading  of  "  lympho-sarcoma  "  cases  of  this  kind,  for  which  other 
German  writers  have  used  the  singularly  inept  name  of  "  Pseudo-leukamie." 
A  marked  example  of  splenic  leuchaemia  with  lymphatic  anaemia  was  re- 
corded by  Dr  Frederick  Taylor  ('  Path.  Trans.,'  vol.  xxv,  p.  246). 

Another  Idnd  of  non-splenic  leuchaemia  was  first  described  by  Neumann, 
in  1870,  which  Hosier  and  Cohnheim  subsequently  called  Leuchaemia  myelo- 
genica  or  medullaris,  a  condition  in  which  the  red  marrow  of  the  cancellous 
tissue  of  the  sternum  or  other  bones  is  hypertrophied,  and  the  yellow  mar- 
row loses  its  adipose  character  and  becomes  red  marrow.  Behier  published 
a  case  of  leuchaemia  with  hypertrophy  of  the  lymph-follicles  (solitary  and 
agminated  glands)  of  the  intestine.  The  combination  of  leuchaemia  with 
hypertrophy  of  the  lymphatic  tissue  of  the  liver  or  the  thymus  is  more 
common. 

Apart  from  such  exceptional  instances,  most  cases  of  leuchaemia  are 
distinguished  by  the  following  characters: — (1)  Enlargement  of  the  spleen 
is  present;  (2)  the  increase  of  white  corpuscles  is  almost  entirely  due  to 
increase  of  the  spleno-meduUary  large  nucleated  cells,  Avhich  are  not  present 
in  the  blood  in  health,  nor  in  leucocytosis ;  the  excess  of  leucocytes  in  the 


*  On  the  history  of  the  discovery  sec  further  Virchow  ('  Gesainmelte  Abhandhingen,' 
pp.  149—218)  and  Bennett  (' Princ.  iiiud  Priict.  of  Medicine,'  pp.  857—890). 
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blood  is  great;  (3)  in  probably  all  cases  there  is  hypertrophy  of  redl 
marrow  also.  i  j  ^ 

The  spleen.~In  cases  of  Leuchaemia  the  first  thing  usually  noticed  by 
the  patient  is  that  his  abdomen  is  becoming  larger,  that  there  is  a  fulness 
or  a  lump  in  the  left  side,  or  that  he  has  a  dull  pain  there.  On  examination 
one  generally  finds  that  the  spleen  is  already  very  large ;  larger  than  is 
found  m  any  but  an  advanced  stage  of  other  forms  of  splenic  hypertrophy 
bometimes  it  reaches  the  umbilicus,  and  in  many  cases  it  descends  to  the 
level  of  the  iliac  crest.  As  time  goes  on  it  occupies  a  position  which  could 
hardly  have  been  anticipated  (see  the  series  of  diagrams  in  Dr  Fagge's 
article  m  the  '  Guy's  Hospital  Reports  '  for  1869).  Tethered^by  the  A^essels 
at  its  hilus,  it  follows  a  curved  course,  its  lower  end  sweeping  across  the 
brim  of  the  pelvis,  and  turning  upwards  when  it  has  reached  the  right  iliao 
fossa.  Probably  the  fold  of  the  peritoneum  between  the  splenic  flexure  of 
the  colon  and  the  parietes,  called  sustentaculum  or  trabecula  lienis,  may, 
when  well  developed,  help  to  direct  the  spleen  forwards  {cf.  supra,  p.  739)! 

Ultimately  the  spleen  may  so  completely  fill  the  abdomen  below  the 
navel  that  its  upper  end  can  be  felt  below  the  ribs :  indeed,  in  women  it  has 
often  been  mistaken  for  an  ovarian  tumour.  Its  real  nature  may,  however, 
be  distinguished  by  the  sharp  edge  which  crosses  the  abdomen'  obliquely 
from  the  left  lower  ribs  downwards,  and  which  presents  one  or  more 
notches.  Its  surface  is  almost  always  smooth  and  firm.  A  friction-fremitus 
can  sometimes  be  felt  over  it,  and  with  the  stethoscope  not  only  a  rub,  but 
occasionally  a  blowing  systolic  murmur  is  to  be  heard,  like  the  placental 
souffle.  At  an  advanced  stage  of  the  disease  it  may  be  separated  from  the 
parietes  by  a  layer  of  ascitic  fluid,  through  which  the  fingers  dip  before 
they  reach  it. 

The  spleen  is  often  found  fixed  to  the  adjacent  parts  by  adhesions,  and 
its  capsule  may  present  large  white  opaque  patches.  The  leuchfemic  spleen 
is  by  far  the  largest  produced  by  disease,  and  may  weigh  from  60  to  120 
ounces  up  to  5,  10,  or  even  15  pounds.  Its  cut  surface  is  generally  smooth, 
shining,  and  homogeneous-looking;  but  sometimes  it  is  marked  with  whitish 
lines  and  strife,  due  to  thickenings  of  the  trabeculte.  Its  consistence  is  firm, 
and  its  colour  brownish-red.  The  Malpighian  corpuscles  (splenic  follicles) 
are  not  enlarged,  and  are  often  shrunken.  It  not  infrequently  shows  wedge- 
shaped  pale  nodules,  resembling  the  blocks  produced  by  embolism,  and  pro- 
bably due  to  local  thrombosis.  Histologically  the  organ  is  overgrown,  and 
its  tissue  is  found  full  of  leucocytes — fixed  and  wanderings — most  of  them 
large,  clear,  and  nucleated,  some  large  and  coarsely  granular,  and  some 
lymph-leucocytes. 

The  blood. — In  spleno-medullary  leuchsemia  this  is  paler  than  natural, 
and,  when  the  excess  of  leucocytes  is  very  great,  has  sometimes  a  greyish-red 
colour,  like  a  mixture  of  pus  and  blood.  Moreover,  after  death  the  appear- 
ance of  coagula  in  the  heart,  or  in  the  great  vessels,  is  often  peculiar  ;  they 
are  grey  and  opaque,  instead  of  being  yellow  and  translucent. 

The  red  coriDuscles  are  always  greatly  diminished  in  number.  The 
amount  of  haemoglobin  is  also  diminished,  but  more  or  less  nearly  in  pro- 
portion to  the  diminished  number  of  eiythrocvtes,  not  much  more  as  in 
chlorosis,  nor  much  less  in  proportion  as  in  Addison's  idiopathic  ("  pei-- 
nicious  ")  ansemia.  Nucleated  red  discs  are  observed  in  probably  eveiy 
well-marked  case. 

The  i^roijortion  of  leucocytes  to  red  discs  varies  widely  in  different  cases. 
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and  according  to  the  stage  of  the  disease.  From  the  normal  ratio  which 
is  not  higher  than  1  to  250  or  300,  it  increases  till  it  reaches  1  to  oU,  i  to 
90  1  in  10,  or  1  to  5.  In  extreme  cases  the  leucocytes  may  even  be  more 
numerous  than  the  red,  as  in  a  case  of  Sorensen's,  in  which  they  were 
counted,  and  found  to  be  as  68  to  47  of  red  discs. 

Put  in  another  way,  in  (spleno-meduUary)  leuchsemia  the  red  corpuscles 
fall  from  450,000,000  or  more  in  the  cubic  millimetre  to  2,000,000  or  less  ; 
while  the  white  corpuscles  increase  from  6000  or  8000  in  the  cubic  milli- 
metre to  200,000  or  250,000  or  occasionally  500,000,  or  even  more.* 

The  white  corpuscles  are  not  only  increased  in  number  but  are  also 
altered  in  character.  Examined  in  a  film,  with  suitable  staining  fluid,t  the 
lymphocytes— small  globular  nucleated  clear  cells— are  not  increased  or  are 
even  diminished.  The  normal  (or  normally  most  abundant)  leucocyte 
(small  polymorphic  cell)  with  amoeboid  movement,  horseshoe  or  tripartite 
nucleus,  Avith  fine  granules  and  readily  staining— oxyphil  or  neutrophil— is 
also  not  materially  increased  in  number,  nor  the  coarsely  granular  eosmo- 
phil  cells  described  above.  The  leuchfemia  depends  almost  entirely  on  the 
remarkable  increase  of  the  myelocytes,  large  globular,  nucleated,  granular 
cells,  which  do  not  occur  in  the  healthy  blood,  but  are  characteristic  of  the 
red  marrow. 

These  myelocytes  have  no  amoeboid  movements  on  the  warm  stage — a 
fact  many  years  ago  observed  independently  by  Mr  Golding-Bird  and  by  the 
late  Dr  Cavafy. 

It  is  remarkable  that  this  anf3emia  is  sometimes  unattended  with  obvious 
pallor  of  the  countenance ;  as  Wilks  long  ago  pointed  out,  patients,  even 
at  an  advanced  stage  of  the  disease,  have  often  colour  in  their  cheeks  and 
lips,  so  that,  seeing  them  in  bed,  one  would  hardly  imagine  them  to  be  veiy 
ill.    As  a  rule,  however,  the  skin  is  yellowish  white,  like  wax. 

The  blood-plates  are  said  by  Dr  Kobert  Muir  to  be  increased  in  number 
in  the  spleno-medullary  and  diminished  in  the  lymphatic  cases. 

Charcot's  ciystals  are  frequently  found  in  the  blood  and  also  in  the 
maiTow  of  the  bones.  They  are  of  variable  size,  colourless,  elongated,  and 
octahedral,  consisting  of  two  very  slender  four-sided  pyramids  set  base  to 
base.  Their  chemical  nature  is  uncertain  ;  they  dissolve  in  warm  water  and 
in  alkalies,  but  are  insoluble  in  alcohol  and  ether.  They  have  often  been 
found  in  the  sputum,  particularly  in  cases  of  asthma  (p.  101). 

The  lymph  aria,.— In  perhaps  one  of  every  three  or  four  cases  there  is 
more  or  less  enlargement  of  lymph-glands,  especially  those  of  the  abdomen 
and  chest.  The  increase  in  their  size  is  considerable ;  often  twice  as  large 
as  normal.  They  may  be  firm  and  fleshy,  or  soft  and  medullary.  They  are 
not  found  fused  together,  nor  do  they  penetrate  into  structures  adjacent- 
characters  which  distinguish  them  from  lympho-sarcomata. 

The  follicles  at  the  base  of  the  tongue  and  the  tonsils  may  be  greatly 
swollen.  There  may  also  be  diffused  pharymgitis  and  stomatitis.  The  gums 
may  be  swollen  or  ulcerated.  The  intestinal  follicles,  solitary  and  agmi- 
nated,  are  sometimes  greatly  enlarged,  and  a  lymphoid  growth  is  said  to 
infiltrate  the  submucous  tissue. 

*  See  Dr  A.  E.  Tuylor's  elaborate  and  valuable  "Studies  in  Lpuchaomia,"  publisbed  in 
tbe  'Contributions  from  tlic  Wm.  Popper  Lnboratory,'  Pliiladelpbia,  1900,  p.  148. 

t  Dr  Louis  .Tenner's  stain,  a  solution  of  nietbylene  blue  and  eosin  in  absolute  alcolutl 
('  Lancet,'  1899,  vol.  i,  p.  370),  has  been  bitely  used  in  our  wards  and  laboratories,  and  liiis 
been  found  particularly  easy  aud  satisfactory. 


'""^  ANiEMIA 


able  size.    This  would  now  be  regarded  as  a  mixed  case.  iympi.omata  ot 


remark- 


The  most  constant  and  remarkable  condition  found  after  death,  in  addi- 
tion to  the  enlargernent  of  the  spleen,  is  that  in  the  medulla  of  the  bones, 
hist  described  by  Neumann.  The  cancellous  tissue  acquires  a  yellow  tint 
hke  that  seen  in  osteo-myelitis;  and  on  pressure  a  puriform  juice  exudes! 
Moreover,  the  adipose  tissue  or  yellow  marrow  of  the  shaft  of  Ion-  bonea 
becomes  changed  into  lymphatic  (cytogenic  or  adenoid)  tissue  like  the  red 
marrow  of  the  cancelli,  but  of  the  same  pale  unhealthy  colour  which  is  seen 
in  the  cancellous  tissue  itself ;  and  in  some  cases  the  compact  bone  itself 
IS  transformed  into  a  cancellous  reticular  tissue  filled  with  red  marrow 
Under  the  microscope,  the  normal  fat^cells  of  the  yellow  marrow  have  dis- 
appeared, leaving  only  free  oil-drops  and  fatty  granules.  Sometimes  the 
marroAv  IS  redder  and  firmer— less  like  pus  and  more  like  the  normal  con- 
tents of  cancellous  tissue.  Giant-cells  (myeloid)  are  found  as  in  normal 
red  marrow,  and  a  few  nucleated  eiythrocytes,  while  the  majority  of  the 
leucocytes  which  fill  the  field  have  the  characters  of  myelocytes. 

Hosier  met  with  a  case  in  which  this  leuchasmic  affection  of  the  sternum 
was  indicated  during  life  by  great  tenderness  on  pressure;  and  this 
important  symptom  has  frequently  been  since  observed  (see,  for  instance, 
Dr  Beatty's  case  in  the  '  Brit.  Med.  Journ.'  for  April  18th,  1891). 

The  thymus,  as  above  stated,  is  occasionally  hypertrophied  along  with 
the  spleen  and  lymph-glands,  both  in  children  and  in  young  adults  with  a 
persistent  thymus. 

Of  the  remaining  organs,  the  live?-  is  most  often  diseased  in  spleno- 
medullary  leuch^mia.  It  may  weigh  as  much  as  eight  or  ten  pounds. 
There  is  not  always  any  obvious  change  in  the  appearance  of  its  cut  surface, 
but  in  many  instances  there  are  masses  of  lymphoid  growth  scattered 
through  the  liver,  especially  in  the  neighbourhood  of  the  vessels.  Some- 
times these  are  visible  only  with  the  aid  of  a  lens,  sometimes  they  are 
apparent  as  minute,  greenish-white  gi-anules.  With  the  microscope  nume- 
rous leucocytes  are  seen  between  the  hepatic  cells  within  the  acini,  while 
others  crowd  the  portal  canals. 

The  kidneys  are  less  often  affected.  They  sometimes  show  scattered, 
greyish-white  strife,  running  through  the  cortex,  and  bearing  a  close  resem- 
blance to  those  which  are  seen  in  cases  of  ascending  nephritis  (p.  698). 
The  surface  is  smooth  and  marked  by  eccliymoses.  On  microscopical  exa- 
mination, beside  more  or  less  abundant  extravasation  of  red  discs,  nume- 
rous leucocytes  are  seen  between  the  tubules.  The  urine  is  not  infrequently 
albuminous  during  life,  even  when  there  are  no  other  changes  in  the  kidneys, 
indicative  of  any  form  of  Bright's  disease. 

The  heart,  as  in  other  forms  of  severe  (grave  or  pernicious)  anaemia,  is 
often  found  in  a  state  of  fatty  degeneration. 

The  lungs  occasionally  show  wedge-shaped  infarctus.  This  was  the  case 
in  a  patient  whose  spleen  was  excised  by  Mr  Bryant  in  1866,  and  who  only 
survived  the  operation  three  hours.  The  patches  in  the  back  of  the  lungs 
had  gangrenous  centres  and  red  borders.  Such  patches  are  produced  by 
plugging  of  the  pulmonary  capillaries  by  leucocytes.  The  lungs  in  leu- 
chaemia  appear  not  to  exhibit  definite  nodules  of  a  new  growth,  such  as  are 
seen  in  Hodgkin's  disease ;  and  in  most  cases  they  are  quite  healthy. 

Symptoms. — Next  to  enlargement  of  the  spleen,  the  most  striking  sym- 
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ptoms  are  those  of  severe  anasmia— pallor,  shortness  of  breath,  and  frequent 
hseinorrhage,  with  occasional  attacks  of  pyrexia.  The  lack  of  hiemoglobin, 
by  diminishing  the  amount  of  oxygen  which  can  be  taken  up,  causes  the 
dyspnoea,  which  is  sometimes  the  chief  complaint  of  the  patient.  This  may 
be  present  only  when  muscular  efforts  are  being  made  ;  but  in  extreme  cases 
even  the  slightest  movement  is  attended  with  great  distress.*  Another 
cause  of  dyspnoea  is  obstruction  to  descent  of  the  diaphragm  by  the  enlarged 
spleen. 

Hcemorrhage. — ^Probably  the  over-abundant  leucocytes  adhere  to  tne 
lining  membrane  of  small  vessels,  and  accumulate  so  as  to  obstruct  them 
like  minute  emboH.  But  there  is  also  a  change  in  the  walls  of  the  capil- 
laries, which  renders  them  liable  to  rupture ;  for  we  shall  see  that  liability 
to  haemorrhage  is  also  a  symptom  of  the  other  grave  and  primary  kinds  of 

ansemia.  . 

Epistaxis  is  very  common  ;  it  may  recur  eveiy  day,  and  is  sometimes  the 
direct  cause  of  death.  Bleeding  may  also  take  place  from  the  gums,  the 
stomach  or  bowels,  the  kidneys,  the  lungs,  or  the  uterus.  Moreover,  the 
hajmorrhage,  after  a  wound  or  other  injury,  is  apt  to  be  excessive ;  even  the 
extraction  of  a  tooth  has,  in  at  least  one  case,  led  to  a  fatal  result.  The 
amount  of  fibrin  yielded  by  the  blood  in  this  disease  is  said  to  be  above  the 
normal,  but,  instead  of  coagulating  in  long  elastic  filaments,  when  separated 
by  stirring,  it  falls  in  granular  fragments.  Purpuric  spots  are  frequently 
seen  upon°the  skin ;  and  after  death  the  surface  of  the  heart  may  be  found 
ecchymosed.  A  large  quantity  of  blood  is  sometimes  extravasated  among 
the  muscles  or  behind  the  peritoneum. 

In  the  retinae  htemorrhages  are  frequently  obsei"s^ed,  both  during  hfe 
and  after  death.  According  to  Gowers  they  are  usually  small,  and  most 
abundant  towards  the  periphery ;  they  often  form  striae,  following  the  lines 
of  the  nerve-fibres,  and  after  a  time  the  blood  undergoes  conversion  into  a 
brownish  pigment.  The  hsemorrhagic  patches  often  have  Avhite  or  yellowish- 
white  centres,  and  similar  spots  may  be  observed  without  any  extravasations. 
Liebreich  and  other  observers  since  have  seen  the  retina  aft'ected  with  diffuse 
swelling,  and  its  veins  distended  and  tortuous— "  leuchsemic  retinitis." 
Lastly,  hsemorrhage  into  the  brain  occasionally  occurs,  with  the  ordinary 
symptoms  of  apoplexy. 

Pyrexia,  etc. — The  temperature  is  often  raised  from  time  to  time,  fol- 
lowed after  a  few  days  by  apyrexial  intervals.  Sometimes  this  pj^rexia  is 
accompanied  with  shivering  and  sweating,  and  may  reach  10-3°,  or  higher 
still ;  but  usually  it  is  only  moderate.  Patients  complain  of  muscular  weak- 
ness, headache,  giddiness,  noises  in  the  ears,  and  palpitation.  They  often 
suffer  from  tonsillitis,  gastric  disturbance,  vomiting,  and  diarrh'oea.  Func- 
tional murmurs  are  usually  loud.  The  urine  is  very  acid,  and  has  a  con- 
stant excess  of  urates. 

Course  and  event. — ^Leuchasmia,  as  a  rule,  advances  slowly  towards  a 
fatal  termination.  Its  duration  is  from  one  to  three  years ;  in  the  case  of 
a  child  it  is  much  shorter.  The  extent  to  which  the  spleen  is  enlarged  is 
of  much  less  significance  than  the  degree  of  pallor  and  of  breathlessness  ; 
and  as  regards  the  state  of  the  blood,  it  matters  less  whether  the  number 
of  leucocytes  is  greatly  increased  than  whether  that  of  red  discs  is  greatly 
diminished. 

*  Accordinir  to  «n  observation  mddc  bv  Pettrnlcofer  and  Voit.  diirins  rest  the  quantify 
of  oxypen  absorbed  and  tliiit  of  carbonic  acid  given  olF  were  tlie  same  as  in  health 
('  Zeitschlt.  f.  Biol.,'  v,  319,  1869).    The  figui-fs  were :  0,  790  to  832;  COj,  265  to  249. 
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_  Death  often  takes  place  unexpectedly  by  some  complication  such 
epistaxis,  pleunsy  ..th  effusion,  diarrhoea,  syncope,  or  lobar  pneumonia 

Occasiona  y  li^morrhage  takes  place  into  or  on  the  surface  of  the  brtan 
and  death  follows  with  symptoms  of  hemiplegia  and  con.a.    Dr  Mott  I 
pubhshed  a  case  m  which  hemorrhage  into  the  internal  ear  produced  d  af 
ness  of  that  side  with  loss  of  balance  prouucea  aeat- 

arisL'tveliL'rnf^r'l'''  ^''^''^^         "^^^'^"^  complications 

ausmg  swelling  of  the  legs,  ascites,  and  general  dropsy  come  on,  and  death 
ensues  from  cedema  of  the  lungs. 

thanIn'c4eTnf "^^^"^'^^'^^^^  remissions,  but  they  are  less  common 
tnan  m  cases  of  idiopathic  antemia. 

A  comparatively  small  number  of  cases  of  splenic  leuchaemia  run  an 
acute  course-measured  not  by  months  but  by  weeks.  Such  cases  are  more 
common  m  children  than  in  adults  and  are  frequently  mixed  cases  with 
hypertrophy  of  the  lymph-glands  as  well  as  the  spleem  In  fact,  the  lize 
01  the  spleen  is  very  much  dependent  on  the  duration  of  the  disease  :  it  is 
only  moderately  increased  in  these  acuter  cases,  while  the  largest  spleens 
are  found  m  the  more  chronic  ones.  Some  of  these  cases,  first  described 
by  Frankel  m  1895,  are  associated  with  large  spleen  and.  myelo-leuchemia : 
others  with  enlarged  lymph-glands  and  lymphtemia  (p.  766),  as  in  three  of 
hve  cases  by  Drs  Bradford  and  H.  B.  Shaw  ('  Med.-Chir.  Transax^tions,^ 

^tiologrj. — No  cause  for  leuchaemia  has  yet  been  discovered. 

In  a  certain  number  of  cases,  the  patient  has  previously  suffered  from 
ague.  Gowers  found  it  so  in  thirty  among  150  cases  which  he  collected 
and  at  Guy's  Hospital  Dr  Fagge  believed  the  proportion  was  considerablv 
higher.  If  there  is  more  than  a  coincidence  in  these  results,  it  is  remark- 
able how  long  the  interval  has  sometimes  been,  and  how  mild  the  attack 
of  ague.  In  nine  out  of  twenty-one  cases,  a  period  of  from  ten  to  thirtv 
years  passed  before  leuchaemia  showed  itself  by  any  symptoms.  A  patient 
m  Guy's  Hospital  in  1880,  a  Pole,  had  suffered  from  tertian  ague  in  1858, 
during  four  months  in  Warsaw,  but  first  noticed  an  enlargement  in  the  left 
hypochondrium  in  1866. 

The  characteristic  protozoa  of  intermittent  fever  have  never  been  dis- 
covered in  the  blood  of  a  leuchaemic  patient,  although  recently  Lowitt  has 
described  amoebiform  parasites  in  the  leucocytes. 

Leuchtemia  occurs  about  twice  as  often  in  males  as  in  females.  It 
affects  persons  of  all  ages,  from  infants  to  men  above  seventy,  but  it  is 
most  frequent  in  those  who  are  between  twenty  and  fifty,  and  very  rare  in 
Avomen  above  that  age.    Cases  are  recorded  in  "cattle. 

Pathology. — The  theory  of  splenic  leuchaemia  and  its  allies  is  still  very 
imperfect.  Many  observers,  starting  from  the  fact  that  some  of  the  Avliite 
corpuscles  of  the  blood  are  normally  derived  from  the  Malpighian  bodies  of 
the  spleen,  have  thought  to  account  for  the  phenomena  of  the  disease  by 
supposing  that  the  organ,  being  hypertrophied,  produces  an  excessive 
number  of  white  corpuscles  which  pass  into  the  cii-culation.  But  the  degree 
of  leuchaemia  by  no  means  corresponds  to  the  hypertrophy  of  the  spleen, 
and  its  Malpighian  follicles  are  often  found  small  and  shrunken.  Moreover 
we  have  no  known  parallel  to  morbid  hypertrophy  of  an  organ  with  con- 
sequent excess  of  function. 

Others  have  supposed  some  change  in  the  leucocytes  themselves,  which 
prevents  their  undergoing  conversion  into  red  discs,  but  it  is  very  doubtful 
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whether  any  leucocytes  do  turn  into  red  discs ;  more  probably  the  latter 

have  a  separate  origin.  j  ^    i     j,,^  4-^  n  Inrsre 

The  over.n-owth  of  the  spleen  has  been  supposed  to  be  due  to  a  iarj,e 
number  of  white  corpuscles  being  retained  in  its  texture,  the  occurrence 
of  splenic  enlargement  without  leuchsemia  to  retention  m  the  organ  ot  ail 
the  leucocytes  ;  and  the  fact  that  the  blood  is  sometimes  loaded  with  then), 
while  the  spleen  remains  of  normal  size,  to  their  all  escaping. 

Ehrlich's  hypothesis  is  that  leuchsemia  is  but  exaggerated  leucocytosis, 
nnd  like  the  latter  is  a  protective  reaction  of  the  organism  against  u 
wimary  infection.  Since,  however,  we  do  not  know  the  nature  of  the  sup- 
posed infection,  nor  whether  it  is  particulate  or  chemical,  it  seems  premature 
to  adopt  a  view  which  only  the  gradual  progress  of  knowledge  of  the  process 
of  hsematopoiesis  can  disprove  or  confirm. 

The  clinical  features  of  leuchsemia  are  those  of  severe  progressive  ansemia  . 
(as  "pernicious"  as  the  form  so  named),  and  depend  not  on  the  increase 
of  myelocytes  but  on  the  diminution  of  erythrocytes  and  haemoglobin.  Tlie 
remarkable  enlargement  of  the  spleen  is  more  probably  secondary  to,  than 
causative  of,  the  condition  of  the  blood.  It  is  largest  in  the  oldest  cases, 
and  absent  or  but  slight  in  the  most  acute.  If  this  is  true,  removal  of  the 
spleen  will  be  useless,  and  attempts  to  diminish  it  by  cold  or  electrical 
stimuli  or  large  doses  of  quinine  will  be  equally  futile. 

Until  the  nature  of  the  infective  process,  if  such  there  be,  at  the  root 
of  the  disease,  or  the  origin  of  the  anemia  in  other  ways,  has  been  ascer- 
tained, no  rational  treatment,  preventive  or  curative,  is  possible ;  and  the 
only  plan  is  to  endeavour  to  meet  the  varying  wants  of  the  patients. 

No  infective  microbes  have  yet  been  discovered,  and  of  Lowitt's  amcebi- 
form  parasite  one  can  only  say  that,  as  in  the  case  of  cancer,  its  nature  and 
significance  are  very  doubtful,  and  some  of  the  best  pathologists  regard  it 
as  an  artef  actum.  . 

Nervous  influences  and  toxic  products  of  metabolism  have  been  invoked 
as  causes  of  leuchsemia,  as  of  other  diseases  whose  pathology  is  ]inknowTi. 

The  explanation  of  the  disease  must  wait  a  better  knowledge  ot  the 
process  of  h^matopoiesis  and  hsematolysis  than  we  at  present  possess. 

Treatment.— Inhalation  of  oxygen  has  been  tried  with  varying  success. 
The  best  result  the  writer  has  seen  was  in  the  case  of  a  powerful  police 
constable  with  splenic  leuchsemia  Avho  was  for  several  months  under  my 
colleague  Dr  Frederick  Taylor,  and  went  out  with  all  his  symptoms  relieved. 
He  also  took  arsenic. 

Hosier  relates  the  case  of  a  boy  aged  ten,  whose  spleen  was  considerably  enlarged,  and 
whose  blood  contained  leucocytes  in  the  proportion  ot  one  to  twenty  red  discs ;  he  took  a 
drachm  and  a  half  of  sulphate  of  quinine  in  the  course  of  four  days,  then  ten  giains  and 
afterwards  six  grains  daily.    He  completely  recovered.     ,      .    ^,  .      ^  , 

Dr  Goodhart,  in  1876,  stated  to  the  Clinical  Society  that  m  the  previous  two  years  he 
had  seen  six  cnses.all  in  children  under  two  years  old,  with  moderate  increase  of  tlje  spleen 
and  with  about  ten  times  the  usual  proportion  of  leucocytes  _m  the  blood,  and  that  they  all 
got  better  under  iodide  of  iron,  or  phosphorus,  or  cod-liver  oil. 

Other  cases  have  been  reported  of  benefit  from  a  cold  douche  directed 
upon  the  left  hypochondrium,  and  the  application  of  a  galvanic  current, 
the  positive  pole  being  placed  over  the  tenth  rib,  the  negative  over  the 
enlarged  spleen. 

It  seems  to  be  well  ascertained  that  steel  is  in  these  cases  useless,  and 
arsenic,  though  more  useful,  is  only  so  for  a  time.  When  a  case  is  already 
advanced,  little  or  nothing  can  be  done  to  check  its  progress.    Quinine  is 
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then,  at  least   without  any  appreciable  result.    Transfusion  of  blood  is 
not  more  eftectiml  than  injection  of  salt  solution,  and  that  is  only  useful 
tor  a  very  short  time.    Excision  of  the  spleen  should  be  rejected,  on  accoun 
of  the  danger  of  haemorrhage  from  rupture  of  adhesions,  as  well  as  of  peri- 
tonitis ;  moreover,  it  probably  would  have  no  effect  on  the  state  of  the  blood 
Leuchcenna  myelogenica  was  the  name  formerly  given  to  cases  like  those 
of  Neumann  (p.  759),  m  which  there  are  symptoms  of  leucha^mia  with  in- 
crease of  leucocytes  m  the  blood,  but  no  enlargement  of  the  spleen  or  lyn.ph- 
glands.    In  all  of  these  the  changes  above  described  in  the  bones  are  pre- 
sent ;  and  the  most  characteristic  form  of  leucocytes  found  in  the  blood  are 
myelocytes     Hence,  we  may  define  leucha;mia  as  a  form  of  severe  anaemia 
m  which  abundant  excess  of  white  corpuscles  are  poured  into  the  blood  from 
the  marrow.     The  frequent  enlargement  of  the  spleen  is  probably  only 
secondary,  but  from  a  clinical  point  of  view  we  may  still  use  the  term 
splenic  or  myelo-splenio  leuchsemia  for  the  ordinary  leuch^mia,  and  myelo- 
genica for  the  rarer  form. 

Leuchcemia  lymphatica.—ln  a  small  number  of  cases  a  condition  of  the 
blood  Ilk©  that  of  ordinary  spleno-medullary  leuchsemia  is  associated  with 
enlargement  of  the  lymph-glands,  without  affection  of  the  spleen. 

But  there  are  other  cases,  also  rare,  in  which  with  the  enlarged  lymph- 
glands  of  Hodgkin's  disease  there  is  an  excess  of  leucocytes  in  the  blood  • 
and  It  has  now  been  ascertained  by  Ehrlich,  Cabot,  Lowitt,  and  many  other 
observers  that  m  these  cases  the  increase  of  white  corpuscles  in  the  blood 
during  life  is  not  due  to  excess  of  medullary  cells  ("  myelaemia  "),  but  to  an 
excess  of  the  small,  clear,  nucleated  cells  found  in  the  lymph-glands  and  the 
thymus.  Instead  of  7000  in  the  cubic  millimetre  they  may  count  200,000 
or  more. 

To  this  lymphatic  form  of  leuchaemia  belong  some  at  least  of  the  cases 
of  lymphoid  growths  in  leuchaemia  described  in  France  and  Germany,  and 
by  Dr  T.  D.  Dunn  in  the  '  American  Journ.  of  Med.  Sc.'  for  March,  1894. 


ANiEMiA  Splenica.* — There  may  be  great  enlargement  of  the  spleen  with 
anaemia,  but  without  leuchaemia  (ancemia  lienalis  v.  splenica).  One  case 
occurred  to  Mr  Spencer  Wells,  the  spleen  weighing  6  lbs.,  another  to  Mr 
Squire,  the  spleen  weighing  13  lbs.  Wilks  described  the  disease  in  the 
second  edition  of  his  '  Lectures  on  Path.  Anat.,'  p.  476  (1875). 

Several  cases  have  been  recorded,  chiefly  in  France,  among  children  and 
young  adults,  as  primary  splenic  hypertrophy.  It  is  also  knoA\Ti  as  pseudo- 
leuchasmia  splenica — an  absurd  name. 

It  was  again  described  by  Banti  in  1882.  Tlie  latest  accounts  are  bv 
Bruhl,  by  Dr  Frederick  Taylor  ('  Guy's  Hosp.  Reports,'  lii,  p.  173),  and  bV 
Dr  Samuel  West  in  '  Allbutt's  System  '  (vol.  v,  p.  539). 

A  well-marked  case  was  published  by  the  writer  in  1870  as  a  spleen  from 
a  case  of  fatal  anaemia,  and  another  in  1875  of  enlarged  liver  and  spleen 
from  overgro\vth  of  adenoid  (lymphatic)  tissue  -without  leucha;mia  ('  Path. 
Trans.,'  xxi,  p.  390,  and  xxvi,  p.  199).  Splenic  anaemia  is  a  rare  form  of 
disease  even  among  children  and  in  young  adults. 

The  anaemia  is  usually  marked  before  the  spleen  can  be  felt  below  the 
ribs.  In  the  muscular  wealcness  and  absence  of  emaciation  it  resembles 
the  idiopathic  anaemia  of  Addison,  as  also  in  the  epistaxis  and  retinal  hsemor- 

*  Siinonyms. —  In  France  splenomegalie  primitive;  in  Germany  Pseudo-leuca?mia 
'plenica.    Also  splenic  ciiclie.xia. 
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rha-es  which  mark  its  progress.  There  is  often  pain  from  perisplenitis, 
but^not  oftener,  perhaps,  than  in  cases  of  splenic  leuchsemia.  The  micro- 
scopical appearances  of  the  blood  are  those  of  profound  anaemia : —diminu- 
tion of  the  red  corpuscles  down  to  2,000,000  in  a  cubic  centimetre,  or  as 
low  as  1,370,000  (case  of  Dr  F.  Taylor),  and  corresponding  diminution  of 
hc^moglobin— with  no  increase  of  leucocytes.  The  progress  is  downwards— 
as  in  other  forms  of  primary  anaemia,  with  haemorrhage  and  pyrexia.— and 
the  last  stage  is  marked  by  dropsy  and  feeble  pulse,  with  sometimes  albu- 
minuria, but  without  emaciation;  petechia  and  larger  haemorrhages  are 
found  in  the  mucous  and  serous  membranes  or  the  soUd  viscera.  After 
death  the  spleen  is  found  enlarged  to  double  its  ordinary  size,  and  cases  are 
on  record  of  its  weighing  from  two  to  five  pounds.  To  the  naked  eye  it 
resembles  the  spleen  of  leuchsemia,  but  there  is  more  fibrous  tissue  and  less 
of  adenoid  tissue  (Malpighian  bodies  and  "  splenic  pulp  "). 

The  liver  is  often  enlarged  and  sometimes  cirrhotic.    The  lymph-glands 
and  marrow  are,  in  the  uncomplicated  cases,  healthy. 

The  heart  is  sometimes  fatty  or  dilated. 

If  we  distinguish  by  the  special  name  of  leuchsemia  those  cases  of  the 
ansemia  splenica  of  older  authors  in  which  there  is  excess  of  leucocytes  as 
well  as  defect  of  red  corpuscles  in  the  blood,  we  must,  as  we  have  seen, 
admit  the  anatomical  divisions  of  leuchsemia  splenica,  leuchsemia  myelo- 
genica  (always,  or  almost  always,  combined),  and  leuchsemia  lymphatica, 
with  their  combinations.  In  the  same  way,  when  there  is  no  excess  of 
leucocytes,  we  have  a  corresponding  series  which  may  be  called  anaemia 
splenica,  anemia  lymphatica,  and  ansemia  myelogenica.  The  last  scarcely 
occurs  as  an  independent  malady,  but  is  sometimes  present  as  a  complica- 
tion of  antemia  lymphatica  (^infra,  p.  769);  the  second  will  presently  be 
described  as  Hodgkin's  disease. 

The  pathology  and  origin  of  splenic  ansemia  are  quite  unknown.  At- 
tempts to  find  a  living  organism — schizomycetic  or  amoebiform — have 
hitherto  failed.    It  is  most  frequent  in  children  and  youths. 

The  prognosis  is  hopeless,  for  the  course  is  progressive  and  pernicious, 
and  no  treatment  has  yet  been  found  of  avail. 

Anemia  Ltmpha'i-ica.* — Another  grave  form  of  anaemia  is  characterised 
by  enlargement  of  the  lymph-glands,  though  the  spleen  is  often  affected 
also.  These  cases  present  at  the  bedside  a  common  group  of  symptoms, 
those  of  primary  and  severe  anaemia ;  associated  with  a  more  or  less  general 
and  sometimes  extreme  enlargement  of  the  lymph-glands,  a  moderate  in- 
crease in  the  size  of  the  spleen,  with  the  presence  of  scattered  nodules  in  it, 
and  diminution  of  eiythrocytes  and  of  haemoglobin  Avithout  increase  of 
leucocytes. 

A  name  to  denote  these  cases  which  has  met  with  general  acceptance  is 
that  of  Hodgkin's  disease,  proposed  in  1865  by  Dr  Wilks,  to  whom  we  are 
mainly  indebted  for  the  recognition  of  the  malady  in  this  country.  He  thus 
replaced  the  title  "  Anaemia  lymphatica,"  which  he  had  given  it  in  earlier 
papers  in  the  '  Guy's  Hosp,  Kepoi-ts '  for  1856  and  1862.  He  found,  in  fact, 
that  his  own  observations  had  been  anticipated  by  a  former  lecturer  on  patho- 
logy at  his  own  school,  Dr  Thomas  Hodgkin.  In  a  communication  made  by 
that  accomplished  physician  to  the  Koyal  Medical  and  Chirurgical  Society 


*  Syn. — Hodgkin's  disease — Adenie — Pseudoleukiimie — Lympluidenosis  or  Ijymphoma- 
tosis. 
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m  1832  there  are  recorded  several  instances  in  which  the  spleen  and  Ivru- 
phatic  glands  were  jointly  affected;  of  which  at  least  two,  and  probably  four 
are  examples  oi  the  disease  now  to  be  described.  In  Germany,  Billroth' 
Wunderhch,  Virchow,  and  many  others  have  recognised  the  coidition  as' 
pseudoleulcamte  or  S odgkin'sche  Krankhcit.  In  France  a  ca^se  was  described 
by  Velpeau  m  1839,  and  one  by  Bonfils  in  1856,  but  the  first  complete 
account  of  the  disease  was  given  by  Trousseau  in  one  of  his  graphic  lectures 
•under  the  name  Adenie.^ 

Tlie  glands.— In  many  cases  an  overgrowth  of  lympharia  in  some  par- 
ticular region  has  been  present  for  two  or  three  years  before  any  sign  of 
extension  of  the  disease  to  other  parts.  Dr  Gowers  mentions  the  c^e  of 
u  boy  whose  axillary  glands  were  excised  by  Mr  Chr.  Heath  six  years  after 
they  hrst  became  enlarged,  and  in  whom,  four  years  later,  the  cervical 
glands  on  the  same  side  had  alone  become  affected.  Sometimes  the  morbid 
change  has  seemed  to  spread  by  continuity,  as  from  the  cervical  glands 
to  the  thoracic,  or  from  the  inguinal  to  the  lumbar;  but  in  other 
instances  it  has  apparently  developed  symmetrically  on  opposite  sides  of 
the  body,  as  in  both  sets  of  axillaiy  glands,  or  it  has  sprung  up  simulta- 
neously in  distant  parts. 

The  affected  glands  are  neither  painful  nor  tender,  and  even  when  they 
have  reached  the  size  of  pigeons'  eggs,  remain  freely  movable,  and  un- 
attached to  the  skin.  But  after  a  time  they  sometimes  become  fused 
together  by  an  extension  of  tumour-growth  through  their  capsules,  from 
•one  gland  to  another.  They  may  reach  an  enormous  size;  there  may  be 
several  packets  in  different  regions,  each  the  size  of  a  child's  head,  and 
weighing  after  death  as  much  as  ten  pounds.  They  are  generally  firm  and 
•elastic  to  the  touch,  but  they  may  be  very  soft. 

When  a  general  failure  of  the  health  precedes  the  development  of  ex- 
ternal glandular  swellings,  one  cannot  help  suspecting  that  the  affection 
has  already  begun  in  some  of  the  deeper  glands ;  and  this  suspicion  is 
confirmed  by  a  case,  recorded  by  Wilks,  of  a  man  who  died  in  Guy's  Hos- 
pital in  1856  in  an  extremely  weak  and  anasmic  state,  with  an  enlarged 
■spleen ;  for  the  autopsy  showed  that  the  mediastinal  and  the  lumbar  glands 
were  much  enlarged,  although  the  superficial  glands  were  unaffected.  In 
such  cases  the  diagnosis  may  sometimes  be  cleared  up  by  recognising  signs 
■of  pressure;  for  example,  spasmodic  cough  and  dyspnoea,  distension  of  the 
veins,  oedema  of  an  arm  or  leg,  or  pain  in  the  course  of  the  lumbar  or 
^sacral  nerves.  Sometimes  the  first  sign  of  the  cause  of  the  anaemia  is  the 
■discovery  of  effusion  in  one  pleura. 

Gowers  some  years  ago  made  an  autopsy  in  a  case  of  Sir  William 
Jenner's,  in  which,  there  being  general  glandular  enlargement,  a  mass  of 
growth  extended  from  the  abdominal  glands,  and  involved  the  solar  plexus 
*ind  nerves  going  to  the  adrenal  bodies  ;  here  there  was  a  discoloration  of  the 
skin  having  the  distribution  of  Addison's  disease,  notwithstanding  that  the 
adrenals  themselves  were  healthy.    Osier  has  since  described  a  similar  case. 

*  The  term  Adenia  has  not  met  with  acceptance,  and  has  a  fatal  resemblance  to  ade- 
nocele  and  adenoma.  Lymphatic  anajmia  is  distinctive  and  can  easily  bo  replaced  by  a 
better  when  we  know  more  of  the  nature  of  the  thing  signified.  The  practice  of  affixing 
discoverers'  names  is  very  inconvenient,  and  often  historically  unjust.  In  this  very  ease 
though  Hodgkin's  character  and  service  to  pathology  are  well  worthy  of  remenihrance,  his 
share  in  the  merit  is  scarcely  equal  to  that  of  Sir  Samuel  Wilks.  Of  all  names,  pseudo- 
leukaiiiie  is  the  worst.  Nature  is  never  false,  and  there  is  no  more  reason  to  call  tliis 
group  of  cases  false  than  to  call  those  named  leuchajmia  by  Virchow — false  Hodgkin's 
disease. 
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Enlarged  glands  lying  outside  the  great  visceral  cavities  sometimes  inter- 
fere with  adjacent  structures.  In  the  neck  they  may  compress  the  trachea 
or  the  oesophagus,  or  hamper  the  movements  of  the  lower  jaw,  and  in  the 
armpit  they  may  press  on  the  axillary  vessels  and  nerves,  so  as  to  cause 
pain  and  swelling  of  the  arm.  Several  such  cases  have  been  recorded  by 
oculists  in  which  the  lymphatic  growths  affected  the  orbits. 

The  blood. — Pallor  is,  sooner  or  later,  a  conspicuous  symptom  in  Hodg- 
kin's  disease.  The  cheeks  and  the  lips  are  bloodless  and  waxy-looking  ;  the 
more  so  as  there  is  genei-ally  subcutaneous  oedema,  even  when  albuminuria 
is  not  present.  The  tint  is  Avhite,  not  yellow  nor  chlorotic.  The  patient 
often  loses  flesh  as  the  disease  goes  on. 

The  state  of  the  blood  is  that  of  grave  aniTemia.  When  drawn,  it  is 
strikingly  pale,  and  has  been  compared  to  diluted  claret ;  it  coagulates 
slowly  and  imperfectly.  The  red  discs  in  a  case  that  occurred  at  Guy's 
Hospital  in  1877  were  estimated  at  76  per  cent,  of  the  normal  number, 
and  a  much  greater  reduction  has  been  recorded,  down  to  25  per  cent. 
(C.  R.  MuiTay).  Small  and  irregular-shaped  corpuscles  are  occasionally  met 
with — microcytes  and  poecilocytes. 

The  number  of  leucocytes  is,  in  most  cases,  nonnal ;  and  if  it  is  slightly 
increased,  the  condition  is  leucocytosis,  not  leuchsemia.  The  leucocytes  are 
small,  clear  cells,  Avith  a  single  nucleus  and  scanty  protoplasm — lymph- 
corpuscles.  The  presence  of  eosinophil  leucocytes  is  certainly  not  diagnostic 
of  ansemia  lymphatica. 

It  must  be  remembered  that  many  of  the  cases  of  lymphatic  anaemia 
occur  in  children,  who  very  readily  develop  leucocytosis.  A  moderate  in- 
crease of  white  corpuscles,  in  the  normal  proportion  of  their  several  kinds, 
is  present  in  scarlatina,  jDneumonia,  syphilis,  diphtheria,  variola,  rheu- 
matism, and  cancer,  while  this  leucocytosis  is  slight  or  absent  in  enterica, 
influenza,  and  tuberculosis. 

There  is  always  enlargement  of  the  lymph-glands,  but  only  moderate 
enlargement,  if  any,  of  the  spleen ;  and  there  appears  to  be  no  doubt  that 
in  most  of  these  cases  there  is  no  trace  of  the  change  in  the  bones  which' 
always  accompanies  splenic  leuchtemia. 

Clinically  both  leuchsemia  and  lymphatic  anaemia  are  varieties  of  ingra- 
vescent anaemia  ;  but  in  most  cases  the  observation  of  the  blood  after  appro- 
priate staining  distinguishes  them. 

Nevertheless,  mixed  cases  are  not  uncommon,  and  more  than  one  case 
is  recorded  in  which  tlie  leuchaemia  was  due  to  lymphocytes,  not  myelocytes  ; 
and  yet,  after  death,  the  spleen  and  marrow  were  affected  and  the  lymph- 
glands  were  not. 

Hodgkin's  disease  has  been  observed  wherever  careful  observations  have 
been  made,  though  it  is  nowhere  a  common  disease.  According  to  Mac- 
fadyen's  experience,  it  does  not  occur  in  domestic  animals. 

The  usual  symptoms  of  grave  anaemia  accompany  Hodgkin's  disease. 
There  is  dyspnoea,  which  on  exertion  may  become  extremely  distressing,  and 
the  respirations  are  accelerated,  being  often  from  24  to  36  in  the  minute. 
Hcemorrhage  and  particularly  epistaxis  may  appear,  though  less  frequently 
than  in  splenic  leuchsemia.  The  temperature  of  the  body  often  rises  to 
100°  or  higher ;  in  one  instance  it  reached  103-2°.  According  to  Goweis, 
the  pyrexia  is  sometimes  continuous,  with  slight  diurnal  fluctuations  ;  som«- 
times  it  lasts  only  for  a  few  days  at  a  time,  the  febrile  periods  being 
separated  from  one  another  by  intervals  of  normal  temperature  ;  sometimes 
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it  is  marlved  by  morning  remissions,  the  daily  range  amounting  to  3°  or 
•even  more.  A  persistent  high  temperatm-e  appears  to  be  a  sign  which, 
more  than  any  other,  indicates  a  speedy  and  fatal  termination. 

Ill  1860  a  man  died  in  Guy's  Hospital  nine  days  after  his  admission;  he  lay  with  his 
eyes  closed,  and  was  scarcely  sensible;  his  skin  was  hot,  iind  he  hnd  occasional  rigors;  his 
spleen  could  just  bo  felt;  there  was  a  mass  of  enlarjred  glands  in  the  left  side  of  the  neck, 
and  the  autopsy  showed  that  it  was  a  case  of  Hodgkin's  disease. 

In  a  case  under  Professor  Baumler's  care,  reported  from  Freiburg-in-B. 
by  Dr  Brauneclc,  there  was  a  temperature  of  40-5°  C.  (105°  Fahr.).  '  Ueber 
<iinen  Fall  von  mutipler  Lymphombildung  '  (Hodgkin'sche  Krankheit),  1886, 

The  course  taken  by  cases  of  Hodgkin's  disease  is  very  variable.  Some- 
times the  patient  is  ill  only  a  very  short  period  before  death,  and  the 
lymphatic  glands  may  then  undergo  very  rapid  enlargemeHt. 

In  1867  Dr  Fagge  recorded  the  case  of  a  man  aged  thirty  in  the  'Guy's  Hospital 
Reports'  for  1881.  A  mouth  previously  he  had  a  slight  cough  and  lia5moptysis,  which 
probably  were  due  to  tubercular  disease  of  the  lungs,  since  this  was  found  to  be  present  at 
the  autopsy.  Three  weeks  before  his  death  he  was  suddenly  seized  with  a  dull  heavy 
pain  at  his  chest,  and  six  days  later,  on  March  16th,  he  became  covered  with  purpuric 
spots.  On  the  21st  hasmaturia  set  in.  He  also  expectorated  a  quantity  of  blood, 
which  seemed  to  come  from  the  month.  He  was  admitted  on  March  23rd.  The  spleen  was 
then  much  increased  in  size,  its  edge  being  felt  about  halt  an  inch  below  the  ribs;  but  no 
enlargement  of  lympliatic  glands  was  discovered.  During  the  next  few  days  his  tempera- 
ture ranged  from  99-4°  to  99-9°.  The  diagnosis  was  "  purpura  hemorrhagica."  On  the 
28th  he  had  epistaxis.  On  the  morning  of  the  30th,  at  about  7  a.m.,  he  noticed,  for  the 
first  time,  that  the  glands  of  his  neck  were  enlarged  and  tender.  It  was  then  found  that 
many  other  glands  of  the  body  were  likewise  swollen,  althougli  not  so  tender.  Though 
he  was  pei-spiring  freely,  his  temperature  was  103°.  PIxtreme  dyspnoja  set  in  two  days 
later,  on  April  1st,  and  he  died,  suffocated  by  oedema  of  the  larynx,  at  noon  on  that  day 

On  post-mortem  examination  the  cervical  and  the  axillary  glands  were  seen  to  be 
enlarged,  so  that  some  of  them  measured  an  inch  in  their  long  diameter;  they  were  soft, 
of  a  pinkish  cream-colour,  and  spotted  with  ecchymoses.  The  tonsils  presented  a  similar 
appearance,  and  were  half  an  inch  thick.  The  thymus  formed  a  large  pear-shaped  mass. 
The  spleen  weighed  twenty  ounces;  it  was  pale  and  soft.  The  kidneys  were  very  pale,  and 
'  spotted  all  over  with  patches  which  looked  as  though  they  were  suppurating.  Leuco- 
cytes were  visible  in  large  numbers  in  the  liver  between  the  hepatic  cells,  and  as  many  as 
twenty-five  were  counted  in  a  single  short  capillary  vessel  in  the  substance  of  the  heart. 
Nevertheless  the  blood  was  examined  a  day  or  two  before  the  patient's  death,  without  dis- 
covering any  excess  of  white  corpuscles. 

As  a  rule,  however,  the  progress  of  the  disease  is  slow.  Gowers  gives  a 
table  showing  the  duration  of  fifty  fatal  cases,  the  length  of  which  could  be 
approximately  fixed ;  thirty-three  of  them  ended  within  two  years.  The 
most  common  mode  of  death  is  gradual  exhaustion ;  but  suffocation  some- 
times occurs  from  jDressure  of  the  enlarged  glands  upon  the  trachea,  and 
sometimes  starvation  from  jDressure  upon  the  oesophagus.  Epistaxis  has 
occasionally  been  directly  fatal.  Coma,  delirium,  and  convulsions,  without 
discoverable  cerebral  lesions,  were  observed  in  some  cases  by  the  late  Dr 
Southey.  Pneumonia,  oedema  of  the  lungs,  and  pleurisy  are  not  infrequent 
complications,  and  may  be  the  immediate  cause  of  death.  Diphtheria  of  the 
fauces  has  been  reported  frequently,  but  these  cases  were  probably  sloughing 
of  lymphoma  of  the  tonsils,  not  true  diphtheria. 

The  difference  in  consistency  noticed  above  (p.  768)  has  been  connected 
with,  the  course  of  the  disease,  the  harder  glands  being  more  frequent  in 
the  chronic,  the  softer  in  the  more  acute  cases ;  but  the  inile  is  not  without 
exceptions.    The  acuter  cases  are  more  common  in  children. 

Anatomy. — The  morbid  anatomy  of  Hodgkin's  disease  varies  in  different 
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*flses.  The  affected  glands  usually  appear  Avhitisli  j'ellow,  waxy,  smooth, 
and  lirm,  both  on  surface  and  on  section ;  but  sometimes  they  are  opaque, 
white,  soft,  medullary,  perhaps  spotted  with  haemorrhages,  and  occasionally 
of  a  uniform  deep  reddish-grey  tint.  They  very  rarely  become  caseous,* 
imd  only  cohere,  if  at  all,  in  the  later  stages  of  their  groAvth. 

It  used  to  be  said  that  anatomically  the  glands  in  Hodgkin's  disease  are 
merely  hypertrophied.  But  careful  examination  by  modern  histological 
methods  shows  that,  though  they  consist  of  nothing  but  adenoid  tissue,  its 
disposition  is  more  diffuse  and  uniform,  and  particularly  that  the  distinction 
between  the  medulla  and  the  coi'tex  is  absent,  or  at  least  less  distinct  than 
it  is  in  a  normal  lymph-gland. 

The  earliest  glands  to  appear  enlarged  are  the  cervical,  and  next  the 
.iixillary  and  inguinal.  Subsequently  the  great  collections  of  lympharia  in 
the  mesentery,  and  those  in  the  mediastinum  and  behind  the  peritoneum 
enlarge.  Many  which  are  minute  or  invisible  during  health  are  discovered 
by  this  disease.  Thus  the  writer  saw  one  removed  from  the  sm-face  of  the 
latissimus  dorsi  by  the  late  Prof.  Chassaignac. 

The  spleen  is  only  moderately  enlarged,  its  weight  in  the  cases  noted  by 
iDr  Fagge  having  varied  from  eight  to  twenty-eight  ounces.  On  section 
Tthere  are,  as  a  rule,  found  scattered  through  its  substance  several  firm, 
whitish-yellow  masses,  of  round  or  irregular  shape,  from  the  size  of  peas  to 
lihat  of  hazel-nuts.  Wilks  used  to  compare  them  to  pieces  of  suet  in  a 
pudding,  or  to  the  almonds  in  "  hardbake."  Sometimes,  however,  the  spleen 
in  Hodgkin's  disease  is  uniformly  red  and  homogeneous. 

In  a  case  recorded  by  the  writer  ('  Path.  Trans.'  for  1870,  p.  390),  in  a 
.^rl  of  seventeen,  there  was  sloughing  angina  and  colitis. 

The  liver,  which  may  be  greatly  increased  in  size,  sometimes  contains 
'distinct  nodules,  but  more  often  it  merely  shows  tracts  of  cytogenic  tissue 
running  along  the  portal  canals,  or  minute  nodules  scattered  between  the 
lobules  and  distinctly  recognised  only  with  the  microscope. 

In  a  case  under  the  writer's  care  in  1874:  the  liver  weighed  88  and  the 
■spleen  83  oz.,  without  leuchsemia  or  enlargement  of  lymph-glands  {an(zmia 
Jiepatica)  ('  Path.  Trans.,'  xxvi,  p.  199). 

The  kidneys  are  also  sometimes  affected,  either  with  a  diffuse  intersti- 
Jtial  growth,  or  with  more  or  less  sharply  defined  tumours.  There  may  also 
be  recent  tubal  nephritis. 

The  solitary  follicles  of  the  intestine,  and  also  Peyer's  patches  are  some- 
times greatly  swollen  and  medullary-looking.  In  some  cases  the  "  lenti- 
.cular  "  lymph-follicles  of  the  stomach  are  also  enlarged  (Virchow,  '  Kranldi. 
Geschw.,'  p.  509) ;  f  and  it  is  worthy  of  notice  that  the  tonsils  and  the  fol- 
Jicles  at  the  root  of  the  tongue  may  be  affected  in  the  same  way,  because 
'their  enlargement  can  be  seen  during  life  (see  cases  by  Moxon,  '  Path. 
Trans.,'  xx,  p.  369  ;  and  Legg,  '  St  Barth.  Hosp.  Rep.,'  vol.  xi). 

Another  organ  which  is  accessible  to  clinical  investigation  is  the  testicle. 
In  a  patient  under  Dr  Taylor,  each  epididymis  was  enlarged  so  as  to  be  two 
-or  three  times  the  size  of  the  testicle ;  and  a  similar  condition  was  recorded 
in  one  of  Hodgkin's  original  cases. 

In  the  former  case  the  anterior  mediastinum  contained  a  flattened 
tumour,  one  inch  thick,  Avith  the  left  innominate  vein  running  through  its 
•centre.    In  this  instance  there  were  also  in  each  parietal  pleura  large  flat 

*  On  this  point  sec  Mosler's  paper  (' Virch.  Arcli.,'  Ivi,  p.  14,  nud  infra,  p.  772. 
t  In  two  cases  at  Guy's  Hosjiital  liirdaceous  degeneration  was  found  in  the  enlarged 
;  glands,  but  surgical  operations  had  been  performed,  wliich  led  to  suppuration. 
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nodulated  bands  of  lymphoid  growth  of  a  red  colour,  running  parallel  with 
the  ribs.  In  other  cases  the  pericardium  and  base  of  the  heart  have  l)cen 
invaded,  or  the  disease  has  sjjread  into  the  lungs  from  their  roots. 

Not  infrequently  the  thymus  has  been  greatly  enlarged  and  infiltrated 
with  a  soft  white  growth  (Guy's  Museum,  No.  3128). 

Our  present  knowledge  of  the  histology  of  the  "  adenoid  tissue  of  His,'' 
and  of  its  (leuco-)  cytogenic  function,  throws  clear  light  upon  the  close 
pathological  relation  of  the  spleen  and  lymph-glands  with  the  thymus,  the 
"  solitary  "  follicles  of  the  intestine,  the  "  closed  "  or  "  lenticular  "  follicles 
of  the  tongue  and  of  the  stomach,  Avith  Peyer's  patches  and  the  tonsils,  and 
with  the  difiiised  cytogenic  tissue  of  the  liver. 

The  origin  and  nature  of  this  disease  are,  like  others  in  this  chapter, 
at  present  unknown ;  but  it  forms  a  pathological  link  between  Virchow's 
disease  (with  antemia,  leuchaemia  and  enlarged  spleen),  splenic  anaemia  with- 
out leuchaemia  or  lymph-glands,  and  idiopathic  anaemia  A\dthout  either  leu- 
chaemia or  lymphatic  overgrowth. 

Diagnosis. — The  recognition  of  Hodgkin's  disease  is  generally  easy  at  aa 
advanced  stage  ;  but  at  the  commencement,  when  the  only  symptom  is  a 
mass  of  glands  in  the  neck,  in  an  armijit,  or  in  one  of  the  groins,  they  may 
prove  to  be  "  simple  lymphoma,"  or  tuberculous,  or  syphilitic,  or  secondarr 
to  some  deejD-seated  malignant  tumour.  As  an  instance  of  secondary  sar- 
coma of  lymph-glands,  the  nature  of  Avhich  was  unrecognised  during  life,, 
may  be  cited  the  case  of  a  girl  aged  ten,  whose  body  was  examined  in  1880, 
she  having  died  immediately  after  an  operation  for  the  excision  of  a  mass 
of  glands  in  the  left  axilla  and  above  the  left  clavicle.  It  turned  out  that 
there  was  a  primary  tumour  in  the  left  broad  ligament,  and  that  the  lumbal" 
glands  wei-e  also  sarcomatous,  as  well  as  one  of  the  mediastinal  glands,  fronii 
Avhich  the  new  growth  was  extending  into  the  right  auricle  of  the  heart. 

Such  new  growths,  if  "  innocent,"  are  called  lymphoma  or  lymph- 
adenoma,  i.  e.  a  local  tumour  without  anaemia  and  its  concomitant  general 
symjjtoms.  If  malignant,  they  are  called  lympho-sarcoma  or,  better,  sar- 
coma of  a  lymiDh-gland  (cf.  vol.  i,  p.  87).  In  the  latter  case  they  are  of 
harder  feel  and  more  painful.  The  proof  of  "  malignancy  "  is  reproduction 
in  the  lungs  or  other  viscera  ;  the  distinction  between  lymphoma  (or  lymph- 
adenoma)  and  lympho-sarcoma  (or  sarcoma  beginning  in  a  lymph-gland)  is- 
the  histological  distinction  between  lymphatic  and  sarcomatous  growths. 

It  is  worthy  of  remark  that  a  mass  of  hypertrophied  mesenteric  glands 
has  been  mistaken  for  a  fibroid  tumour  of  the  uterus. 

The  distinction  between  Hodgkin's  disease  and  tubercle  is  almost  as 
difficult  as  between  it  and  sarcoma.  A  tuberculous  gland  is  as  a  inile  tender, 
adherent,  with  the  skin  reddened  and  oedematous,  and  sooner  or  later  it 
suppurates.  As  a  i-ule  it  affects  one  side  of  the  neck,  or  one  groin  or  on& 
axilla.  Moreover  tuberculous  glands  are  secondary  to  tubercle  in  the  organs; 
from  which  they  derive  their  lymph,  while  lymphadenoma  is  idiopathic. 
We  must  remember  that  an  enlarged  gland  in  the  case  of  anaemia  lymphatica 
may  become  infected  by  the  bacillus  of  tubercle  and  caseate.  That  in  the 
strict  sense  is  a  complication. 

Treatment. — In  doubtful  cases  Avhere  only  a  single  gland  or  an  accessible 
clump  of  glands  is  found,  it  is  probably  well  to  have  the  tumour  excised  as 
early  as  possible.  Yerneuil  recorded  one  striking  case  in  which  an  immense 
mass  Avas  removed  Avith  perfect  success,  and  the  patient  Avas  still  in  good 
health  seven  years  after Avards. 


IDIOPATHIC  (pernicious)  ANJIMIA 
Of  internal  medicines,  arsenic  and  phosiJhorus  have  been  most  recom- 
mended. ^  ,      ■        X,-  V. 

The  reputation  of  arsenic  began  with  a  case  of  Billroth  s,  m  whicn  tne 
disease  had  existed  for  ten  months,  the  patient  being  a  woman  of  forty 
the  cervical,  the  axillary,  and  the  inguinal  glands  were  greatly  enlarged  ; 
within  a  fortnight  after  the  commencement  of  the  treatment  they  were 
Already  reduced  in  size,  and  after  two  months  slie  was  discharged  with  only 
a  single  gland  of  the  size  of  a  nut  on  each  side  of  the  neck.  Equal  success 
has  been'since  obtained  in  several  cases,  although  they  are  the  minority. 

Injection  of  liquor  arsenicalis  into  the  enlarged  glands  by  a  subcutaneous 
syringe  has  also  been  practised  at  Vienna.  The  writer  tried  it  two  or  three 
timesT  but  it  produced  pain  and  inflammation  without  apparent  benefit. 

Cacodylate  of  sodium  is  a  new  method  of  administering  large  doses  of 
arsenic  without  producing  digestive  disturbance,  and  has  been  practised  also 
by  subcutaneous  injection.  If  its  therapeutical  powers  are  as  strong  as  its 
toxic  powers  are  weak,  it  mil  be  a  valuable  mode  of  treatment. 

Phosphorus  was  first  given  by  Vemeuil ;  Gowers  in  one  case  saw  its 
administration  followed  by  diminution  in  the  size  of  the  glands,  and  im- 
provement of  the  leucocytosis,  but  the  patient  died  from  intercurrent  renal 
disease.  It  must  be  borne  in  mind  that  the  glands  have  sometimes  become 
much  smaller  shortly  before  death,  independently  of  treatment.  _  On  the 
whole  the  evidence  of  phosphorus  being  useful  is  very  small,  and  it  is  not 
unlikely  to  do  harm. 

Iron  has  often  been  given  for  the  anfemia,  but  without  any  benefit  ; 
iodide  of  potassium  is  equally  useless,  unless  by  a  happy  error  in  diagnosis 
the  disease  is  really  syphilis ;  and  cod-liver  oil  is  as  powerless  in  these  cases 
as  it  is  efficacious  in  those  of  tuberculous  disease  of  the  lympharia. 

Bone-marrow  has  been  highly  recommended,  and  much  used,  but  the 
good  results  are  few,  and  the  failures  numerous. 

The  prognosis  is  always  very  grave,  but  the  only  promising  mode  of 
treatment  at  present  seems  to  be  the  administration  of  large  and  long 
continued  doses  of  arsenic. 

Idiopathic  or  Pernicious  Anemia.* — In  the  present  chapter  we  have 
surveyed  various  clinical  forms  of  anseraia,  and  have  found  that  they  may 
be  classified  in  several  ways.  The  most  important  is  that  which  follows 
their  cEtiolngy,  and  distinguishes  the  want  of  blood  which  is  the  result  of 
direct  hjemorrhage,  or  in  other  ways  clearly  secondary  and  symptomatic, 
from  that  which  is  associated  with  special  anatomical  lesions  of  the  spleen, 
marrow,  and  other  lymphatic  organs.  None  of  these  varieties  are  idiopathic, 
i.  e.  primary,  essential,  and  unexplained  by  antecedents  or  circumstances. 
But  there  remain  certain  rare  cases  which  come  under  none  of  the  pre- 
ceding heads,  and  are  in  the  proper  sense  of  the  term  idiopathic.  This, 
therefore,  appears  to  be  their  most  appropriate  designation  until  we  know 
their  true  cause;  and  it  happens  to  be  also  the  historically  appropriate 
name,  since  it  was  proposed  by  the  physician  who  first  recognised  and  des- 
cribed this  remarkable  form  of  disease. 

Of  the  p«^''ioZo<7//  of  anaemia  we  are  too  ignorant  for  it  to  furnish  a 
satisfactoiy  ground  of  distinction.    But  we  may  more  or  less  probably 


*  Si/noni/ms.  —  Primary,  essential,  or  idiopathic,  anaemia — Addison's  nnasmia-- Per- 
nicious ansemia. — Fr.  Anemic  grave — Anemie  essentielle. —  Oerm.  Progressive  pernicioso 
Aniimie  (Hiermer) — Anajmatosis  (Pepper). 
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divide  cases  on  this  basis  into  those  which  depend  on  want  of  power  to  form 
blood  e  to  form  hjemoglobin)  and.those  which  depend  on  an  accelerated 
process  of  destruction  of  red  blood-corpuscles.  The  former  would  be  marked 
by  milder  symptoms  and  pale  urine.  In  the  latter,  the  symptoms  would  bo 
severe,  the  urme  would  be  dark,  and  iron  would  be  found  accumulated  in  the 
hver  and  other  viscera.  The  former  cases  would  be  benefited  by  <rood  food 
good  air,  and  preparations  of  steel ;  the  latter  would  not. 

Classification,  based  on  the  histology  of  the  blood,  distinguishes  cases  of 
slight  diminution  of  the  number  and  colour  of  red  corpuscles  without  other 
change  (mostly  symptomatic),  cases  of  moderate  diminution  in  number  witli 
great  deficiency  of  haemoglobin  (chlorosis),  cases  of  great  diminution  of  red 
corpuscles  in  number  with  increase  of  leucocytes  (leuch^mia  and  lym- 
phaemia),  and,  lastly,  cases  of  extreme  and  progressive  diminution  of  'the 
discs  in  number,  Avith  microcytosis  and  poecilocytosis. 

Again,  we  might  divide  slight  and  recoverable  cases  of  anaemia  from 
those  which  show  a  more  obstinate  or  ingravescent  character,  which,  how- 
ever they  begin,  after  a  progressive  course  show  a  pernicious  or  malignant 
character,  and  end  in  death.  This  was  the  point  of  view  of  Biermer,  Gusse- 
row,  Immermann,  Quincke,  and  other  physicians,  who,  writing  for  the  most 
part  in  South  Germany  or  Switzerland,  and  sometimes  from  a  g^^njecological 
standpoint,  have  included  cases  of  chlorosis,  of  menorrhagia,  malaria,  gastric 
ulcer,  starvation,  and  other  Idnds  of  secondary  aneemia  along  with  Addison's 
idiopathic  cases  to  form  a  heterogeneous  assemblage  which  only  agree  in  a 
fatal  issue. 

Addison's  idiopathic  cases  are  not  only  essential,  and  grave  or  "  per- 
nicious," they  are  also  marked  by  two  symptoms  —pyrexia  and  h{emorrhage 
— which  they  share  with  AuEemia  lympliatica  (Hodgkin's  disease),  Antemia 
splenica,  and  Leuchsemia.  Different  as  they  are  in  many  respects,  they  form 
a  natural  group,  and  equally  deserve  the  e2>ithet  of  "  pernicious,"  "  progres- 
sive," or  "  grave."  Moreover,  they  all  agree  in  being  intractable  to  iron 
and  benefited  by  arsenic. 

The  history  of  the  recognition  of  idiopathic  anaemia  is  as  follows: — In 
the  year  1855,  the  late  Dr  Thomas  Addison,  in  his.  work  on  '  Diseases  of  the 
Supra-renal  Capsules,'  states  that  the  discovery  of  that  disease  had  been 
made  by  him  Avhile  seeking  in  vain  to  find  a  cause  for  a  remarkable  form  of 
fatal  anaemia,  cases  of  which  had  for  a  long  time  occasionally  come  under 
his  observation.  To  this  affection,  he  added,  he  had  been  accustomed  in 
his  clinical  lectures  to  apply  the  term  "  idiopathic,"  by  way  of  distinction 
from  chlorosis  and  other  anaemic  states  as  could  be  traced  to  "  the  usual 
causes  or  concomitants."  Ever  since,  this  form  of  anaemia  has  been  recog- 
nised by  all  who  have  been  his  colleagues  or  successors  at  Guy's  Hospital ; 
and  allusions  to  it  have  been  made  in  successive  volumes  of  our  '  Reports ' 
and  elsewhere,  particularly  by  Wilks  in  the  '  Reports '  for  1857,  and  in  his 
'  Lectures  on  Pathological  Anatomy  '  (1859).  Dr  Frederick  Taylor  published 
in  the  volume  of  our  'Reports'  for  1878  no  fewer  than  twenty-three  cases 
which  had  been  recorded  year  by  year  since  185.'5. 

When,  however.  Professor  Biermer,  of  Zurich,  described  the  same  con- 
ditions in  1868  under  the  name  of  "  progressive  pernicious  anaemia,"  it  was 
thought  at  first  that  a  new  disease  Avas  brought  to  light. 

Before  Addison's  Avork  appeared,  isolated  cases  had  been  published  by 
Coombe  in  1823,  by  Piorry  and  Marshall  Hall,  and  Dr  liarclay  in  the 
'Medical  Times  '  for  1851.    Lebert.  Avho  Avas  then  at  Zurich,  described  Avhat 
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he  called  "  essentielle  Anamie  "  in  1858,  without  knowledge  of  Addison's 
observations,  and  his  cases  were  not  all  of  the  same  kind.    Cases  recorded 
in  New  England  by  Channing,  as  early  as  1842,  have  been  discovered  by  . 
Drs  Pepper  and  Musser    Philadelphia  Med.  News,'  October,  1882). 

The  following  is  Addison's  original  descriptiou  of  this  remarkable  dis- 
order, published  in  1855  : 

"  For  a  long  period  I  had  from  time  to  time  met  with  a  very  remarkable 
foi-m  of  crenera!  an£Emia  occurring  without  any  discoverable  cause  whatever, 
—cases  in  which  there  had  been  no  previous  loss  of  blood,  no  exhausting 
diarrhoea,  no  chlorosis,  no  purpura,  no  renal,  splenic,  miasmatic,  glandular, 
striunous,  or  malignant  disease. 

Accordintrly,  in  speaking  of  this  form  in  clinical  lectures,  I,  perhaps 
with  little  pro°priety,  apphed  to  it  the  term  '  idiopathic,'  to  distinguish  it 
from  cases  in  which  there  existed  more  or  less  evidence  of  some  of  the  usual 
causes  or  concomitants  of  the  anc^mic  state.  The  disease  presented  m 
dvery  instance  the  same  general  character,  pursued  a  similar  course,  and, 
with  scarcely  a  single  exception,  was  followed,  after  a  variable  period,  by 
the  same  fatal  result. 

"  It  occurs  in  both  sexes,  generally  but  not  exclusively  beyond  the  middle 
period  of  life  ;  and,  so  far  as  I  at  present  know,  chiefly  in  persons  of  a  some- 
what large  and  bulky  frame,  and  with  a  strongly  marked  tendency  to  the 

formation  of  fat.  xi,  +  +i 

"  It  makes  its  approach  in  so  slow  and  insidious  a  manner  that  the 
patient  can  hardly  fix  a  date  to  his  earliest  feeling  of  that  languor  which  is 
shortly  to  become  so  extreme.    The  countenance  gets  pale,  the  whites  of 
the  eves  become  pearly,  the  general  frame  flabby  rather  than  wasted,  the 
pulse" perhaps  large,  but  remarkably  soft  and  compressible,  and  occasionally 
with  a  sUght  jerk,  especially  under  the  slightest  excitement.    There  i8_  an 
increasing  indisposition  to  exertion,  with  an  uncomfortable  feeling  of  famt- 
ness  or  breathlessness  on  attempting  it ,;  the  heart  is  readily  made  to  palpi- 
tate ;  the  whole  surface  of  the  body  presents  a  blanched,  smooth,  and  waxy 
appearance ;  the  lips,  gums,  and  tongue  seem  bloodless ;  the  flabbmess  of 
the  soHds  increases,  the  appetite  fails,  extreme  languor  and  famtness  super- 
vene, breathlessness  and  palpitation  being  produced  by  the  most  trifling 
exertion  or  emotion;  some  slight  oedema  is  probably  perceived  about  the 
ankles.    The  debiHty  becomes  extreme,  the  patient  can  no  longer  rise  from 
his  bed,  the  mijid  occasionally  wanders,  he  falls  into  a  prostrate  and  half- 
torpid  state,  and  at  length  expires.    Nevertheless,  to  the  very  last,  and 
after  a  sickness  of  perhaps  several  months'  duration,  the  bulkiness  of  the 
general  frame  and  the  obesity  often  present  a  most  striking  contrast  to  the 
failure  and  exhaustion  observable  in  eveiy  other  respect. 

"  With  perhaps  a  single  exception,  the  disease,  in  my  own  experience, 
resisted  all  remedial  efforts,  and  sooner  or  later  terminated  fatally. 

"  On  examining  the  bodies  of  such  patients  after  death,  I  have  failed  to 
discover  any  organic  lesion  that  could  properly  or  reasonably  be  assigned  as 
an  adequate  cause  of  such  serious  consequences;  nevertheless  from  the 
disease  having  unifonnly  occurred  in  fat  people,  I  was  naturally  led  to  entei'- 
tain  a  suspicion  that  some  forai  of  fatty  degeneration  might  have  a  share, 
at  least,  in  its  production,  and  I  may  observe  that  in  the  case  last  examined, 
the  heart  had  undergone  such  a  change,  and  that  a  portion  of  the  semilunar 
ganglion  and  solar  plexus,  on  being  subjected  to  microscopic  examination, 
was  pronounced  by  Mr  Quekett  to  have  passed  into  a  corresponding  condi- 
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vol.  1  p.  Jbd)  that  in  tliat  class  of  cases  which  has  specially  Vained  the 
attentaon  of  Dr  Addison,  and  which  he  has  designated  idiopathic  anemia  " 
no  excess  ot  white  corpuscles  is  found  in  the  blood  *  ' 

artid/in  ttT''^  p  the  question  of  priority  will  be  found  in  the  writer's 
<aiticie  m  the   Guy's  Reports  '  for  1882  (vol.  xli  p  236) 

n      i'      ""i?      ^^'""'^  previously  recorded  by  Lebert  and  after- 
Tin  wh^h"'  ^"l"™"'  ''''''  "^'^"^      —  — 
women  which  were  not  idiopathic,  but  secondary  to  pregnancy  or.parturition 

or  menorrhagia,  or  were  combined  ^vith  amenorrh.^a  as  extreme  forms  of 
chlorosis.  Thus  Lebert  describes  his  cases  as  "  Pueq^eral  chlorosis,"  and 
Gusserow  his  as     hochgradigste  Anilmie  Schwan^rerer 

In  another  group  of  cases  of  grave  or  even  fa'tal  anaemia,  the  origin  of 
the^  disease  was  m  protracted  diarrhoea,  or  gastric  ulceration,  or  (as  in  some 
of  Immermanns  and  Quincke's  cases  from  Basle  and  other  parts  of  Swit- 
zerland) privation  and  poverty. 

Idiopathic  and  fatal  anemia  is  always  rare,  but  may  be  seen  in  its  tj^ical 
form  m  France,  Germany,  and  America,  as  well  as  in  Great  Britain,— in 
tact,  wherever  there  is  a  large  population  and  competent  observers.  It  was 
at  one  time  supposed  to  be  particularly  common  among  peasant  women  in 
Switzer  and,  but  this  probably  depended  on  compilers  including  uterine  and 
malarial  cases. 

In  some  instances  the  marrow  of  the  bones  has  been  found  after  death 
changed  m  the  way  described  above  (p.  762).  These  cases  fall  under  anaemia 
myelogenica  (pp.  626,  632);  but  in  many  cases  of  fatal  idiopathic  anaemia 
the  bones  have  been  carefully  examined,  and  no  such  change  has  been  found 

Lastly,  obscure  cases  of  severe  and  incurable  anaemia  have  been  found 
after  death  to  be  due  to  the  presence  of  Schrostomtim  duoclenale  (p  294) 
or,  as  believed,  to  that  of  Bothriocephahis  latus  (p.  285). 

Instead  of  correcting  their  mistaken  diagnosis,  some  writers  have  pub- 
lished these  and  similar  cases  as  "progressive  pernicious  anf^mia  "  due  to 
medullary  degeneration,  or  to  gastric  disease,  or  to  parasitic  worms,  and 

*.tf,t''  '^'''thological   Anatomy'  (1859),  Wilks  wrote.  "We  occasionally 

meet  with  cases  of  fatal  ansemia  where  i,o  disease  is  found  in  the  body,  etc.;"  and  aeain 
inese  cases  ot  simple  aniBmia  which  have  been  called  idiopathic."    Moreover,  in  the 
liny  8  Hosp.  Reports'  for  1857  (3rd  series,  vol.  iii,  pp.  205-211)  and  1859  (p.  108).  he 
put  several  enses  on  record,  referring  them  all  to  the  simple  or  idiopathic  form  of  anemia 
uescribed  by  Addison. 

Haberslion  published  a  case  as  "Idiopathic  Anaemia"  in  the  'Lancet'  for  1863  (vol.  i 
,  referred  to  Addison's  observations  in  the  first  edition  of  his  'Clinique 

medicale,  1865  (tome  iii,  p.  533).  So  also  Dr  Frederick  Taylor,  in  the  '  Gny's  Hosp 
Keports,  3rrt  series,  vol.  xxiii;  Dr  Bramwell,  in  a  p»per  pubii*hed  in.  the  '  Edin:  Med. 
■  ,'o"o^°' .  ^y^"'^^'''  ^^''7;  Df  Stephen  Mackenzie,  in  a  lecture  published  in  the  'Lancet' 
in  18/8,  and  his  three  lectures  in  the  'Brit.  Med.  Journ.,'  Jan.,  1891;  Dr  Coupland.  in  his 
Culstonian  Lectures'  (1881),  and  the  present  writer,  in  a  paper  published  in  '  Virchow's 
Archiv  SIX  years  before  (Bd.  Ixv,  1875).  Not  only  Addison's  colleagues  and  pupils  at 
(^uy  s  Hospital,  but  also  Dr  Brigtowe,  Dr  Quain.  Dr  Sutton,  and  Dr  Howard,  in  Canada, 
were  perfectly  aware  of  the  remarkable  form  of  anajmia  described  by  Addison. 

Lepine,  in  France  ('Revue  mensuelle,' January,  1877) ;  Gai  dne/and  Osier,  in  Montreal 
('  Canada  Med.  and  Surg.  Journ.,'  March,  1877) ;  Osier  (Pepper's  '  System  of  Medicine  ') ; 
and  lepper  and  Musser,  in  Philadelphia  ('American  Journ.  of  Med.  Sc.,' October,  1875, 
and  April,  1877),  confirm  the  same  judgment.  It  is  surprising  that  in  Professor  Immer- 
mann's  article  on  the  disease  in  *  Ziemssen's  Handbuch '  its  recognition  was  still  ascribed 
to  Biermer,  and  Addison's  name  was  not  even  mentioned. 
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have  even  hinted  that  like  causes  would  be  found  in  all  instances  if  carefully 
looked  for. 

But  Addison's  discovery  ^yas  that  patients  may  die  from  want  of  blood, 
which  is  not  preceded  by  hiemorrhage  or  exhausting  discharges,  which  does 
not  originate  in  malaria  or  starvation,  and  is  not  explained  by  organic  or 
parasitic  disease  discovered  after  death.  The  anaemia  is  not  accompanied 
by  excess  of  leucocytes  in  the  blood,  nor  by  anatomical  changes  in  the 
spleen,  the  lymph-glands,  or  the  marrow,  nor  is  it  associated  with  the  sym- 
ptoms of  chlorosis.  It  is  not  uniformly  "  pernicious,"  it  is  not  continuously 
"  progi-essive ; "  but  it  is  "  grave,"  and,  apparently  for  the  present,  "  pri- 
mary," "  essential,"  or  "  idiopathic." 

No  doubt  these  cases  have  their  true  cause  ;  no  disease  is  idiopathic  in 
the  sense  of  being  spontaneous.  But  their  causes  are  not  those  which  are 
known  to  produce  antemia ;  they  are  at  present  as  unknown  as  those  of 
idiopathic  epilepsy  or  psoriasis  or  osteo-arthritis.  No  doubt  some  rare 
■cases  of  apparently  secondary  anaemia  or  of  chlorosis  may  go  on  from  bad 
to  worse,  uninfluenced  by  treatment,  and  at  last  develop  symptoms  of  the 
deepest  and  gravest  anaemia,  just  as  plumbism  or  cerebral  tumours  may 
produce  typical  epileptic  fits,  or  as  frequently  repeated  rheumatism  or  gout 
■or  gonoii'hoeal  synovitis  may  produce  at  last,  more  or  less  completely,  the 
•characteristic  lesions  of  osteo-arthritis.  But  the  important  clinical  fact 
remains  that  patients  may  die  of  extreme  anaemia  without  any  known  cause  ; 
•while  in  the  symptoms  during  life,  in  the  distribution  as  to  age  and  sex,  and 
in  the  appearance  after  death,  these  cases  resemble  one  another  and  form 
a  natural  group.* 

Since  the  third  edition  of-  this  book,  Dr  William  Hunter  has  published 
a  most  laborious  and  exact  analysis  of  cases  of  Addison's  anaemia,  and 
■argues  in  favour  of  its  origin  from  chemical  products  of  decomposition  in 
the  alimentary  tract,  in  the  mouth,  the  stomach,  and  the  intestines.  The 
scientific  value  of  the  obseiwations  on  which  this  theory  is  founded  is  con- 
siderable, and  they  go  far  towards  proving  what  has  been  long  suspected — 
that  the  anaemia  described  by  Addison  is  due  to  destruction,  not  to  lack  of 
production,  of  red  blood  discs  {cf.  p.  781).  But  it  seems  hard  to  believe 
that  so  remarkable  and  fatal  a  condition  should  depend  on  so  common,  and 
apparently  impotent,  a  cause  as  suppuration  of  the  alveoli  of  the  teeth, 
•stomatitis,  or  gastro-intestinal  sepsis.  Dr  Hunter's  treatise  (published  in 
1901)  is  the  most  complete  account  of  the  malady  yet  published;  and 
whether  or  no  he  has  discovered  its  true  cause,  and  thus  deprived  it  of 
the  title  idiopathic,  he  fully  accepts  its  distinction  from  other  forms  of 
anaemia,  both  clinically  and  pathologically. 

Age  and  sex. — Among  the  points  in  which  idiopathic  ancemia  differs 
widely  from  chlorosis  is  its  range  with  respect  to  age  and  sex.  Of  twenty- 
eight  cases  that  occurred  at  Guy's  Hospital  froni  1859  to  the  end  of  1879, 
sixteen  were  in  males,  twelve  in  females.  -  Of  eight  more,  supplied  by  "a 
former  medical  registrar,  Dr  E.  W.  Goodall,  which  ended  fatally  in  the 
Dext  ten  years  (1880—1889),  five  were  in  males  and  three  in  females. 

*  pr  Bramwell  lias  recorded  two  cases  of  foreign  sailors,  in  eiich  of  wliom  "pernicious" 

(1878).  c.tes  three  instances  in  ^vhicl,  it  followed  a  severe 
inental  shock :  one  patient  had  accidentally  poisoned  her  father  instead  of  giving  him  his 
bv  ,1  «W?"-        5^?,"-"  *         f""?  ^''^  the  third  had  been  attacked 

cL«  U  %   T    •  anemia  set  in.    Wilks  has  quoted  similar 

cases  (  Bnt.  Med.  Journ.,'  November  28th.  1884).    So  also  Lepine.  Coupland,  and  Musser. 
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Putting  the  36  cases  from  1859  to  the  end  of  1889  together,  we  have  21 
men  and  15  women.  Of  these  36  patients,  2  only  were  under  twenty,  both 
being  boys ;  4  occurred  between  twenty-one  and  thirty  ;  10  between  thirtv- 
one  and  forty;  10  between  forty-one  and  lifty ;  9  between  fifty-one  and 
sixty  ;  and  1  at  sixty-eight. 

In  the  table  published  by  the  present  writer  in  the  '  Guy's  Hospital 
Keports  '  for  1882  (vol.  xli,  pp.  293-303),  of  102  collected  cases  of  Addi- 
son s  anaemia,  all  adequately  examined  during  life,  and  all  verified  by 
autopsy  after  death,  there  were  6  between  seven  and  fifteen  years  of  age  4 
between  fifteen  and  twenty,  29  between  twenty-one  and  thirty,  26  between 
thirty-one  and  forty,  21  between  forty-one  and  fifty,  13  between  fifty-one 
and  sixty,  and  4  between  sixty  and  sixty-nine.  Thirty-six  cases,  since 
collected  from  American  sources  by  Dr  Musser,  agree  very  closely  as  to  the 
ages  of  the  patients. 

In  the  tabular  statements  of  Heinrich  Muller,  Eichhorst,  and  some  other 
obsei-vers,  there  is  marked  excess  in  number  of  female  patients  over  male. 
Of  44  recorded  at  Zurich  only  9  were  men.  But  this  depends  on  including 
secondary  anaemia,  due  to  parturition,  pregnancy,  or  lactation,  cases  of 
chlorosis,  and  cases  which  recovered  or  which  were  unverified  by  inspection 
after  death.  If  from  Eichhorst's  list  of  only  30  men  to  65  women  we  ex- 
clude all  but  primary  cases,  the  numbers  are  reduced  to  12  to  11,  and  this 
is  much  nearer  the  truth. 

Among  107  cases  collected  by  the  writer  there  Avere  48  in  men  and  59 
in  women.  In  Dr  Coupland's  110  cases  (some  identical  with  the  last)  the 
figures  were  56  to  54,  and  in  Dr  Musser's  39  they  were  24  to  15.  So  that 
there  is  either  no  sexual  disposition  to  the  disease,  or  the  disposing  factors 
in  each  sex  are  counterbalanced. 

Symptovis. — When  a  patient  comes  first  under  observation,  his  usual 
stoiy  is  that  for  some  weeks  or  months  he  has  been  gradually  getting  paler, 
weaker,  and  more  breathless. 

The  anaemia  still  gradually  increases,  and  the  complexion,  instead  of 
being  white,  becomes  of  a  clear  lemon-yellow  tint,  so  that  the  disease  has 
been  mistaken  for  jaundice.  If,  however,  the  conjunctivae  sometimes  show 
a  similar  colour,  this  depends  on  the  presence  of  unusually  yellow  adipose 
tissue  beneath  the  mucous  membrane.  Dr  Bristowe's  case  of  fatal  jaundice 
('  Path.  Trans.,'  vol.  ix,  p.  432)  was  no  doubt,  as  he  susjiected,  one  of  Addi- 
son's idiopathic  anaemia,  and  the  universal  but  not  deep  colour  may  have 
been  the  lemon-yellow  tint  of  this  disease,  for  the  colour  of  the  eyes  is  not 
mentioned.* 

As  a  rule  there  is  no  wasting ;  the  face  and  limbs  are  plump,  and  there 
is  no  deficiency  of  subcutaneous  fat;  in  only  a  few  exceptional  cases  has 
emaciation  been  recorded.  Dryness  of  the  mouth  and  of  the  throat  is  often 
complained  of ;  the  breath  is  sometimes  foetid  ;  nausea  and  vomiting  are 
frequently  present,  especially  in  the  morning,  and  there  is  occasionally  pain 
after  food.  The  bowels  have  been  constipated  in  some  cases,  relaxed  in 
others ;  in  31  cases  recorded  by  Dr  Hale  White  in  the  47th  volume  of  the 
'  Guy's  Hospital  Reports  '  (p.  162),  more  than  half  the  patients  suffered  from 
vomiting,  and  more  than  a  third  from  diarrha>a. 

*  In  a  cnse  of  a  clerpynmn  wlio  died  at  the  age  of  seventy  from  e.xtrenie  anremia, 
recorded  hy  Dr  Dong-Ins.  of  Newbnry,  jaundice  was  ncttially  present  as  a  coinplication, 
but  as  there  w«s  no  antop.<y,  there  may  have  been  carcinoma  present  ('  Lancet,'  July,  1882, 
p.  140). 
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The  pulse  is  frequent  and  jerking.  Pulmonary,  arterial,  and  jugular 
niui-murs  are  common. 

There  is  always  marked  dyspnoea  on  exertion,  and  often  palpitation. 
One  patient  said  that  every  muscular  effort  caused  pain  at  the  back  of  the 
head,  and  this  occii>ital  headache  is,  perhaps,  more  common  than  that  of 
the  vertex. 

Many  patients  have  ejoistaxis  again  and  again ;  in  women  sanguineous 
vaginal  discharges  frequently  occur ;  in  some  persons  the  gums  bleed  or 
pui-puric  spots  appear  on  the  legs,  but  neither  of  these  symptoms  is  common. 

With  the  ophthalmoscope  retinal  hcemorrhages  can  often  be  detected. 
Biermer  seems  to  have  been  the  first  to  notice  them.  They  appear  either  as 
linear  striae,  or  as  rounded  sjDots  or  patches,  which  may  have  whitish  or 
3'^ellowish  centres,  sometimes  consisting  (according  to  Manz)  of  accumula- 
tions of  leucocytes.  The  optic  discs  are  said  to  be  swollen  in  some  cases, 
their  vessels  to  be  tortuous,  and  the  retinae  generally  to  have  a  peculiar 
smoky  apioearance.  A  boy  aged  ten,  who  came  under  Dr  Mackenzie's  care, 
had  well-marked  optic  neuritis.  As  a  rule  there  is  no  defect  of  vision ;  but 
one  of  Immermann's  patients  went  to  the  hospital  because  one  eye  had 
suddenly  become  blind.  A  jDatient  of  the  writer's  recovered  after  hsemor- 
rhage  had  deprived  him  of  nearly  half  the  field  of  vision  of  one  eye. 

The  urine,  as  stated  by  the  writer  in  1882,  in  the  most  typical  cases  of 
idiopathic  anaemia,  is  of  a  deep  clear  colour,  one  of  the  characters  which 
point  to  desti-uction  rather  than  deficient  formation  of  haemoglobin.  This 
point  has  since  been  talcen  up  by  Dr  Hunter  ('  Pract.,'  1880)  and  Dr  Mott 
('  Lancet,'  March,  1889,  and  '  Path.  Trans.,'  vol.  xl,  p.  127) ;  see  also  Mr 
Hopkins'  observations  ('  Guy's  Hosp.  Rep.,'  vol.  1,  p.  354). 

There  is  no  albumen  present,  and  urea  is  deficient.  The  ankles  may 
become  oedematous,  but  there  is  no  considerable  anasarca  nor  ascites,  nor 
have  the  pericardium  and  the  pleura  contained  more  than  a  few  ounces  of 
sei-um  after  death. 

Another  charactei-istic  symptom  of  Addison's  anaemia  is  irregular 
pyrexia.  It  was  first  noticed  by  Immermann,  and  it  has  been  present  in 
almost  every  case  the  writer  has  seen.  Its  course  is  uncertain  ;  the  tem- 
perature sometimes  rises  to  104°,  or  even  higher,  and  after  a  few  days  of 
high  temperature  there  is  perhaps  a  more  or  less  prolonged  interval  of  apy- 
rexia.  As  a  rule  there  are  no  subjective  symptoms  of  fever.  In  some  cases 
pyrexia  appears  early,  but  usually  not  until  an  advanced  stage.  Before 
death  the  thermometer  often  falls  to  97°,  or  even  to  95°. 

The  red  discs  of  the  hlood  are  very  often  found  altered  in  form  (2Joecilo- 
cytosis  of  Quincke  and  Eichhorst),  but  such  changes  are  not  peculiar  to  this 
form  of  anaemia,  as  Avas  once  supposed ;  and  in  some  cases  no  abnormal 
microscopic  appearances  can  be  detected  in  the  blood-discs. 

The  number  of  erythrocytes  is  seldom  more  than  1,100,000  per  cubic 
millimetre,  whereas,  even  in  extreme  chlorosis,  1,300,000  is  the  lowest 
number  the  writer  has  seen.  It  may  reach  750,000,  428,000,  or  (as  in  a 
case  of  Lepine's)  378,750.  In  another  under  Worm  Miiller,  of  Christiania, 
reported  by  Laache,  it  fell  to  360,000. 

Some  blood-discs  are  pale  and  large  (instead  of  7  or  7*5,  8  or  9,  or  even 
14 p  in  diameter),  others  are  small  and  deeply  coloured  (micron/tefi)*  and 
these  seem  to  be  nearly  constantly  present ;  they  jjre  not,  hoAvever,  as  Eich- 
horst thought,  pathognomonic.  Nucleated  red  discs  are  seldom  seen.  Drs 
*  First  noticed  by  Dr  Leared  in  1858  ('  Pntli.  Trans.,'  vol.  ix,  p.  439). 
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Davy  and  Mackern  observed  that  haemoglobin  readily  leaves  the  disc 
("  Lancet,'  1877,  ii,  p.  64  2),  and  Dr  Copenian  that  it~  easily  crystallises  ('  St 
Tliomas's  Hosp.  ^i^ep.,'  vol.  xvi). 

The  white  corpuscles  are  not  increased  iu  numbers,  even  relatively  to 
the  red,  so  that  they  must  share  in  the  atrophy  of  the  histological  elements 
of  the  blood.  They  maintain  the  power  of  auKeboid  movement  on  the  wanii 
stage. 

Spinal  sy?nptoms.— Several  cases  have  now  been  published  in  this 
country  and  abroad  of  degeneration  of  the  lateral  and  posterior  columns  of 
the  cord,  associated  with  extreme  antemia,  of  the  type  now  generally  called 
"  pernicious."  The  observations  began  with  one  of  Lichtheim  in  1887,  and 
a  case,  with  figures  of  the  cord  and  of  the  blood,  by  Dr  F.  E.  Batten, 
appeared  in  the  '  Clinical  Transactions  '  for  1891  (p.  56) ;  see  also  Dr  R. 
Russell's  account  in  '  Brain,'  1900. 

Diagnosis. — This  depends  upon  our  definition  of  the  disease  and  on 
the  rigour  with  which  we  apply  the  terms  of  our  definition.  Moreover,  it 
cannot  be  certain  until  verified  by  an  autopsy.  But  Avhen  the  following 
characters  are  present,  we  may  with  considerable  confidence  make  the  dia- 
gnosis:— (1)  Absence  of  organic  disease  and  of  any  sufficient  cause  of 
ana3mia,  particularly  of  menorrhagia,  the  constant  drain  of  bleeding  haemor- 
rhoids, and  of  such  parasites  as  the  Ancliylostomum ;  (2)  severe  and  ingra-  ■ 
vescent  anaemia,  with  considerable  diminution  in  number  (to  one  half  and 
under)  of  the  red  blood-discs,  together  with  the  presence  of  dark,  small 
corpuscles ;  (3)  absence  of  emaciation ;  (4)  occasional  pyrexia ;  (5)  haemor- 
rhages, and  especially  retinal  haemorrhage. 

The  diagnosis  of  primary  pernicious  antemia  has  been  made  in  cases 
which  have  afterwards  proved  to  be  secondary  to  internal  cancer,  to  ulcer  of 
the  stomach,  phthisis,  mitral  disease,  or  morbus  Brightii. 

The  clinical  likeness  to  Addison's  disease  of  the  adrenals,  remarked  by 
Bristowe,  Broadbent,  Pepper,  and  other  writers,  is  less  close  than  has  been 
supposed.  In  the  latter  disease  the  patient  is  pale,  but  not  excessively 
anaemic,  the  blood  is  normal  or  nearly  so,  and  there  is  decided  emaciation. 
The  bronzed  colour  of  the  skin  is  in  strong  contrast  with  the  clear  yellowish 
pallor  of  Addison's  aniTeiiiia ;  retinal  haemorrhage  and  pyrexia  are  absent, 
and  there  is  frequent  complication  of  phthisis  or  caries  of  the  spine. 

The  distinctions  from  chlorosis  are  as  clear.  Apart  from  the  age  and 
sex  of  the  patient,  the  absence  of  haemorrhage  and  pyrexia  and  the  good 
eft'ect  of  martial  preparations  distinguish  all  but  very  exceptional  cases  of 
chlorosis. 

In  1877  a  man  aged  thirty-eight  was  in  the  clinical  ward  of  Guv's  Hospital  for  seven- 
teen days  with  what  was  helieved  to  he  either  acute  yellow  atrophy  of  the  liver  or  cirrhosis. 
He  hecaine  delirious  and  violent,  and  had  to  be  placed  iu  a  separate  room ;  afterwards  he 
was  insensible,  hut  his  alarming  symptoms  ultimately  subsided  and  he  was  dischai;ged. 
However,  three  months  later  he  returned  to  the  hospital,  and  it  was  then  obvious  that  his 
dise.ase  was  Addison's  ansBmia.  He  sank  and  died,  and  the  liver  was  found  to  be  healthy. 
Other  instances  of  the  same  kind,  and  scarcely  less  striking,  have  occurred. 

In  the  year  1866  a  man  aged  sixty-seven  lay  for  a  long  time  in  the  clinical  ward  of 
Guy's  Hospital  with  what  was  believed  to  be  the  idiopathic  anaemia  of  Addison  ;  but  ftt  the 
autopsy  it  was  found  that  the  lungs  were  full  of  miliary  tuber<;^e6»  and  that  the  liver,  the 
spleen,  and  the  kidneys  also  contained  them  in  smaller  numbers. 

In  1879  a  woman  died  aged  fifty-nine,  whose  skin  had  been  of  a  lemon-yellow  colour, 
and  whose  blood  had  been  found  to  contain  red  discs  of  irregular  form,  so  that  the  diagnosis 
was  supposed  to  be  beyond  question.  However,  the  heart  weighed  twenty  ounces,  the 
minute  arteries  in  the  pia  mater  were  greatly  thickened,  and  the  kidneys,  although  large, 
were  hard  and  glistening,  and  showed  an  excess  of  fibrous  tissue  under  the  microscope. 
It  was  a  case  of  chronic  Bright's  disease. 
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When  there  is  a  doubt  as  to  the  possible  presence  of  the  anhylostomum 
in  the  case  of  anaemia,  it  is  important  to  examine  the  fjeces  of  the  patient 
with  a  microscope,  since  the  ova  of  the  pai'asite  can  be  recognised  in  them 
without  difficulty. 

The  nearest  allies  of  idiopathic  anaemia  are  the  other  forms  of  grave 
antemia,  particularly  that  in  which  the  mai-row  of  the  bones  is  alone  affected 
(Ieuchcemi<i  myelogenica).  Indeed,  the  diagnosis  must  in  some  cases  depend 
upon  the  result  of  insjiection  after  death. 

Morhid  anatomtj. — The  only  changes  found  -post  mortem  are  the  result, 
not  the  causes,  of  the  profound  anaemia.  The  blood  is  pale,  thin,  and  fluid, 
•'  like  washings  of  muscle."  Haernon-hages  are  found  in  the  retina  and  in 
various  internal  organs.  The  fat  is  of  a  deep  yellow  tint,  and  the  muscles 
of  a  remarkably  dark  hue.  There  is  more  or  less  effusion  of  dark-coloured 
serum  in  the  great  cavities.  The  heart  is  in  a  state  of  fatty  degeneration 
(p.  51),  occasionally  the  diaphragm  and  other  muscles,  and  sometimes  the 
liver  and  kidneys  also.  The  gastric  glands  have  been  found  atrophied  by 
Dr  Austin  Flint,  Ponfick,  Dr  B.  Fenwick  ('  Lancet,'  1877),  and  other  patho- 
losists.  But  this  condition  is  not  constant ;  it  occurs  without  marked 
anaemia,  and  it  would,  if  an  efficient  cause  of  disease,  lead,  one  would  sup- 
pose, to  wasting  rather  than  pallor.  The  spleen  is  not  enlarged.  Degene- 
ration of  the  semilunar  ganglia  was  described  by  Quekett  in  one  of  Addison's 
original  cases,  and  has  since  been  observed  by  Eichhorst,  Brigidi,  and 
others ;  but  it  is  more  frequently  absent,  and  is  probably  of  no  significance. 

A  very  important  fact  is  that  excess  of  iron  has  been  detected  in  the 
liver,  derived,  no  doubt,  directly  from  broken-up  haemoglobin. 

This  fact,  first  observed  by  Quincke  in  1876,  and  confirmed  by  Dr- 
William  Hunter  ('  Lancet,'  Sept.  and  Oct.,  1888)  and  Dr  Stevenson  ('  Guy's. 
Hosp.  Reports,'  xlvii,  166),  of  great  accumulation  of  iron  in  the  liver,  and 
to  a  less  extent  in  the  other  viscera,  has  been  frequently  observed  in  casesi 
when  steel  has  not  been  given  as  a  drug.  Another  source  of  fallacy  in  the 
earlier  cases,  was  that  the  blood  was  not  washed  out  from  the  liver  :  but 
Avhen  this  has  been  done,  the  amount  of  iron  is  still  far  greater  than  in  a. 
healthy  liver.  (F.  G.  Hopkins,  '  Guy's  Hosp.  Rep.,'  vol.  1,  p.  350,  and 
plate  vi.) 

If  ferrocyanide  of  potassium  is  allowed  to  soak  into  a  cut  surface  of  the 
liver,  the  addition  of  hydrochloric  acid  causes  no  effect  in  an  ordinary  liver ; 
but  in  cases  of  Addison's  anaemia  it  causes  precipitation  of  ferrocyanide  of 
iron,  and  stains  the  tissue  blue. 

Dr  Hunter  has  succeeded  in  imitating  the  destruction  of  haemoglobin 
and  the  deposition  of  iron  in  the  liver  by  the  administration  to  animals  of 
toluylendiamine. 

Course  and  prognosis. — The  course  of  the  disease  is  not  uniformlj'-  "  pro- 
gressive." On  the  contrary,  there  are  often  decided  pauses,  and  even  appa- 
rent improvement.  The  duration  usual  is  from  three  months  to  a  year. 
In  15  cases  it  is  given  as  from  five  to  eight  weeks.  In  two  cases  which 
occurred  at  Guy's  Hospital  the  disease  is  said  to  have  run  on  for  three 
years,  and  one  patient  stated  that  for  seven  and  a  half  years  he  had  been 
getting  paler  and  weaker.  In  ten  it  lasted  between  eighteen  months  and 
two  years. 

According  to  Immermann  the  fatal  termination  is  sometimes  sudden 
from  syncope ;  but  usually  it  approaches  veiy  slowly,  there  being  delirium, 
apathy,  or  complete  insensibility  for  two  or  three  days  before  death  {coma 


vigiV),  while  sometimes  a  cadaveric  odour  lias  heen  exhaled  from  the 

It  mmt  be  remembered  that  relapses  are  common  in  this  as  in  other 
torms  ot  anaemia.  utxier 

fn  ^.tv  *°  *^^P°««^bi;i*y  °f  recoveiy  from  the  disease,  there  is  i^ood  reason 
o  beheve  that  several  cases  have  permanently  recovered  under,  and  we  may 
hope  as  the  result  of,  treatment.  Addison  himself  met  with  one  suoh  clT 
Other  writers  have  recorded  a  few,  and  the  writer  collected  twentv  authentic 
cases  in  the  vol.  xli,  '  Guy's  Hosp.  Reports  '  (p.  304). 

tl,P,f  fFff*' fK^  1^^       ^"fcer  in  March,  1880,  by  Dr  Thurston,  of  Ashford     He  was 

pale  nnd  weak.  1  he  temperature  was  normal,  the  urine  dark,  and  the  fundus  oculi  r  «l! 
withou  retin.l  haemorrhage.  The  case  whs  regarded  as  e  ther  W  opatht  an^mii 
mternal  ..uncer.  In  October  he  was  paler  than  e^ver,  with  n.ore  d;spra'  ul  id^n  .  of 
the  ankles,  and  soon  after  ,n  attack  of  pyrexia  came  on.  In  Febnmry,  188  hJca  ne  to 
town  again,  and  a  considerable  haemorrhage  in  one  retina  was  discovered  He  ookT,!  en  c 
from  October,  1880,  till  February,  1882,  when  he  had  recovered  his  co louf  and  stXth 

him     iriliT  l  Y  ^^  ""T^^  -^^'-^  -I'-l'  had  long  3 S 

h.m.  In  1882  he  was  reported  well,  and  in  1885  came  to  London  again  on  account  of  a 
return  o  eczema,  and  was  in  good  health.  In  1891  Dr  Uhthoff,  of  Brighto  "  ^nder  whose 
rm'rcsymlnrs.'^^-  --P'"---"'--^  -  that  there  has^een'uoll^nTf 

Dr  Hale  White  has  since  recorded  a  case  of  apparently  complete  re- 
covery from  Addison's  anaemia  in  a  man  aged  forty-two,  under  treatment 
by  arsenic.  Three  years  later  he  was  in  good  health,  and  his  red  corpuscles 
were  fully  up  to  the  average  in  number  and  colour  ('  Guy's  Hosp  Beports  ' 
vol.  xlvii,  p.  168).  .  1 

Treatment.~ln  Addison's  anaemia,  as  in  leuch^mia  and  Hod^^kin's  dis- 
ease, preparations  of  iron  have  proved  to  be  altogether  ineffectual  Too 
often  no  medicine  can  be  found  which  will  check  its  downward  procrress 
Arsemc,  however,  has  sometimes  been  successful  in  cases  which  appeared  to 
be  of  this  nature.    Dr  Bramwell  first  recorded  two  such  instances  (•  Ediu 
Med.  Journ.,'  November,  1877)  :  one  is  that  of  a  man  aged  thirty-eight, 
admitted  to  hospital  for  extreme  anaemia,  with  retinal  hemorrhages;  he 
had  been  ill  seven  months,  and  became  much  worse  under  the  administra- 
tion of  the  tincture  of  iron,  which  was  continued  for  a  fortnight,  but  he 
completely  recovered  in  the  course  of  four  months,  while  takin|  the  liquor 
arsenicalis  in  doses  gradually  increased  from  two  to  twelve  minims.  Dr 
Finny  had  two  successful  cases  ('  Brit.  Med.  Journ.,'  January  3rd,  1880). 

In  the  patient  above  mentioned  recoveiy  took  place  under  full  doses  of 
arsenic,  and  it  was  so  also  in  Dr  White's  case. 

Phosphorus  has  sometimes  been  thought  to  be  useful.  Dr  Broadbent 
published  a  case  of  apparent  recovery  under  its  use  in  a  lad  of  sixteen 
('Practitioner,'  Jan.,'  1875).  The  writer  had  under  his  care  several  years 
ago  a  patient  who  regained  his  appetite  for  a  short  time  under  the  exhibi- 
tion of  phosphorus  in  doses  of  one  twentieth  of  a  grain,  and  became  able  to 
get  downstairs ;  but  he  afterwards  relapsed  and  died.  In  other  cases  it  has 
completely  failed,  and  perhaps  has  sometimes  done  harm. 

Dr  Gibson  has  published  a  case  of  recovery,  after  arsenic  had  failed, 
under  the  administration  of  /3-naphthol. 

F ceding  with  extract  of  red  marrow  has  been  advocated  by  Prof.  Fraser. 
of  Edinburgh,  and  appears  to  be  worthy  of  fm-ther  trial,  although,  unfortu- 
nately, it  has  in  several  cases  failed  in  the  hands  of  others. 

A  once  trusted  remedy,  tramfusion  of  blood,  is  probably  of  no  use  in 
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cases  of  ansemia.  That  the  red  discs  retain  their  structure  after  having 
been  transferred  from  one  person  to  another  seems  to  be  probable  from  the 
fact  that  no  change  in  th'e  urine  is  observed  after  the  operation ;  whereas, 
when  lamb's  blood  is  used,  except  in  very  small  quantities,  an  invariable 
result  seems  to  be  the  escape,  by  tlie  kidneys,  of  haemoglobin  which  has  been 
set  free  by  the  disintegration  of  the  foreign  blood-corpuscles.  But  trans- 
fused blood-discs  are  no  longer  oxygen-bearers. 

Transfusion  was  repeatedly  tried  on  animals  (1665)  by  Lower  and  Sir 
Christopher  Wren,  and  aftenvards  on  human  beings  (1667)  by  Denis  and 
Emmerez,  at  Paris,  where  the  operation  had  been  described  nine  years  pre- 
viously. The  Dutch  anatomist,  Regner  de  Graaf,  devised  apparatus  for  the 
l)ui'pose.  The  operation  fell  into  disrepute  from  the  many  fatal  results 
which,  followed,  but  it  was  revived  by  Dr  Blundell  150  years  later  ('  Med.- 
Chir.  Trans.,'  vol.  ix;  and  'Guy's  Hosp.  Eep.,'  1837,  vol.  ii,  p.  256),  and 
was  extensively  23ractised  between  1870  and  1890.* 

It  is  now  ascertained  that  intravenous  infusion  of  milk  or  of  saline 
solution  is  equally  useful  for  the  time,  and  equally  fails  to  prolong  life  after- 
wards.f  A  safer  way  of  obtaining  the  same  result  is  to  inject  hot  water  into 
the  rectum  or  sheep's  sermn  into  the  axilla  (see  a  valuable  article  on  this 
part  of  the  subject  by  Dr  Beddard,  in  the  '  Guy's  Hosp.  Reports  '  for  1900, 
vol.  Iv,  p.  29). 

Chlorosis. I — From  the  time  of  Hippocrates  this  name  has  been  applied 
to  a  form  of  anaemia  occurring  in  young  women,  which  is  marked  by  a 
sallow,  olivaceous  tint,  by  amenorrhcea  and  by  constipation.  There  is  no 
emaciation,  no  pyrexia,  and  no  secondary  haemorrhage,  nor  is  there  any 
anatomical  change  as  in  leuchaemia  or  splenic  or  lymphatic  anaemia.  The 
peculiar  complexion  of  this  Green-sickness,  as  compared  with  other  kinds  of 
anaemia,  is  not  observed  in  every  case,  but  when  present  is  characteristic 
of  chlorosis.  The  greenish  olive  hue  is  best  seen  in  those  girls  who  are 
naturally  of  a  dark  complexion;  indeed,  x^^'"'",  as  descriptive  of  the  pallor 
of  fear  or  of  death,  is  more  applicable  to  modern  Greeks  and  Spaniards 
than  to  the  xanthochroic  inhabitants  of  Northern  Europe. 

Origin. — At  one  time  chlorosis  was  supposed  to  be  always  caused  by 
disappointment  in  love;  and  it  certainly  often  follows  a  sudden  shock,  or 
violent  emotion,  as  in  modern  instances  cited  by  Trousseau  and  by  Dr 
.Allbutt. 

*  Its  history  will  be  found  detailed  by  Mr  C.  E.  Jenninss  ('  Transfusion  of  Blood  and 
Saline  Fluids,'  .3rd  edition,  1888).  See  also  the  papers  by  Dr  Avelin^  ('Trans.  Obstet. 
Soc.,'  1864)  and  Dr  Braxton  Hicks  ('  Guy's  Hosp.  Kep.,'  1869),  and  the  Report  by  Pro- 
fessor Schafer  to  the  Obstetrical  Society  (vol.  x.xi,  1880).  See  also  Dr  Wm.  Hunter's  three 
lectures  on  '  Transfusion '  before  the  College  of  Surgeons  (August,  1889). 

Transfusion  in  extreme  cases  of  antemia  proved  unsuccessful  in  the  hands  of  Gusserow, 
Quincke,  Bradbury,  and  Bramwell.  It  was  practised  in  a  case  published  by  the  writer  in' 
the  'Guy's  Hospital  Reports'  for  1882-3  (p.  231)  with  only  temporary  beneat.  But 
Quincke  had  five  successful  cases,  including  one  in  which  arterial  transfusion  was  prac- 
tised, beside  one  of  temporary  benefit.  In  all  but  one  of  these  cases  the  patients  were 
women.  In  twenty  cases,  collected  by  Dr  Coupland  in  his  Gnlstonian  Lectures  already 
quoted  (1881),  there  were  fourteen  deaths,  the  remaining  six  being  those  just  mentioned 
by  Quincke. 

t  Compare  the  experience  in  the  case  of  Cholera,  vol.  i,  p.  290. 

X  Synonyms. — Morbus  virgineus.  Icterus  albus,  Leucophlegmasia  virginum.— Pilles 
couleurs,  Maladie  de  vierge. —  Germ.  Bleichsucht. 

The  Greek  word  used  by  classical  writers  is  not  xXwpwo-ic,  but  x^wpo^-'jc  (from  x^wpdc, 
green,  pale),  of  which  the  vernacular  term  "green-sickness"  is  the  translation. 
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It  bears  a  close  relation  to  the  development  of  the  menstrual  function 
for  the  age  at  which  it  shows  itself  is  almost  always  between  the  fourteenth 
year  and  the  twenty-fourth.  The  catanienia  may  have  begun  Avith  more 
or  less  regularity,  and  theremay  be  an  interval  of  amenorrha;a  before  chlo- 
rosis appears.  Those  who  become  the  subjects  of  the  disease  have  often 
been  pale  from  childhood,  and  Dr  Ashwell,  in  the  first  volume  of  the  '  Guy's 
Hospital  lieports  '  (1836),  declared  that  chlorosis,  when  it  aftenvards  assumes 
an  aggravated  form,  has  probably  always  existed  in  some  degree.  In  many 
instances  menstruation  has  never  appeared,  and  pul^erty  can  hardly  be  said 
to  occur  ;  the  axillae  and  the  mons  veneris  continue  devoid  of  hair,  and  the 
uterus  may  retain  throughout  adult  life  the  form  characteristic  of  childhood. 
In  some  cases  of  chlorosis  the  catamenia  are  premature;  and  Niemeyer 
thought  that  whenever  the  menses  appeared  early  while  the  breasts  were 
still  undeveloped,  obstinate  chlorosis  followed.  One  may  see,  however, 
marked  chlorosis  in  a  previously  healthy  and  fresh-coloured  girl :  and,  as 
Immermann  says,  these  cases  are  easiest  to  cure.  On  the  other  hand,  a 
girl  in  whom  the  blood-forming  organs  have  never  produced  enough  hsemo- 
globin  to  give  a  healthy  tint  to  the  cheeks  will  be  likely  to  suffer  more 
than  others  from  the  establishment  of  the  menstrual  function. 

Though  chlorotic  anaemia  is  "  a  malady  most  incident  to  maids,"  we  may 
regard  the  ~  occasional  development  of  an  analogous  condition  in  pale  and 
delicate  boys,  when  the  glandular  activity  of  puberty  begins,  "  as  a  kind  of 
masculine  green-sickness."  But  antemia  in  males  never  takes  the  full 
characters  of  chlorosis. 

Virchow  believed  that  in  many,  if  not  in  all,  of  those  who  become 
chlorotio  at  puberty  there  is,  besides  a  natural  deficiency  of  blood,  a  con- 
genital hypoplasia  or  impex-fect  development  of  the  heart  or  of  the  blood- 
vessels. He  found  that  the  aorta  is  much  smaller,  and  its  walls  much 
thinner  than  in  healthy  persons  of  the  same  age.  Thus  he  speaks  of 
instances  occurring  in  the  bodies  of  well-developed  women,  in  which  the 
aorta  would  hardly  admit  the  little  finger,  whereas  it  ought  to  be  large 
enough  to  receive  the  thumb ;  and  he  cites  an  observation,  made  by  Roki- 
tansky,  of  an  abdominal  aorta  that  was  no  bigger  than  an  iliac  artery 
should  be  or  even  a  carotid.  But,  on  referring  to  the  description  of  Yir- 
chow's  cases,  published  in  1872  (' Ueber  die  Chlorose  und  Anomalien  im 
Gefassapparate  '),  we  find  that  in  several  of  them  there  was  stenosis  of 
either  the  mitral  or  the  aortic  orifice.  Now,  the  aorta  in  its  whole  length 
has  been  repeatedly  found  extremely  narrow  in  those  Avho  were  the  subjects 
of  obstructive  disease  of  valves  on  the  left  side  of  the  heart.  But — with 
a  few  exceptions,  i>erhaps  in  the  case  of  the  mitral  orifice — such  affections 
are  not  congenital,  but  due  to  endocarditis  occurring  in  childhood.  Thus 
it  seems  that  the  hypoplasia  of  the  aorta,  instead  of  being  itself  a  primary 
defect,  is  but  a  secondaiy  result  of  the  valvular  lesion.  Virchow  speaks  of 
some  chlorotic  patients  being  dwarfed  in  stature,  but  this  may  have  been 
due  to  acquired  disease  of  the  heart  in  childhood,  which  often  checks  the 
natural  growth  of  the  body.  After  all,  the  cases  which  give  an  opportunity 
for  anatomical  examination  after  death  are  exceedingly  few,  and  we  cannot 
believe  that  the  multitude  of  robust,  vigorous  young  women  who  have  been 
cured  of  chlorosis,  would  show  anything  but  well-developed  arteries. 

Though,  tlie  specific  gravity  of  chlorotic  blood  is  below  that  of  health, 
the  liquor  sanguinis  is  abundiuit  and  of  high  specific  gravity ;  which  appears 
not  to  be  true  of  ordinary  anaemia  met  with  in  the  male  sex,  and  at  earlier 
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or  later  periods  m  women.  Dr  Lloyd  Jones  also  believes  that  this  condition 
IS  most  olten  met  with  in  large  families,  and  that  chlorosis  is  only  an  exag- 
geration of  what  IS  a  physiological  preparation  for  the  period  of  gestation 
■tind  parturition.    (Report  to  the  British  Med.  Assoc    1897  ) 

Symptoms —These  are  generally  identical  with  those  of  other  forms  of 
^n^mia  (p.  609)  The  pulse  is  regular,  and  often  of  increased  rather  than 
.diminished  resistance.  Beside  breathlessness,  feeble  muscular  power,  and  a 
rapid,  irnt^able  pulse,  vascular  mm-murs  are  seldom  absent,  and  are  more 
marked  and  constant  than  in  any  other  form  of  anjemia.  A  systolic  bruit 
in  the  pulmonaiy  area  (probably  dependent  on  dilatation  of  the  trunk  of 
the  artery  of  the  lungs)  is  very  frequent,  usually  accompanied  by  a  systolic 
murmur  m  the  carotid  and  other  arteries.  The  most  consta.nt  and  charac- 
teristic bruit  IS  a  continuous  humminff  sound*  in  the  internal  jugular  vein 
.(p.  613)  This  IS  sometimes  better  heard  on  the  left,  more  often  on  the 
right  side ;  it  is  increased  in  loudness  during  deep  inspiration,  and  has  a 
;shght  respiratory  rhythm  even  when  the  patient  is  breathing  quietly  •  its 
loca  ity,  continuity,  and  loud  harsh  quality  are  very  distinctive.  The  sound 
IS  almost  exactly  imitated  by  holding  a  large  univalve  shell  to  the  ear  f 
Though  rarely  absent  in  cases  of  chlorosis,  it  may  be  heard  in  other  forms 
of  anaemia  and  not  infrequently  in  healthy  persons  if  the  head  be  turned 
away  and  the  stethoscope  pressed  firmly  down 

befot'^Twi' ''^^T  grows  thin,  and  may  become  fatter  than 
ti\    r  ^'^•'^'^  '^'-^^  "^^^'"'^  «^        ankles.    It  does 

Z  nlZT  h.^mon-hage  has  ever  been  observed,  and  certainly 

^o  other  local  bleeding  occurs ;  nor  is  there  menorrhagia,  but  amenorrhoea 
Leucorrhcea  is  frequently  present.  -tmeuorrnoea. 

One  symptom  of  aucnemia  in  general  is  almost  constant  in  chlorosis-a 
^orpid  state  of  the  colon.  The  constipation  of  chlorotic  girls  often  lasts 
ior  many  days  and  sometimes  for  a  fortnight;  even  if  l5.e  irr  tat^on  o 

T.nL  .  i  unaffected.  This  symptom,  like  the  amenorrhoea,  has  been  sup- 
posed to  be  the  cause  of  the  anemia  by  poisoning  the  blood  with  retained 
fecal  products;  but  the  first  of  the  triad  is  certainly  pallor  and   he  con 

E:?^:-— ^^^^ 

The  blood  in  chlorosis  is  pale  in  proportion  to  the  severitv  of  th, 
The  discoloration  depends  chiefly  upon  deficiency  of  hLZ!L°„  t 
corpuscle,  and  the  number  of  the  red  blood-discs  is  but  S  d  " 

fblooTfirrr^*-  -'"^  h..„globi„on.eter,  and  by  a^pt^'IIe  1^  H 

The  result  of  the  laborious  and  extensivft  hlnnri  «  j. 
in  the  Massachusetts  General  Hospitaf^ Tn^y^^eT^!^^^^^^^^^ 

C^i^^f^^^'^^^'^  Bone..  toM  ..e 

^se;  but  the  Nonne  in  German  means  neither  ire  lo  -  L"  f,"  ^  ''"'^  '""^  "1°  »f 
t  «T„  cjnate.  sonus  abit;  tn  lo^irtan;: SSa  humming-top. 
Aunbus  attentis.  vetercs  reminiscitnr  scdes 
VOr.  11.  Ocennusqne  snns  qno  munnure  nu.rmurnt  iila."-lMNi>on. 
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cytes  per  c-ubic  centimetre  with  an  average  of  only  41  per  cent,  htemoglobin, 
in  contrast  with  an  average  of  only  1,200,000  red  discs  in  "pernicious 
anaemia." 

The  white  corpuscles  are  not  increased  in  number  according  to  Cabot, 
but  there  is  sometimes  moderate  lymphocytosis  {cf.  sujjra,  pp.  752,  766;. 
Coagulation  is  rapid,  whereas  in  "pernicious"  ansemia  it  is  slow. 

Diagnosis. — To  distinguish  chlorosis  from  other  varieties  of  anaemia,  we 
depend  first  on  the  age  and  sex  of  the  patient,  the  peculiar  tint,  the  hsemic 
murmurs,  the  absence  of  loss  of  flesh,  and  the  presence  of  constipation  and 
amenorrhoea. 

Bright's  disease,  mitral  disease,  lead-poisoning,  menorrhagia,  all  produce- 
secondary  anaemia,  which,  when  it  affects  young  women,  may  be  mistalcen 
for  chlorosis.  But  these  are  easily  recognised :  in  practice  we  have  most 
often  to  make  sure  that  the  case  is  not  one  of  gastric  ulcer,  phthisis,  or- 
idiopathic  anaemia  of  Addison. 

It  has  often  happened  that  a  chlorotic  girl  has  been  unexpectedly 
attacked  by  acute  and  fatal  peritonitis ;  and  an  autopsy  has  discovered  the 
cause  of  both  anaemia  and  death  in  a  perforating  ulcer  of  the  stomach. 

The  early  stages  of  pulmonary  disease  are  frequently  overlooked  in 
cases  of  anaemia,  and  the  only  way  to  avoid  the  mistake  is  to  take  the 
evening  temjjerature  once  or  twice  every  week,  and  to  examine  the  sub- 
clavicular spaces  from  time  to  time.  In  1861  a  girl  aged  eighteen,  Avho  was 
admitted  into  Guy's  Hospital  for  chlorosis,  gradually  sank  and  died ;  a  large 
caseous  mass,  which  produced  no  marked  symptoms,  was  found  in  the  cere- 
bellum, and  there  were  a  few  scattered  tubercles  in  the  lungs. 

Gastric  ulcer  and  phthisis  usually  cause  wasting  as  well  as  anaemia ;  but 
Addison's  idiopathic  form  of  anaemia  occurs,  like  chlorosis,  in  stout  subjects. 
The  distinction  from  chlorosis  is  that  in  the  latter  the  diminution  of  colour 
of  each  blood-disc  under  the  microscope  is  much  greater  than  their  diminu- 
tion of  number.  Thus  in  a  recent  case  under  the  writer's  care,  the  haemo- 
giobinometer  showed  the  diminution  of  colour  to  be  about  25  per  cent.,, 
w^hile  the  number  of  red  corpuscles  was  about  3,500,000  per  cubic  milli- 
metre, which  is  not  uncommon  in  women.  Another  distinction  is  the 
absence  of  i^yrexia,  and  a  third  the  absence  of  haemorrhage,  especially 
retinal  haemorrhage.  The  good  effects  of  iron  would  confirm  the  diagnosis. 
As  a  matter  of  fact  w^e  do  not  find  that  "  pernicious  "  essential  anaemia 
begins  at  the  age  or  with  the  symptoms  of  chlorosis. 

Prognosis. — Chlorosis  is  never  directly  fatal,  but  phthisis,  hysteria,  cho- 
rea, gastric  ulcer,  and  exophthalmic  goitre  are  particularly  apt  to  occur  in 
its  course ;  and  its  presence  aggravates  the  danger  of  enteric  fever  or 
pneumonia.    It  does  not  disappear  without  treatment. 

Some  Avomen  have  to  take  steel  year  after  year  in  order  to  keep  free  from 
anaemia.  Indeed,  those  who  have  been  chlorotic  in  early  womanhood  are 
veiy  liable  to  recurrence  in  later  life,  especially  if  they  become  exhausted 
by  child-bearing  or  by  lactation.  Hence  some  wTiters  admit  of  a  climac- 
teric chlorosis. 

Treatment. — Chlorosis  i-esembles  secondary  anaemia  in  being  amenable  to- 
treatment  by  iron.  Splenic  and  lymphatic  anaemia,  leuchaemia,  and  grave 
idiopathic  ("  pernicious  ")  anaemia  are  seldom  benefited,  even  for  a  time,  by 
feri-uo-inoM  medicines.  But  in  most  cases  of  chlorosis,  sufficient  doses  of 
*  A  rnpid  method  of  forming  a  rough  estimate  of  the  corpuscular  ricliness  of  the  blood 
is  by  HediH's  hsematocrit,  a  centrifuge  which  collects  the  corpuscles  into  a  graduated 
glnss  tube. 
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steel  act  in  a  "  specific  "  (i.  e.  constant  and  unexplained)  manner.  The 
famous  Griffith's  mixture  (Mist.  Ferri  Comp.)  is  deservedly  trusted  in  Eng- 
land, and  the  scarcely  less  famous  Blaud's  pills  in  Gemiany  *  Mist  Ferri 
Co.  and  Pil.  Aloes  et  Myrrhae  go  well  together.  Another  excellent  com- 
bination is  sulphate  of  iron,  sulphate  of  magnesia,  and  aromatic  sulphuric 
acid.  The  alkaline  preparations  are  generally  most  serviceable,  but  now 
and  then  the  Tmotura  Ferri  Perchloridi  succeeds  better. 

The  rules  of  treatment  are  to  exhibit  laxatives  along  with  the  prepara- 
tions of  steel,  to  increase  the  latter  until  a  decided  effect  is  produced  and  if 
It  disagrees,  to  diminish  the  dose  or  change  the  preparation,  but 'not  to 
abandon  the  drug:. 

In  some  cases  in  which  there  is  much  gastric  disorder,  it  may  be  advis- 
able to  give  only  bland  preparations,  such  as  the  ammonio-citrate  or  the 
potassio-tartrate  or  the  tasteless  solution  of  dialvsed  iron.  But  it  often 
happens  that  the  tincture  of  the  perchloride,  or  the  sulphate,  can  be  borne 
by  patients  who  have  a  pale  flabby  tongue,  nausea,  vomiting,  and  even  pain 
after  food ;  and  such  treatment  is  generally  attended  with  signal  success 
Large  doses  seem  to  be  much  more  serviceable  than  small.  Probably  their 
advantage  hes  mainly  in  the  fact  that  only  a  small  part  of  what  is  swallowed 
IS  absorbed  into  the  blood;  the  greater  portion  is  converted  into  a  sulphide 
m  the  small  intestine,  and  passes  away  in  the  blackened  fteces. 

The  effect  of  iron  on  the  blood  often  appears  marvellous,  especially 
when  the  obvious  improvement  in  the  patient's  appearance  and  in  her 
breath  and  strength  is  confirmed  by  watching  the  daily  increase  of  the 
number  and  colour  of  the  corpuscles  by  means  of  the  heemocytometer  and 
haemoglobmometer. 

The  fact  that  iron  is  so  important  a  constituent  of  hemoglobin  suggests 
that  It  acts  directly  as  a  food ;  but  to  make  this  view  tenable  one  must 
assume  that  there  has  been  a  deficiency  of  iron  in  the  dietary  of  those  who 
are  thus  benefited ;  and  there  is  seldom  any  evidence  of  this.  One  must 
therefore  suppose  that  it  stimulates  the  process  by  which  heemoglobin  is: 
developed  and  red  corpuscles  formed. 

Much  attention  was  attracted  by  the  publication  in  Bunge's  brilliant 
lectures  on  physiological  and  pathological  chemistry  (which  were  translated 
by  Wooldridge  in  1890),  of  a  theory  on  the  action  of  iron  in  chlorosis, 
(pp  93—105).    He  believed  that  only  iron  in  organic  combination  as  in 
food  can  be  absorbed,  and  that  therefore  all  the  martial  compounds  giver 
pass  through  the  body  unchanged.    The  objection  that  they  cure  chlorosis- 
he  met  by  assuming  that  hydrogen  sulphide  and  alkaline  sulphides  are 
tormed  m  the  intestine,  as  the  first  step  in  the  morbid  condition,  that  they 
combme  with  the  iron  of  the  food,  and  render  it  as  useless  as  if  it  had  come 
from  a  druggist's  shop ;  but  that  if  inorganic  salts  of  iron  are  given  thev 
combine  with  the  sulphides,  and  so  protect  the  organic  iron  of  the'  food 
Ihis  ingenious  theory  has  been  confuted  (1)  by  curing  chlorosis  with  iron 
injected  under  the  skin ;  (2)  by  experience  showing  that  manganese  or 
hydrochloric  acid  do  not  cure  the  disease  as  they  should  do  on  Bunee's 
hypothesis.  ° 

*  J  ^'efi  Sulpb.  gr.  iiss,  Pot.  Carb.  gr.  iss,  Sacch.  gr.  j,  Tragnc.  gr.  ij-iv.    Misce  ft 
pil.    Signetur :  Two,  three,  and  at  last  four  or  five  to  be  taken  tbrice  daily. 
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"The  mariner,  his  blood  inflamed 
With  acrid  salts,  his  very  heart  athirst 
To  gaze  at  nature  in  her  green  array; 
Upon  the  ship's  tall  side  he  stands,  possessed 
With  visions  prompted  by  intense  desire; 
Fair  fields  appear  below,  such  as  he  left 
Far  distant,  such  as  he  would  die  to  find." 

CowPER. 

Scurvy — History — Early  Symptoms:  pwyura,  spongy  gums,  hcemorrliagic 
inflammations — Night-hlindness — Course  and  p-ognosis — etiology — Fro- 
pthylaxis — Pathology — Diagnosis — Treatment — Infantile  scurvy. 

Purpura — Symptomatic  ami  primary  purpura — Aetiology — CJiaracters  and 
events — Morbid  anatomy — Pathology — Diagnosis — Treatment. 

HjiMOPHiLiA — History — Inheritance  usually  in  males  through  females — Course 
and  symptoms — Pathology — Diagnosis — Prognosis —  Treatment. 

This  gx-oup  of  maladies,  like  the  last,  ai-e  ansemic  as  well  as  hseinor- 
I'hagic,  but  here  the  ansemia  is  the  consequence,  not  the  cause,  of  the 
bleeding. 

They  resemble  primary  anaemia  in  being  "  diseases  of  the  blood  "  in  the 
proper  sense  of  the  term,  *.  e.  they  depend,  so  far  as  we  know,  on  a  primary 
disorder  of  the  blood,  which  leads  to  brittleness  and  rupture  of  the  capil- 
laries, and  perhaps  also  to  want  of  power  to  coagulate. 

Scurvy.* — History. — There  is  no  certain  account  of  this  remarkable 
disease  in  the  classical  authors ;  but  in  the  Hippocratic  writings  a  condition 
is  described,  marked  by  foul  breath,  gums  receding  from  the  teeth,  bleeding 
from  the  nose,  and  ulcers  of  the  legs,  which  has  been  probably  referred  to 
scurvy. 

At  the  time  of  the  Crusades  scurvy  made  its  appearance  in  unmistakable 
form  as  a  malady  of  the  camp.    At  the  siege  of  Damietta,  in  1218,  an  epi- 

*  Synonyms. — Scorbutus. — Fr.  Le  scorbut. —  Germ.  Scharbock  or  Schormund. — Dutch 
Scheurbuick.  The  name  is  said  by  Immermann  to  occur  for  the  first  time  in  the  Botano- 
logicon  of  Euricius  Cordus  (1534)  in  the  German  form  "Scharbock,"  derived  from  a 
Danish  word,  Skorbeck,  signifying  "disease  of  the  mouth."  Scorbutus  is  only  a  Latinised 
form  of  the  same.  According  to  Professor  Skeat,  however,  ScJieurbuyck  in  old  Dutch  means 
not  "sore  mouth,"  but  torn  or  ruptured  belly.  He  gives  the  vernacular  word  "scurvy" 
an  independent  origin,  from  scurf  (scab,  schorf,  scrape).  Dolasus  writes,  "Danicfe  Schar- 
buck  indicat  oris  erosionem  et  ventris  torsionem :  inde  et  Foresto  placet  gingibrachitim 
appellare,  cum  et  brachia  intei'dum  afficiat:  ab  aliis  et  dicitur  gingipedinm,  quod  gingivas 
et  pedes  inf'ectet"  ('Encycl.  Med.  Dogm.,'  cap.  xii,  §  1).  Afterwards  (§  3)  he  describes 
"dolor  intestinorum  totiusque.  abdominis,  lancinans,  tensivus  et  quasi  ruptorius,  unde 
fortasse  nomeii  ab  Hollandicis  accepit,  die  Sciirrbiiyk." 
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demic  of  scurvy  appeared,  and  in  1250  the  army  of  Louis  IX  of  France 
suffered  from  it  before  Cairo. 

Sea-scurvy  became  Avell  known  towards  the  end  of  the  fifteenth,  and  in 
the  sixteenth  centuries,  among  the  crews  Avho  then  first  dared  long  sea 
voyages  to  the  East  Indies,  round  the  Cape  of  Good  Hope,  and  afterwards 
to  the  West  Indies  and  America. 

Vasco  de  Gama  had  100  men  out  of  his  crew  of  160  sick  with  scurvy 
after  he  had  doubled  the  Cape.  The  disease  frequently  appears  in  the 
nan-atives  of  the  voyages  of  Dampier,  Anson,  and  Cook 

It  was  found  that,  beside  the  "  sea-scurvy,"  there  was  a  precisely  simi- 
lar "  land-scurvy,"  which  arose  from  time  to  time  among  the  inhabitants  of 
besieged  towns,  in  the  imnates  of  prisons  and  asylums,  and  among  the 
poorer  classes  generally,  when  exposed  to  privation  or  famine.  Unfortu- 
nately the  subject  was  thrown  into  complete  confusion  by  the  publication  of 
a  work,  '  De  Scorbuto,'  by  Severinus  Eugalenus  (1658),  in  which  the  sym- 
ptoms and  effects  of  almost  every  disease  were  jumbled  together.  He 
seems  to  have  had  many  followers ;  and  one  of  the  results  of  their  teaching 
still  remains  in  the  popular  use  of  the  word  "  scurvy  "  as  a  name  for  eczema- 
tous  and  other  eruptions,  and  in  the  traditional  practice,  in  country  districts 
of  England,  of  calling  obstinate  chronic  sores  on  the  leg  "  scorbutic  ulcers." 
Indeed,  the  voluminous  medical  literature  of  the  seventeenth  century  shows 
so  complete  an  ignorance  of  the  real  characters  of  the  disease,  that  Hirsch 
doubts  whether  it  can  ever  have  been  really  common  on  land.  During  that 
period  the  term  scorbutic  seems  to  have  been  used  as  much  as  "  rheumatic  " 
is  at  the  present  time  in  Germany,  "  arthritic  "  in  France,  and  "  gouty  "  in 
England,  to  impose  an  ai-bitrary  pathology  on  obscure  symptoms.  Against 
this  use  Sydenham,  the  first  physician  of  modern  times  who  depended  on 
observation  rather  than  authority,  and  on  facts  rather  than  Avords,  strongly 
protested.  He  asserted  that  true  scurvy,  of  which  in  the  fifty-ninth  chapter 
of  his  '  Processus  Integri '  he  gives  an  admirably  terse  and  accurate  des- 
cription, is  comparatively  rare  in  England.*  Three  years  after  Sydenham's 
death  was  published  and  dedicated  to  William  III.,  in  1691,  the  '  Encyclo- 
paedia Medica  Dogmatica'  of  John  Dolseus ;  and  in  the  twelfth  chapter  of 
the  third  book  he  gives  an  account  of  scurvy  which  presents  the  exact  oppo- 
site of  Sydenham's  masterly  sketch,  as  one  sentence  shows  :  "  Prout  Beatus 
Bontekoe  non  absque  ratione  omnes  fere  morbos  Scorbuti  nomine  com- 
prehendit." 

In  1753  Dr  James  Lind,  Physician  to  His  Majesty's  Royal  Hospital  at 
Haslar,  gave  a  full  and  exact  account  of  scurvy  as  seen  in  sailors,  and  this 
has  been  followed  by  all  later  writers. 

The  fullest  historical  account  of  this  disease,  now  happily  of  little  more 
than  antiquarian  interest,  will  be  found  in  the  late  Dr  Georo-e  Budd's 
article  in  Tweedie's  '  Library  of  Practical  Medicine.'  In  the  fifth  volume  of 
'Reynolds'  System  of  Medicine,'  Dr  Buzzard  gives  a  valuable  description 
from  his  own  observation  of  scurvy  as  it  ai)peared  among  the  allied  troops 
in  the  Crimea,  when  there  were  23,000  cases  in  the  French  army  alone. 
He  reviews  many  other  instances  of  the  outbreak  of  the  disease  in  Scotland, 
m  Ireland,  among  prisoners  of  war,  in  gaols,  in  Arctic  exploration,  and 
among  our  soldiers  in  the  Punjaub,  in  Burmah,  and  in  the  Cape  Colony ; 

*  "Hie  enim  ohiter  (sed  et  lihere  tamen)  dicam,  quod,  licet  nullus  dubitem  quin  scorbutus 
in  his  plagis  boreahbus  rcvera  ii.veniatur,  tauien  eum  morbum  non  tau.  frcquenteni  quain 
ievt  vulgi  opinio  oceurene,  persu.isuiii  niilii  hnbco"  ('Observ.  Med.,'  lib.  vi,  cap.  v,  §  9). 
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<and  he  shows  how  neither  climate  nor  crowding,  squalor  nor  starvation, 
bad  water  nor  salt  meat,  can  any  or  all  of  them  produce  scurvj^ 

Onset  and  early  s^JVlptoms. -The  more  definite  symptoms  of  the  disease 
jre  often  preceded  by  a  general  faibire  of  health  and  strength.    The  face 
becomes  pale  and_  sallow,  with  a  livid  discoloration  of  the  lips  and  cheeks 
So  characteristic  is  the  patient's  appearance,  that  the  cause  may  often  be 
known  at  a  glance;  and  when  several  are  attacked  at  the  same  time,  each 
IS  struck  with  the  altered  aspect  of  the  others.    The  skin  is  dry  and  scurfy 
and  its  hair-folhcles  are  prominent  and  rough  to  the  touch,  as  in  the  con- 
dition known  as  "  goose-skin,"  and  in  jntyriasis  tahescentium.    The  muscles 
waste  and  become  soft  and  flabby.    The  spirits  are  depressed  and  gloomy 
the  mmd  apathetic,  while  lassitude,  fatigue,  and  shortness  of  breath  are 
felt  after  exertion.    The  patient  is  very  sensitive  to  cold ;  and  pains,  des- 
cribed as  "  rheumatic  "  {i.  e.  myalgic),  are  experienced  in  different  part*  of 
the  body,  especially  in  the  loins  and  in  the  calves  of  the  legs.    These  pains 
are  worse  after  exertion,  and  are  relieved  by  rest  and  sleep. 

Hcemorrhage. — After  a  week  or  two  an  eruption  appears  on  the  skin, 
first  over  the  legs,  aftenvards  on  the  arms  and  trunk ;  rarely  upon  the  head 
or  face.  It  consists  of  reddish  or  purple  spots,  chiefly  of  small  size,  and 
most  of  them  with  a  hair-follicle  in  the  centre.  In  severe  cases  there  may 
also  be  bullae,  containing  a  sanguineous  fluid  which  presently  dries  up  into 
crusts,  Avhile  their  bases  often  ulcerate.  More  common  are  larger  sub- 
cutaneous extravasations  of  blood  (vibices),  with  edges  ill-defined  and  fading 
off  into  varied  tints;  they  sometimes  break  down,  and  form  large  ulcers'^ 
with  a  spongy  floor,  exuding  a  thin,  bloody,  putrid  fluid.  Some  of  the  nails 
may  be  detached  by  effused  blood,  and  east  oft"  by  ulceration. 

A  still  more  characteristic  symptom  is  the  formation— sometunes  the 
rapid  formation — of  ill-defined  brawny  indurations  in  the  connective  tissue, 
especially  of  the  hams,  but  also  behind  the  ankles,  along  the  back  of  the 
thighs,  over  the  recti  abdominis,  or  in  the  armpits.  The  skin  over  them 
may  be  free  from  discoloration,  but  they  consist  of  extravasated  clotted 
blood,  mixed  perhaps  with  gelatinous  exudation. 

Blood  is  often  poured  out  into  the  substance  of  the  muscles,  forming 
more  or  less  obvious  swellings,  and  rendering  their  contraction  painful  and 
difficult;  or  it  may  detach  the  periosteum  from  the  bones  over  a  more  or 
less  extensive  area,  most  frequently  along  the  front  of  the  tibia,  where  an 
enlargement  results  which  has  sometimes  been  mistaken  for  a  syphilitic 
node.  A  similar  change  may  also  affect  a  rib,  or  the  scapula,  or  one  of  the 
jawbones,  and  may  sometimes  lead  to  superficial  necrosis  and  exfoliation. 
In  yet  other  instances  extravasation  taltes  place  along  the  epiphysial  lines 
of  growing  bones,  and  causes  their  separation ;  or,  if  thei-e  is  a  recent  frac- 
ture which  has  undergone  repair,  the  callus  may  soften  down,  and  the 
broken  ends  again  become  loose.  Or  effusion  of  blood  may  take  place  into 
the  joints,  especially  the  knees  and  ankles. 

The  characters  of  the  blood  in  scurvy  are  those  of  secondary  anaemia. 
In  severe  cases  the  diminution  of  blood  discs  and  of  hjemoglobin  may  be 
very  great,  with  moderate  leucocytosis ;  but  there  are  no  characteristic  or 
peculiar  features,  and  no  specific  microbes  have  been  discovered  in  the 
blood  or  the  tissues. 

The  most  characteristic  symptom,  which  is  scarcely  ever  absent,  is  the 
state  of  the  gums.  Their  edges  become  bluish-red,  spong}-,  and  detached 
from  the  teeth.    They  are  tender,  and  bleed  at  the  slight-est  touch,  and  may 
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be  so  swollen  as  to  rise  above  the  teeth  or  even  protrude  between  the  lips. 
This  change  is  most  marked  opposite  the  incisors,  but  it  may  also  spread 
towards  the  molars.  When  there  is  a  gap  among  the  teeth,  the  correspond- 
ing pai-t  of  the  gum  remains  healtliy ;  and  in  infants  before  dentition  has 
begun,  as  well  as  in  toothless  old  people,  the  gums  are  unaftected.  Fauvel, 
at  the  Salpetriere,  had  in  1847  a  case  in  an  old  woman  in  whom  a  single 
remaining  tooth  was  surrounded  by  a  mass  of  swollen  gum  ;  the  tooth  was 
•extracted,  and  the  gum  soon  became  level  and  firmer.  When  severe,  a 
scorbutic  state  of  the  gums  renders  mastication  of  solid  food  impossible. 
There  is  a  horrible  foetor  of  the  breath,  the  teeth  become  loose,  and  may 
fall  out,*  while  a  grey  false  membrane  forms  on  the  affected  parts,  and  the 
gums  may  slough,  so  as  to  expose  the  alveolar  processes.  The  fact  that 
the  mucous  membrane  of  the  rest  of  the  mouth  remains  unaffected,  proves 
that  the  peculiar  spongy  state  of  the  gums  is  caused  by  the  presence  of  the 
teeth. 

The  tongue  is  swollen  and  marked  by  the  teeth  at  its  edges.  Lasfegue 
fmd  Legroux:  speak  of  having  frequently  seen  ecchymoses  on  the  palate 
■during  the  epidemic  which  accompanied  the  siege  of  Paris  in  1871. 

Hsemorrhage  from  mucous  membi-anes  is  of  frequent  occurrence  in 
«cm-vy.  Epistaxis  is  the  most  common,  but  bleeding  may  also  take  place 
from  the  stomach  and  intestines.  In  many  epidemics  dysenteric  symptoms 
jxre  present,  but  this  appears  to  be  due  to  a  coincidence  of  the  two  diseases. 
Haemoptysis  seems  to  be  rare,  except  when  gangrenous  pneumonia  sets  in 
«s  a  complication.  More  frequently  the  pericardium,  or  one  of  the  plem-al 
cavities,  or  both  together,  are  attacked  with  inflammation,  attended  with 
abundant  blood-stained  exudation. 

Although  the  face  does  not  often  present  purpuric  spots,  the  skin  round 
one  or  both  of  the  eyes  is  sometimes  puffed  out  into  purple  swellings, 
while  the  conjunctiva  covering  the  eyeball  assumes  a  brilliant  red  colour 
and  projects  above  the  level  of  the  cornea.  Dr  Buzzard  saw  many  cases 
during  the  Crimean  War  of  this  condition,  which  was  attended  with  neither 
pain  nor  discharge ;  they  were  usually  severe  cases,  and  often  ended  fatally. 
Sometimes  hsemorrhage  takes  place  in  the  globe  of  the  eye,  especially  into 
the  anterior  chamber,  and  may  lead  to  iritis,  or  to  hfemorrhagic  choroid- 
itis, or  to  panophthalmitis  Avith  sloughing  of  the  cornea. 

Night-blindness. — The  most  curious  effect  of  scurvy  is  what  is  known  as 
nyctalopia  or  "  night-blindness."t  The  patient  can  see  well  during  the  day, 
and  at  night  he  can  distinguish  objects  near  a  candle  and  even  read  with  a 
good  light.  But  when  he  has  not  the  assistance  of  artificial  light,  he 
becomes  so  blind,  even  though  the  moon  may  be  shining,  that  he  has  to  be 
led  about.  The  pupils  may  be  dilated  in  such  cases,  but  there  are  no 
ophthalmoscopic  changes.  A  sudden  attack  of  this  night-blindness  is  some- 
times the  earliest  indication  of  the  disease.  In  vol.  ii  of  the  '  Ophthalmic 
Hospital  Reports '  (1859)  were  published  articles  by  Dr  Bryson  and  others, 

*  "Upon  examinafciou  we  found  their  teeth  loose,  and  that  many  of  them  had  every 
other  symptom  of  an  inveterate  sea-scurvy."— Cook,  '  Second  Voya<rej'  hook  i,  chap.  iv. 

t  Amblyopia  nocturna.  Keineriilopia  or  Hemeropia  would  better  express  the  modern 
meaning  of  the  word,  for  vvKTa\w7ria(nQ  or  vvKraXtx)^  (an  irregular  compound  of  vvK  and 
<o\(/)  is  used  by  Aristotle  and  Galen  to  signify  dai/'hlindness,  "n  defect  of  sight  incident  to 
children  with  black  eyes,"  only  able  to  see  by  night  (v.  Littro  sul>  voce).  Nyctalopia  is  the 
term,  however,  used  by  Heberdcn  in  a  remarkable  case  he  reports  of  night-blindness  in  a 
man  who  hiid  suffered  from  ague  and  saturnine  palsy,  and  who  probably  died  of  chronic 
Bright's  disease  ('  Commentaries  :  Oculorum  morbi ').  "  Night-blindness '"  is,  at  all  events, 
an  unambiguous  name. 
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vegetables.    He  described  tL  biS  .'monotonous  d.et  of  tough  beef  with  lacic  of 

his  diet  was  im^orcd  on    etuSr  "f  'T^^      '""^^'^^y        lasting  until 

western  ranches.  leturnmg  to  England.    It  was,  he  said,  well  known  on  the 

is  vJrt'dift?"  'V'^A^  symptoms  of  scurvy  develop  themselves 

hist  to  appear  and  it  may  remam  the  sole  manifestation  of  the  disease- 
but  sometimes  it  follows  the  purpura  by  a  considerable  inten^al.    There  1^ 

tin?  ^fZ  '"T^"'      '^^T'  ""''^^  ^  ^1°^  ^^"^^^  ^^t^^si^e  extravasa- 

tion of  blood,  or  an  ordinary  purge  is  unexpectedly  followed  by  profuse 
intestinal  h^morrliage,  or  an  old  chronic  ulcer  of  the  leg  becomes  spongy 
and  Its  discharge  sanious,  i.  e.  thin  and  stained  with  blood 

Course  and  event.~The  course  of  scurvy  is  slow  and  protracted.  There 
s  no  fever,  but  the  appetite  is  bad,  and  there  is  often  much  thirst,  with  a 
longing  for  vegetables  and  fruit.    The  pains  in  the  limbs  become  s^  severe 
as  to  interfere  Avith  sleep;  aucnemia  and  emaciation  advance  rapidly  and 
subcutaneous  cedema  is  present  in  many  cases.    Tlie  urine  is  sometimes 
albuminous,  even  when  the  kidneys  are  after^vards  found  to  be  healthy 
rhe  pulse  becomes  extremely  small  and  weak,  and  the  heart's  impulse  may 
be  imperceptib  e     The  muscular  weakness  is  frequently  so  greai  that  the 
patient  faints  if  he  attempts  to  sit  up  in  bed.    At  the  "  Dreadnouc^ht "  hos- 
pital ship  It  used  to  be  a  rule  for  all  patients  admitted  with  scu?vy  to  be 
hoisted  up  the  ship's  side  in  a  recumbent  position.    Indeed,  syncope  is 
sometnnes  the  cause  of  premature  death,  which  otherwise  does  not  ensue, 
even  m  bad  cases,  until  after  the  lapse  of  several  weeks.     It  is  rare  for 
haemorrhages  of  mucous  membranes  to  destroy  life.    Death  is  more  often 
due  to  gradual  exhaustion  and  prostration,  and  the  mind  is  usuallv  clear 
to  the  last.    In  other  cases  it  is  the  result  of  some  complication,  such  as 
dysentery  or  acute  pneumonia  (which  may  pass  into  gangrene)  or  ulcerative 
endocarditis ;  or,  again,  it  follows  extravasation  of  blood  into  the  cerebral 
membranes,  or  the  huemorrhagic  form  of  pleurisy  or  pericarditis  alreadv 
mentioned. 

In  the  great  majority  of  cases— at  least  when  the  patient  comes  under 
medical  care— recovery  takes  place.  ■  The  improvement  produced  by  proper 
treatment  is  often  immediate  and  striking;  but  nevertheless  many  weeks 
or  even  months  pass  before  the  health  is  completely  restored'.  The 
purpuric  spots  undergo  changes  of  colour  like  those  which  are  seen  in 
bruises,  and  gradually  disappear ;  the  smaller  ones  round  the  hair-follicles 
merely  turn  brown.  The  brawny  indurations  slowly  subside,  but  they  not 
unfrequently  leave  behind  them  thickening  and  fibrous  bands  which  may 
cause  permanent  contractions  of  parts  of  the  limbs,  especially  at  the  knee 
or  the  ankle,  with  atrophy  of  the  corresponding  muscles. 

The  late  Dr  Carrington's  experience  was,  that  at  present  these  protracted 
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cases  are  not  seen  at  the  Seamen's  Hospital  at  Greenwich,  and  that  during 
six  years  no  permanent  injury  had  followed  scurvy.  In  the  worst  cases  it 
was  asserted  that  the  rations  had  been  short  and  the  water  bad. 

Cause  and  2^revention. — Our  knowledge  of  the  aetiology  of  scurvy  is  now 
so  far  perfect  that  we  can  predict  its  occurrence,  and  are  able  to  prevent 
and  to  cure  it. 

So  satisfactory  a  result  of  scientific  medicine  should  lead  us  to  follow 
carefully  the  path  which  led  to  it.  It  has  been  that  of  patient  and  thorough 
investigation,  without  speculation,  or  idle,  vague,  and  perfunctory  "  explana- 
tions." It  was  first  necessary  to  define  what  was  meant  by  scorbutus,  which 
in  the  mouth  of  Eugalenus  and  Dolseus  meant  anything  or  nothing,  as 
scrofula  did  until  our  own  day.  This  was  done  by  Sydenham.  The  next 
step  was  to  give  up  the  philosophical  "  point  of  view  expressed  by  the  great 
Dr  Arbuthnot  that  "  the  scurvy  is  a  distemper  of  the  inhabitants  of  low 
countries,  and  amongst  those  who  inhabit  marshy,  fat,  low,  moist  soils  near 
stagnating  water,  fresh  or  salt ;  invading,  chiefly  in  the  winter,  such  as  are 
sedentaiy  or  live  upon  salted  or  smoked  flesh  and  fish,  or  quantities  of 
unfermented  farinaceous  vegetables,  and  drink  bad  water."  It  was  neces- 
saiy  to  ascertain  not  whether  the  coDimonplaces  of  oetiology  there  assigned 
miffht  be,  but  which  of  them,  if  any,  was  the  true  cause  of  the  disease :  not 
the  exciting,  predisposing,  or  co-operant,  but  the  efiicient  cause,  without 
which  the  effect  is  not.  One  by  one  the  other  supposed  causes  have  been 
disproved  by  experience,  and  by  the  middle  of  last  century  scurvy  was 
proved,  though  not  universally  believed,  to  be  caused  by  something  wrong 
in  diet.  The  inquiry  has  since  been  pushed  further,  and  of  all  the  consti- 
tuents of  healthy  diet,  the  one  of  which  the  lack  causes  scurv}'  is  now  proved 
to  be  a  due  supply  of  fresh  vegetable  food.  The  question  whether  scurvy 
ever  arises  when  a  proper  quantity  of  such  food  has  been  taken  may  be 
answered  in  the  negative.  Immermann,  indeed,  cites  in  '  Ziemssen's  Hand- 
buch  '  a  few  instances  in  which  he  says  that  the  disease  prevailed  notwith- 
standing that  there  Avas  an  abundant  supply  of  vegetables.  But  on  looking 
up  the  first  of  them,  an  epidemic  Avhich  occurred  in  the  barracks  of  Rastadt, 
in  the  winter  of  1851-2,  Dr  Fagge  found  that  Opitz,  who  recorded  it  nine 
years  later  in  the  '  Prager  Vierteljahrschrift,'  says  expressly  that  the  poor 
lived  almost  entirely  on  soup  and  beef  and  dumplings,  because  vegetables 
were  very  scarce  and  dear.  Even  had  they  been  cheap,  it  would  have  proved 
little;  for  it  is  not  enough  to  assert  that  rations  have  been  duly  served 
out;  we  want  to  know  that  they  have  been  eaten. 

Potatoes  have  a  high  antiscorbutic  value  ;  the  disease  was  exceedino'ly 
prevalent  in  Ireland  after  the  failure  of  the  potato  crop  in  1846,  and°at 
Millbank  Penitentiary  in  1832  an  outbreak  occurred  which  was  directly 
traced  to  the  introduction,  a  few  months  previously,  of  a  new  dietary  from 
which  potatoes  were  omitted.  Peas  and  beans  are  incapable  of  preventing 
scurvy,  and  the  same  is  true  of  wheat,  rice,  and  other  cereals,  but  water- 
cress and  all  green  vegetables  are  useful.  The  modern  methods  of  pre- 
serving vegetables  in  a  succulent  condition  leave  them  with  their  anti- 
scorbutic properties  almost  intact;  but  complete  desiccation  seems  to 
destroy  their  usefulness.  Apples  tend  to  ward  off  the  disease ;  but  cider 
is  said  to  have  no  such  power,  though  the  acid  wines  of  France  are  believed 
to  possess  it. 

In  the  absence  of  ordinaiy  fmit  and  vegetables,'  many  antiscorbutic 
plants  have  been,  discovered.    Thus,  Captain  Cook,  with  wise  forethought, 
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provided  sauer-kraut  for  his  seamen,  and  other  antiscorbutic  remedies  ar- 
enumerated  m  the  account  of  his  second  voyage.  Scurvy-grass  ha«  often 
been  discovered  and  eaten,  and  in  the  Crimea  our  soldiers  found  by  expe- 
rience that  dandelion  leaves  were  an  excellent  antiscorbutic 

It  IS,  however,  undoubtedly  true  that  scurvy  does  not  always  show  itself 
lu  those  who  fail  to  get  a  proper  share  of  vegetable  food,  and  that  not  onlv 
among  Zulus  and  Esquimaux,  but  when  the  patients  have  been  accustomed 
to  a  mixed  diet.  There  must,  therefore,  be  some  accessoiy  causes  to  pro- 
duce scurvy ;  or  some  conditions  must  be  capable  of  counteracting  its  chief 
cause.  Certain  supposed  causes  of  scurvy  have  only  an  indirect  effect ;  thus 
It  IS  more  common  in  cold  than  in  hot  climates,  and  in  winter  than  in 
summer,  only  because  a  low  temperature  is  unfavourable  to  the  growth  of 
plants.  Nor  is  the  complaint  produced  by  want  of  sunlight,  by  living  in 
cold,  dark,  damp  dwellings  (such  as  cellars  or  the  casemates  of  a  fort),  by 
muscular  fatigue,  or  by  excessive  drinking. 

The  absence  of  fresh  vegetables  from  the  dietary  can,  however,  be  made 
good  in  more  than  one  way.  Thus  fresh  meat,  if  eaten  in  large  quantities, 
IS  an  efficient  antiscorbutic,  especially  when  raw  or  but  slightly  cooked.' 
Indeed,  one  of  the  earlier  views  with  regard  to  the  jetiolog}^  of  scurvy  was 
that  it  was  a  direct  effect  of  the  salt  pork  which  formerly  was  a  large  part 
of  the  diet  of  sailors ;  but  it  has  often  occurred  when  no  salted  provisions 
of  any  kind  had  been  taken. 

The  antiscorbutic  value  of  milk  Avas  discussed  in  a  valuable  essay  bv 
the  late  Dr  Parkes  in  the  '  Med.-Chir.  Eeview '  for  1848.  The  conclusion 
seems  to  be  that  drinking  a  pint  or  a  pint  and  a  half  of  milk  every  day 
does  not  supply  the  omission  of  vegetables  in  preventing  scurvy;  but  chil- 
dren and  others  who  live  mainly  on  milk  undoubtedly  remain  free  from  the 
disease.  On  the  other  hand,  infants  suckled  by  scorbutic  mothers  have 
often  been  attacked ;  and  it  is  veiy  likely  that  the  milk  of  cows  fed  almost 
entirely  upon  hay  may  not  possess  the  same  properties  as  when  they  have 
had  plenty  of  grass. 

The  most  important  of  all  antiscorbutic  agents,  hoAvever,  in  the  absence 
of  gi-een  vegetables,  are  the  juices  of  certain  fruits,  especially  the  orange, 
lime,  and  lemon.  Their  value  was  recognised  as  early  as  the  sixteenth 
century  by  Albertus  Salomon.*  In  '  The  Surgeon's  Mate,'  by  John  Woodall, 
published  in  1617,  we  read  (p.  184),  "  The  Lemmons,  Limes,  Tamarinds, 
Oranges,  and  other  choyce  of  good  helpes  in  the  Indies  which  you  shall  find 
there,  do  far  exceed  any  that  can  be  carried  thither  from  England.  The 
use  of  the  juice  of  Lemons  is  a  ^arecious  Medicine  and  well  tried." 

But  it  is  only  since  1795  that  lime-juice  has  been  regularly  furnished 
to  ships  in  the  Royal  Navy,  with  the  result  that  scurvy,  Avhich  used  to 
cause  the  most  fearful  mortality  among  our  sailors,  is  now  scarcely  even- 
seen.  In  1780  the  number  of  cases  of  scmny  received  into  Haslar  Hospital 
was  1457,  in  1806  one,  and  in  1807  one.f  This  remarkable  effect  of  wise 
precautions  was  due  chiefly  to  Dr  Lind. 

Were  it  not  for  the  systematic  use  of  lime-juice,  eveiy  long  voyage, 
when  vegetables  are  no  longer  to  be  had,  would  probably  be  an  experiment 
demonstrating  the  real  cause  of  the  disease.  The  usual  plan  is  to  serve  out 
an  ounce  daily  to  each  man, 

*  Albert!  Salomonis  '  Scorbuti  bistorin,'  Vitnsbergae,  157f,  vol.  ii,  p.  784. 

t  Sir  Tliomas  Watson  assigns  tbe  merit  of  tbe  Admiralty  order  in  1795  to  Dr  Blair 
and  Sir  Gilbert  Blain.  It  was  issncd  sbortly  after  tbe  terrible  effects  of  scurvy  had  ren- 
dered Lord  Howe's  fleet  almost  useless  after  the  victory  of  tbe  1st  of  June. 
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lu  the  spring  of  1876  an  outbrealc  of  scurvy  took  place  among  the  men 
of  the  sledging  parties  sent  out  from  the  ships  "  Discovery  "  and  "  Alert " 
■engaged  in  the  Arctic  Expedition.  These  men  had  no  supply  of  lime-juice 
with  them,  and  received  only  very  small  quantities  of  potatoes.*  In  spite 
•of  assertions  to  the  contrary,  the  Admiralty  Committee  appointed  to  inquire 
into  the  matter  reported  that  the  disease  was  really  due  to  the  absence  of 
lime-juice.  In  future  it  Avould,  under  similar  circumstances,  be  well  to 
•concentrate  the  juice  so  as  to  render  it  more  jjortable ;  and  glycerine  might 
be  added  to  prevent  freezing. 

No  case  of  scurvy  from  the  Royal  Navy  has  been  admitted  into  the 

iSeamen's  Hospital  at  Greemvicli  since  1879.  Most  of  the  patients  now 
treated  there  are  Norw^egian  sailors.  A  table  of  cases  from  1864  to  1896  is 
igiven  by  Dr  Johnson  Smith,  in  his  article  on  "  Scurvy,"  in  the  5th  vol.  of 
'  Allbutt's  System.'    The  figures  from  1880  onwards  to  1883  are  46,  36,  28, 

^and  15 ;  from  1884  to  1888  they  varied  between  6  and  12 ;  from  1889  to 
1896  they  were  only  2,  3,  4,  0,  3,  1,  0,  and  3  in  the  successive  years. 

Dr  Neale  in  1896  described  in  the  '  Practitioner  '  his  experience  of  scurvy 
in  the  arctic  regions,  and  came  to  the  conclusion  that  it  is  caused  by  Avant 

•of  ventilation  and  want  of  proper  food,  that  it  begins  with  anaemia,  and 
that  its  chief  antidote  is  fresh  blood.    This  view  was  also  taken  by  Mr  F.  G. 

■Jackson,  who  quotes  Nansen's  experience  to  the  same  effect,  and  states  that 
the  Samoyeds  of  Waigatz  Island,  Siberia,  are  free  fi-om  scui-vy  while  they 

■eat  fresh  meat;  but  if  they  migrate  southwards,  and  live  on  salted,  and 

■often  tainted  fish,  scurvy  soon  appears.  In  the  '  Proceedings  of  the  Royal 
Society'  for  March,  1900,  Dr  Vaughan  Harley  maintained  that  scurvy  is  not 

-caused  by  lack  of  fresh  vegetables,  but  by  the  ptomaines  of  tainted  meat ; 
that  lime-juice  does  not  prevent  it.  To  support  this  view  Dr  Harley  insti- 
tuted experiments  on  monkeys,  and  believed  that  he  had  produced  artificial 

:scurvy  by  feeding  them  with  tainted  meat.  The  examination  of  the  blood 
was  most  accurate  and  complete,  but  it  does  not  apjsear  to  the  Avriter  that 

"the  experiment  proves  more  than,  that  tainted  meat  is  unwholesome  for 
monkeys  as  well  as  for  man.  One  cannot  suppose  that  the  Samoj^eds  or 
the  Esquimaux  never  eat  tainted  meat ;  and  we  see  every  summer  in  Eng- 
land the  effects  of  tainted  meat  and  game,  of  stale  fish  and  ill-preserved 
tinned  food;  they  are  quite  different  from  the  symptoms  of  scurvy.  The 

:new  evidence  brought  forward  is  only  that  fresh  meat  is  antiscorbutic,  which 
was  previously  admitted.  But  it  was  not  fresh  meat  which  banished  scurvy 
from  the  English  navy  a  century  ago.  Salt  beef  and  pork,  often  no  doubt 
imperfectly  salted,  were  the  food  of  our  sailors  for  fifty  years  later,  yet 

■scurvy  did  not  appear  after  the  order  of  the  Admiralty  for  the  use  of  lime- 

. juice.  It  still  appears  to  the  writer  that  scurvy  is  caused  by  the  want  of 
some  element  of  food  supi^lied  by  fruit  and  vegetables  and  fresh  meat  or 
blood.    The  poison  of  decomposed  fish  or  meat  or  game,  causes  severe 

■diarrhoea  and  perhaps  collapse  mth  vomiting,  but  not  purpura  or  the  other 
characteristic  features  of  scurvj'. 

Theory  of  scurvy.— Why  the  absence  of  vegetables  from  the  food  should 
cause  scurvy,  and  how  lime-juice  is  able  to  take  their  place  and  to  prevent 
the  development  of  the  disease,  are  questions  upon  which  there  has  been 
nmch  speculation.  In  the  last  centuiy  dilute  sulphuric  acid  and  vinegar 
were  often  used,  in  the  vain  hope  that  they  too  might  prove  to  be  anti- 

*  They  had  been  iriven  extra  rations  of  liine-juice  for  some  time  before  starting,  "in 
■order  to  stiturate  their  systems." 
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"riirl^r         "  --^'^  ^-n  tried. 

Sir  Alfred  Garrod,  in  1848,  put  forth  the  theory  that  the  essential  caus^ 

He  ItTthanie''  ^        ^^^^^^^  ^  potassiur^  fn  the  Z7. 

He  showed  that  there  was  a  great  deficiency  of  the  salts  of  this  alkali  in, 

dietaries  whxch  were  known  to  be  liable  to  give  rise  to  scurvy  and  that  Tt 

Wti™  r;L''Tt''""  ^  ^^'^^^^  poBse^;ed IntcVr- 

Dutic  properties.  It  is  curious  that  whereas  his  views  have  never  been 
widely  accepted  m  this  country,  they  are,  with  a  slight  modification  upt  d 
the  lairDr  R  I      "^°^^f  ^^^^         -<ivocated  by  Dr  Buz.'ard  and 

mss  out  of       K '/'""'^t      l'^""'^^^      ^^^"^^^^^  P°t-««  that 

M      A  ^  ^  ^i^changed,  and  in  attaching  importance  to  those  alone- 

which  undergo  conversion  into  carbonates  and  may  be  supposed  to  enter 
mto  the  coniposition  of  red  blood-discs  or  of  muscle.  It  ha«,  in  fact,  been 
demonstrated  that  nitrate  of  potass  is  incapable  of  preventing  scurv.- •  but 
It  has  not  yet  been  shoAvn  that  the  pure  citrate  or  tartrate  of  potass 
possess  antiscorbutic  value  at  all  comparable  with  that  of  lime-juice  or 
fresh  vegetables.  Muscular  fibres  and  red  corpuscles  contain  more  potas- 
sium salts  than  the  serum  or  other  tissues  of  the  body,  and  this  fact  brincrs 
them  into  some  relation  with  the  antiscorbutic  vegetables  and  fruit  •  bSt 
that  seems  to  be  as  far  as  w-e  are  warranted  in  going. 

The  immediate  cause  of  the  purpura  and  of  the  other  hjemorrhac^ic 
symptoms  of  scurvy  is,  no  doubt,  a  lesion  of  the  walls  of  the  smaller  blood- 
vessels. But  hitherto  no  visible  change  in  them  has  been  detected  with 
the  microscope.  In  1871  Las^gue  and  Legroux  examined  the  capillaries  ii^ 
seven  fatal  cases  which  had  occurred  during  the  epidemic  in  Paris  at  the 
time  of  the  siege;  they  could  discover  nothing  but  some  scattered  fat- 
granules. 

After  death  from  scm-vy  the  blood  within  the  body  has  sometimes  been, 
found  coagulated ;  sometimes  it  has  been  liquid.    It  has  not  seldom  been, 
pale  and  watery;  but  this  is  only  equivalent  to  saying  that  anaemia  is 
a  symptom  of  scurvy ;  and  for  the  same  reason  the  red  discs  are  deficient 
m  number.    Such  oligocythsemia  necessarily  involves  a  deficiency  of  potass, 
salts  and  of  iron,  which  has,  in  fact,  been  shown  to  occur  by  several  che- 
mists.   Laboulbene  (1861)  made  out  a  slight  degree  of  leucocytosis ;  but 
this  again  may  probably  have  been  merely  relative,  depending  upon  the 
scarcity  of  red  discs.    Mr  Busk's  old  observation  as  to  the  increased  coagu- 
lability of  the  blood  in  scurvy,  though  long  disputed,  appears  to  be  correct.. 

The  late  Dr  Ralfe  investigated  the  state  of  the  «rme  in  scur\y,  and 
believed  that  the  uric  acid  is  increased  but  that  the  acidity  of  the  urine 
is  diminished,  and  that  there  is  a  gi-eat  reduction  in  the  amount  of  alkaline- 
phosphates.  He  supposed  that  the  primar}'-  change  in  the  blood  is  a  diminu- 
tion in  its  alkalinity. 

Dr  A.  E.  Wright,  in  the  '  Army  Medical  Reports  '  for  1895,  recorded 
accurate  and  direct  examination  of  the  blood-plasma  in  cases  of  scurvy  at 
Netley,  and  believed  the  disease  to  be  caused  by  diminished  alkalinity  of 
the  blood  from  eating  salt  meat  and  cereals  without  fruit  and  vegetables. 

Dr  Geo.  Lamb,  however,  repeating  Dr  Wright's  observations  on  cases 
of  scurvy  in  the  Bombay  jails,  found  no  such  condition  as  prevailed  at 
Netley.  The  normal  alkalinity  of  serum  being  neutralised  by  sulphuric 
acid,  30  to  35  times  diluted,  that  of  these  scorbutic  patients  was  the  same 
as  in  other  natives  free  from  scurvy,      ('Lancet,'  Jan.  4,  1902).     Ho  also 
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disproved  a  less  plausible  theory  of  scurvy  Avhich  ascribed  it  to  the  presence 
of  the  ankylostomum  duodenale  (cf.  supra,  p.  466).  Scurvy  is  not  merely 
severe  ansemia,  and  Dr  Lamb  found  no  ova  of  the  wonn  in  the  faeces  of 
the  scorbutic  patients  he  examined.  As  he  also  pertinently  remarks,  these 
Hindoos  are  not  meat-eaters,  and  yet  suffer  from  scurvy  of  dietetic  origin. 

Diagnosis. — As  a  rule,  the  spongy  state  of  the  gums  is  a  safe  criterion 
between  scurvy  and  other  purpuric  affections,  including  the  "  morbus  macul- 
osus,"  to  be  presently  described. 

There  is  some  danger  of  overlooking  the  slight  forms  of  scurvy  which 
occur  sporadically  among  the  poor  of  London  and  other  cities.  Dr  Buzzard 
remarks  that  such  persons,  who  probably  never  brush  the  teeth,  attach  no 
importance  to  an  unhealthy  condition  of  the  gums ;  nor  do  they  notice  a 
slight  petechial  eruption  upon  the  legs.  What  they  are  likely  to  seek 
relief  for  is  supposed  rheumatic  "  complaint  attended  with  muscular  weak- 
ness. It  is  important,  therefore,  to  be  on  the  look-out  for  the  other 
symptoms  of  scurvy,  including  the  peculiar  sallow  complexion,  when  advice 
is  asked  for  vague  pains  in  the  limbs.  In  out-patients'  practice  we  are  thus 
able  to  detect  the  disease  in  men  who  have  been  living  without  vegetable 
food,  and  find  our  diagnosis  confirmed  by  the  jDresence  of  petechise  and 
spongy  gums. 

Treatment. — In  the  treatment  of  persons  already  ill  Avith  scurvy,  the 
administration  of  lime-juice  is  almost  as  important  as  in  its  prevention, 
and  the  presence  of  diarrhoea  does  not  contra-indicate  its  use. 

If  fresh  meat,  potatoes,  cabbage,  and  salad  can  be  eaten,  so  much  the 
better ;  but  when  the  gums  and  teeth  are  very  tender,  the  diet  must  often 
be  limited  to  milk,  beef-tea,  and  eggs  beaten  up  with  wine.  On  the  Con- 
tinent the  yeast  of  beer  is  prescribed. 

Dr  Buzzard  says  that  a  daily  application  of  solid  nitrate  of  silver  to  the 
gums  affords  great  relief  when  they  are  sloughing  and  bleeding.  Washes 
of  chlorine-water,  permanganate  or  chlorate  of  potash,  alum  or  decoction  of 
oak-bark  may  also  be  freely  employed  locally,  and  chlorate  of  potash  is 
also  useful  internally  to  subdue  the  stomatitis.*  For  the  hard  swellings 
in  the  legs,  friction  with  soap-suds  is  said  to  have  been  used  with  success 
in  the  Turkish  hospitals  during  the  Crimean  War,  and  scorbutic  ulcers  were 
dressed  with  lint  soaked  in  lemon-juice,  or  with  the  bruised  leaves  of  suc- 
culent herbs,  such  as  the  house-leek. 

Infantile  scurvy. — This  is  an  occasional  consequence  of  bad  feeding,  as 
is  now  established  by  the  observations  of  Dr  Cheadle  and  Sir  Thomas 
Barlow.  It  often  occurs  with  rickets,  and  when  thus  complicated  has  been 
described  by  German  writers  undor  the  title  of  "  acute  rickets,"  by  Sir 
Thomas  Smith  as  hsemoi-rhagic  periostitis,  and  by  Dr  Gee  as  "  osteal  or 
periosteal  cachexia."  The  fact  that  young  children  are  often  given  fruit 
and  potatoes,  with  other  improper  food,  probably  saves  many  of  them  from 
scurvy.  Beside  the  other  symptoms,  effusion  of  blood  among  the  muscles 
of  the  thighs,  under  the  periosteum,  or  at  the  junction  of  the  epiphyses  with 
the  shafts  of  the  long  bones  is  particularly  common  (see  Barlow's  paper 
'Med.-Chir.  Trans.,'  1883).  This  condition  has  often  been  mistaken  for 
infantile  syphilis.  The  gums  are  seldom  spongy,  perhaps  from  the  absence 
or  fewness  of  teeth,  for  the  child  is  usually  under  eighteen  months  old. 

*  I  havp  been  induced  to  try  the  oxygenated  muriate  of  potash  {i.  e.  Potnssic  clilorate) 
and  have  found  it  effifacious  iu  the  true  scurvy,  cases  of  which  sometimes  occur  among  the 
poor  in  consequcnrc  of  improper  diet."—'  Medical  Notes  and  Refle.xions,'  by  John  Ferriar 
of  Manchestfr,  1810,  vol.  iii,  p.  250.  ' 
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Dr  Eustace  Smith  recommends  the  administration  of  orange-juice  and 
the  hqiior  of  raw  meat  together  with  free  ventilation  of  the  nursery  and 
taking  the  child  out  m  the  open  air  whenever  the  weather  is  suitable.  Cod- 
hver  oil  IS  also  useful.  Dr  Baly  recommended  potatoes  suitably  cooked 
and  this  recommendation  is  endorsed  by  Dr  Cheadle,  who  finds  raw  meat 
juice  better  than  iron,  and  wine  or  cream  better  than  cod-liver  oil. 

PUBPURA.*— This  affection,  "  the  purples,"  consists  in  the  formation  of 
spots  of  haemorrhage  in  and  beneath  the  skin,  and  occurs  in  many  different 
diseases:— In  scurvy  constantly;  in  haemophilia;  with  rapid  and  multiple 
sarcoma  (vol.  i,  p.  89) ;  in  Hodgkin's  disease,  splenic  leuchaemia,  and 
Addison  s  idiopathic  ("  pernicious  ")  anaemia ;  occasionally  in  the  course  of 
infective  endocarditis ;  as  a  complication  of  Erythema  multiforme,  particu- 
larly m  cases  of  rheumatic  fever ;  and  lastly  in  severe  cases  of  measles,  of 
scarlatina,  and  variola  (vol.  i,  pp.  164,  191,  197). 

In  all  these  cases  cutaneous  haemorrhage  is  secondaiy,  and  occasional. 
But  there  is  a  condition  in  which  it  is  the  constant  and  primaiy  or  idio- 
pathic; for  at  present  no  cause  can  be  discovered. 

In  Germany  this  malady  is  known  as  the  "  Morbus  maculosus  Werlhofii." 
It  was  described  by  Werlhof,  a  physician  to  George  III  in  Hanover,  who 
died  in  1767.  In  his  '  Opera  Medica,'  collected  by  Wichmann,  a  well-marked 
case  is  recorded;  the  patient  was  a  girl  previously  healthy,  who  also  had 
epistaxis,  haematemesis,  attacks  of  syncope,  and  a  small  and  very  rapid 
pulse  ;  she  ultimately  recovered. 

No  dovibt  Werlhof  would  not  have  exactly  limited  his  morbus  maculosus 
to  what  wo  now  regard  as  primary  or  essential  purpura;  nor  can  we  even 
now  tell  that  it  will  not  hereafter  be  broken  up  according  as  it  is  due  to 
different  causes.  The  distinction,  however,  though  generally  accepted 
between  "  P.  simplex,"  confined  to  the  skin,  and  "  P.  h^emoiThagica,"  with 
bleeding  from  various  mucous  membranes  and  internal  ecchymosis,  is  arti- 
ficial and  unnecessarj^  for  "  simple  "  cases  of  purpura  are  apt  to  pass  into 
the  "  haemorrhagic  "  form. 

Some  cases  of  purpura  are  due  to  the  administration  of  iodide  of  potas- 
sium, although  the  corresponding  sodium-salt  seldom  produces  a  similar 
effect.  This  toxic  or  "  iodic  purpura  "  appears  to  be  in  all  respects  like  the 
ordinaiy  form  of  the  disease.  Descriptions  of  it,  with  copious  references, 
are  given  in  papers  by  Dr  Stephen  Mackenzie  (in  the  '  Medical  Times  and 
Gazette  '  for  1879)  and  by  Dr  Duffy  (in  the  '  Dublin  Med.  Journ.'  for  1880). 
In  one  case — that  of  a  syphilitic  infant,  five  months  old — it  is  said  to  have 
directly  followed  a  single  dose  of  two  6nd  a  half  grains  of  iodide  of  potas- 
sium ;  but  it  is  generally  not  seen  until  the  salt  has  been  taken  for  some 
days  or  for  several  -weeks.  In  most  cases,  should  the  patient  have  discon- 
tinued the  iodide,  a  fresh  crop  appears  as  soon  as  he  attemjits  to  resume  it. 

The  venom  of  snakes  produces  a  similar  effect,  and  perhaps  the  purpura 
of  Variola,  Typhus,  Plague,  and  other  specific  fevers,  and  of  acute  atrophy 
of  the  liver,  may  be  included  under  the  same  toxic  categoiy. 

The  purpura  which  follows  the  severe  kinds  of  anaemia  forms  a  separate 
natural  group,  that  of  Scurvy  another,  and  that  of  Rheumatic  Eiythema 
a  third. 

In  a  collection  of  200  cases  of  purpura  from  the  wards  of  the  London 
Hospital,  Dr  Stephen  Mackenzie  found  no  fewer  than  61  attributable  to 

*  Sifiionyms. — Purpura  simplex  et  liiBiiiorrhagica — Idiopathic  purpura — Morbus  macu- 
losus Werlhofii. —  Germ.  Blutfleckenkrankheit. 
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true  rheumatism,  and  10  to  Bright's  disease,  while  all  other  secondary  cases 
were  so  distributed  that  less  than  10  could  be  assigned  to  any  primary  con- 
dition ;  and  68  Avere  unexplained  or  idiopathic. 

Schonlein's  Peliosis  rhtumatica  was  not,  as  described  by  him,  purpura  at 
all,  but  papular  Erythema.  Erythema,  however,  is  often  haemorrhagic,  espe- 
cially  in  Kheumatic  fever  (vol.  i,  p.  i87). 

JEtiologi/. — Idiopathic  purpura  is  more  common  about  the  age  of  puberty 
than  at  any  other  period  of  life ;  females  are  said  to  be  more  subject  to  it 
thaa  males,  and  this  applies  jDarticularly  to  children.  A  case  occurred  in 
a  man  of  sixty-four  at  Guy's  Hospital  in  1900. 

The  patient  is  often  well  nourished  and  fresh  coloured,  having  been; 
apparently  in  good  health  up  to  the  time  when  the  spots  appear  on  the 
skin,  or  when  haemorrhage  begins  from  some  mucous  surface.  Sometimes,, 
however,  he  is  anaemic  and  weakly,  or  half  starved,  or  only  lately  recoveredl 
from  an  acute  disease,  such-  as  enteric  fever.  Immermann  remarks  that 
in  these  cases  the  purpura  usually  shows  itself  when  the  appetite  is  return- 
ing and  when  the  first  attempts  to  stand  are  being  made.  Occasionally 
there  is  a  short  prodromal  stage  of  malaise,  anorexia,  and  headache,  lasting 
for  a  few  days. 

SymjJtoms. — In  the  milder  cases  the  legs  are  alone  affected  by  purpura,, 
and  in  more  severe  ones  the  spots  appear  there  earlier  than  anyAvhere  else, 
the  forearms  being  the  next  parts  to  be  attacked,  and  the  face  suffering 
last,  or  not  at  all.  But  sometimes  ecchymoses  come  out  simultaneously^ 
over  the  whole  surface  in  untold  numbers. 

The  differences  of  colour  chiefly  depend  (as  Dr  Hyde  Salter  long  ago. 
pointed  out)  on  the  depth  in  the  skin  at  which  the  blood  is  extravasated. 
Thus  the  more  superficial  ecchymoses  which  are  seen  through  onlj^  a  thiru 
layer  of  tissue,  appear  bright  red  and  sharply  defined ;  the  deeper  ones  are 
of  a  purple  hue  and  fade  oft'  gradually  at  their  edges ;  they  are  also  generally- 
larger,  because  the  meshes  of  the  tissue  in  which  they  lie  are  more  open. 
The  minute  bright  red  spots  look  like  the  papules  of  dermatitis,  but  are  at 
once  distinguished  by  not  fading  on  pressure.  Occasionally  the  cuticle  is. 
raised  into  a  dark  bleb  by  blood  poured  out  upon  the  surface  of  the  rete 
mucosimi.  The  spots  bear  no  definite  relation  to  the  hair-sacs,  such  as  has; 
been  described  in  scorbvitus ;  nor  do  we  so  often  see  large  subcutaneous, 
vibices ;  but  the  eyelids  are  sometimes  surrounded  by  broad  purple  rings. 
Sometimes  retinal  haemorrhage  occurs ;  Dr  Goodhart  met  with  a  case  in. 
a  child  four  years  old. 

Epistaxis  is  the  most  frequent  and  usually  the  earliest  hfEmorrhage- 
from  a  mucous  membrane.  Blood  is  also  frequently  effused  in  the  stomach, 
the  intestines,  the  urinary  passages,  or  the  uterus ;  and  occasionally  in 
the  bronchial  tubes.  It  may  ooze  from  the  gums,  and  collect  round 
the  bases  of  the  teeth  in  dark  red  or  black  crusts ;  but  when  these  crusts 
are  removed,  the  gingival  tissues  ai-e  never  found  to  be  swollen,  spongy,  nor- 
of  a  pui-ple-red  colour,  as  in  scorbutus  ;  they  are  either  perfectly  normal  in 
appearance,  or  more  or  less  anaemic.  Occasionally  haemorrhage  takes  place- 
into  the  muscular  tissue  of  the  tongue. 

In  the  more  severe  cases  of  purpura,  Avhen  there  has  been  a  considerable 
loss  of  blood,  the  patient  may  rapidly  pass  into  a  condition  of  extreme 
anaemia,  with  waxy  pallor  of  the  skin,  a  rapid  feeble  pulse,  and  liability  to- 
faint  on  the  slightest  exertion,  even  on  attempting  to  sit  up.  In  such  cases,, 
moderate  fever  may  be  present,  as  in  all  other  forms  of  grave  antemia. 
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^'!'  '"'^  -^^^^  ^'^^  '^^^'^^      d^fi^i^"^^      coagulatinj,  power  but 
this  seems  to  be  a  mistake.    There  is  always  diminution  of  red  Crpuscle" 
Imnxermann  estimated  the  proportion  of  leucocytes  in  a  severe  at 
Basle  ;  during  the  first  few  days  it  was  normal,  but  afterwards Tere  was  a 
flight  excess,  as  is  usual  after  all  kinds  of  hemorrhage.    Laache  Tn  Ch^. 
tiania,  however  found  leucocytosis  from  the  first.    In  a  recent    Le  thJ 

Wrel'  butle   "  ""^^"^      ^^^^^^^^^^  bothtnslUi; 

loweied,  but  there  was  no  excess  of  leucocytes  ^ 

Course  and  event.~A,  a  rule,  purpura  ends  in  recoveiy.    In  some  cases 

disappeai,  the  mucous  membranes  cease  to  bleed,  the  anaemia  is  quicklv 
repaired^^and  within  three  or  four  weeks  the  patient  is  as  well  as  ever  If 
should  get  up  too  early  it  often  happens  that  a  new  crop  of  spots  may 

to  ZT^T^.^    "  ^""^  "l'^^"      ^^"^      '''''  first  allow  d 

to  touch  the  ground ;  but  these  soon  undergo  absorption  in  their  turn 
bometimes,  however,  the  disease  runs  on  for  several  weeks,  or  it  may  recur 
^gain  and  again,  with  intervals  of  many  months,  during  which  the  health 
appears  to  be  perfectly  good. 

Beside  the  ordinary  cases  of  idiopathic  purpura  which  are  confined  to 
the  legs,  and  readily  cured  by  laxatives  and  arsenic  or  steel,  we  occasionally 
see  more  severe  cases  in  previously  healthy  young  patients.  Two  of  these 
died  under  the  writer's  care  in  Guy's  Hospital. 

Tran^ctbn^^o^l884  whose  case  is  published  in  the  'Pathologi.-al 

St  ten  dnvs     Whti    1  on  without  known  cause,  and  ended  fatally  in 

H  bout  ten  days.  While  lying  almost  unconscious  the  day  before  his  death  a  house-flv 
settled  on  his  lace,' and  before  it  could  be  brushed  off  had  left  a  bleeZ^ mark  Here 
micrococci  were  found  in  venous  thrombi  after  death.  oieeamg  mark.  Heie 

The  other  case  occurred  in  a  robust  young  man  aged  twenty-two.    The  onset  was 
the'-^fl  .  .r'^  '^'^  'y'r.P'°™^  Severe  epistaxis  waVe^ctuL  %to^^^^^^^^^ 

and  kfdnevs    ^'lif  n'n"'  "M '''''^'^        hemorrhage  from  the  bowels,  sCch' 
JTprA^J.T'        •  ^       symptoms  returned,  and  he  died  on  the  fourteenth  dav 

Here  micro-organisms  were  looked  for  l.y  the  writer  and  by  Mr  Cheyne,  who  had  seen 
the  former  ciise,  but  none  were  found;  nor  were  thev  in  Dr  Wickha.n  Le^^g's  two  cases 
<'St  Barth.  Hosp.  Rep..'  1884;  and  '  Path.  Trans.,'  1885). 

In  older  patients  such  cases  are  not  uncommon,  and  prove  fatal  by 
haemorrhage  into  the  bladder,  or  by  decomposition  of  the  blood  in  the 
anouth,  or  by  extravasation  of  blood  on  the  brain. 

In  a  recent  case  in  Clinical  Ward  under  Dr  Hale  White  an  elderly  man  died  suddenly 

^hTt7  ^^7^  Zr^  '  P"""?"^^-  '"'^^  ecchyn.oses  over  Se 

stomacl^lLlTlf  niembrane,  particularly  in  the  mouth,  the  cesopbagus, 

s  omach,  and  the  bladder  but  the  lungs  were  q.iite  unaffected,  though  the  trachea  showed 
numerous  petechia..    Of  the  solid  viscera  the  kidney  only  was  ha^mon-hagic.  but  blod  was 

train  wbli?fi  ^^  pencardinm     Lastly,  there  was  extensive  extravasation  of  blood  on  the 
urain,  wnicli  hlled  both  ventricles. 

Anatoiny.— After  death  the  mucosa  of  the  stomach,  intestine,  uterus, 
kidneys,  and  bladder  is  generally  found  spotted  with  ecchymoses,  as  are 
also  the  pleura,  the  pericardium,  the  arachnoid,  the  peritoneum,  and  even 
the  tissue  of  the  lungs  and  the  medulla  of  the  bones. 

A  man  aged  thirty-four  was  admitted  into  Guy's  Hospital  for  purpura,  and  appeared  to 
Tje  do-ng  well,  when  he  became  insensible  and  paralysed  on  the  right  side.  Af-terwards 
there  was  loss  of  power  in  the  left  limbs  also,  and  he  died  on  about  the  twentieth  day  of 
his  illness.  A  quantity  of  blood  was  found  extrnvasated  on  the  left  hemisphere  of  the 
brain  beneath  the  pia  mater,  and  also  within  the  ventricular  cavities 

Another  case,  which  occurred  in  1871.  was  that  of  a  woman  ased  twentv,  who  while  in 
the  hospital  for  phthisis,  was  attacked  with  a  severe  form  of  purpura,  and  with  cpistaxis 
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At  tlie  end  of  about  a  week  she  becumo  delirious  for  some  hours  on  two  successive  days, 
Then  the  bleeding  ceased,  and  the  spots  disappeared,  but  she  sank  gradually  a  fortnight 
er  with  diarrlia?a.    The  dura  mater  over  each  hemisphere  was  found  lined  with  a  unii 
m  layer  of  blood,  which  was  yellowislt  in  tint,  and  almost  membranous. — C.  H.  F. 

Occasionally  sloughing  ensues  as  the  result  of  purpura.    Thus  a  girl 
nine  years  old  was  admitted  into  Guy's  Hospital  for  gangrene  of  the  external 
genitalia  and  purpura.    So  far  as  could  be  learned  she  had  not  suffered 
from  any  one  of  the  contagious  exanthemata.    There  was  a  foetid  discharge, 
and  she  died  in  four  or  five  days.    The  bladder,  the  vagina,  the  uterus,  and 
the  Fallopian  tubes  were  all  found  intensely  inflamed  and  covered  with  spots 
■of  hfemorrhage.    Some  years  later  a  man  aged  twenty-three  died  after  an 
illness  of  eight  days'  duration,  which  began  with  purpura  of  the  right  thigh. 
'The  lower  end  of  the  ileum,  for  about  one  foot  of  its  length,  was  of  a  purple 
•colour,  its  coats  thickened  and  infiltrated  with  exudation,  its  serous  surface 
coated  with  lymph,  and  its  mucous  membrane  slightly  excoriated.  In 
another  case,  recorded  by  Zimmermann,  several  intestinal  ulcers  formed  and 
sloughed  through  into  the  peritoneum,  setting  up  fatal  peritonitis.  (See 
also  Dr  Legg's  second  case  above  referred  to.) 

In  a  few  instances  pigment  has  been  found  staining  the  deeper  organs 
rafter  death.    A  striking  example  of  this  remarkable  result^  was  recorded  by 
Dr  Hindenlang,  from  Prof.  Baumler's  wards.    An  apparently  healthy  post- 
man, who  had  gone  safely  through  the  campaign  of  1870,  Avas  suddenly 
^attacked  with  subcutaneous  haemorrhage  iii  several  parts  of  the  body,  and 
died  two  months  afterwards  with  all  the  symptoms  of  purpura.    The  lymph- 
.glands  and  the  liver  showed  deep  brown  pigmentation,  and  also  the  pan- 
creas and  kidneys.    The  amount  of  iron  in  these  organs  was  much  increased,' 
and  there  can  be  no  doubt  that  the  pigment  was  directly  derived  from  extra- 
vasated  blood,  though  no  crystals  of  haematoidin  were  discovered  ('  Vir- 
chow's  Archiv,'  Bd.  Ixxix,  1880).    Dr  Hindenlang  refers  to  three  somewhat 
^similar  cases  recorded  by  Orth,  Tillmanns,  and  Wm.  Miiller.    The  patho- 
logical relation  of  this  pigmentation  to  the  deposit  of  iron  in  the  liver 
observed  in  severe  idiopathic  anaemia  (p.  781)  is  important,  and  shows  the 
intimate  connection  between  hsematolysis  and  purpura. 

Pathology. — ^Whatever  the  ultimate  cause  of  Purpura,  it  is  probable  that 
the  immediate  cause  is  rupture  of  a  blood-vessel  from  disease  of  its  walls. 
Immermann  suggests  that  the  purpura  which  occurs  during  convalescence 
from  fever  is  possibly  due  to  the  circumstance  that  the  recovery  of  the 
minute  vessels  is  sometimes  retarded  beyond  the  time  at  which  the  volume 
•of  the  blood  is  restored  and  the  heart  regains  its  vigour.  Dr  Thin  ('  Med.- 
Chir.  Trans.,'  Ixii)  has  described  the  minute  blood-vessels  as  obviously 
altered  and  disorganised  within  the  area  of  a  bulla  caused  by  the  adminis- 
tration of  iodide  of  potassium ;  and  he  supposes  that  purpura  would  follow 
a  further  stage  of  the  process. 

In  a  case  recorded  by  Dr  Wilson  Fox.  in  the  '  Med.-Chir.  Rev.'  for  1865,  the  arterioles 
ami  capillaries  of  the  skin  in  the  neighbourhood  of  purpuric  patches  were  brittle,  with  a 
ghst.-n.ng  waxy  look,  and  assumed  an  intense  reddish-brown  colour  with  iodine  The 
patient,  a  man  aged  thirty-three,  had  sufPered  f rom  a  syphilitic  eruption,  which  followed 
«n  mdnrated  chancre  at  hve  months'  interval.  He  had  taken  iodide  of  potassium  for  some 
time,  but  not  continuously.  The  adrenal  l.odies  and  the  intestinal  mucous  membrane  were 
laraaceous. 

Unna  has  recently  reinvestigated  the  condition  of  the  blood-vessels  in 
cutaneous  purpura  by  modem  histological  methods,  and  finds  that  the 
Jieemorrhage  takes  place  from  the  venuUs,  at  the  junction  of  the  cutis  vera 
vo...  n.  5j 
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with  the  subcutaneous  connective  tissue.  It  is  probable  that  there  is  always 
actual  rupture  of  the  vessels — not  diapedesis  of  red  corpuscles;  but  the 
exact  lesion  which  leads  to  the  rupture  is  still  unknown. 

In  the  purpura  of  ulcerative  endocarditis  there  is  no  doubt  that  the  cause 
of  the  haemorrhage  is  embolism  of  the  small  arteries,  as  in  the  retina  and 
the  kidneys.  The- arteries  are  sometimes  the  seat  of  lardaceous  degene- 
ration. 

It  does  not  appear  that  either  senile  atheroma  or  endarteritis  obliterans- 
is  the  cause  of  multiple  minute  haemorrhages.  Septicaemia  and  septio 
embolism  produce  ecchymoses  of  the  viscera  and  serous  membranes,  and, 
possibly,  variola  and  scarlatina  act  in  a  similar  way. 

In  a  case  of  the  writer's,  in  1883,  referred  to  above,  Mr  Watson  Cheyne 
found  strings  of  microeocci  in  the  tissues.  He  had  previously  found  bac- 
teria in  a  case  of  Dr  Russell's,  of  Carlisle  ('  Path.  Trans.,'  vol.  xxxv,  p.  408)^ 
as  Letzerich  did  in  1889  (quoted  by  Dr  Stephen  Bm-t,  of  Boston,  '  Med.  and 
Surg.  Journ.,'  Nov.  1,  1900).  In  many  other  instances  no  bacteria  have 
been  found;  but  Fliigge,  in  his  '  Mikro-organismen,'  1896,  describes  Bac. 
haemorrhagus  of  Kolb,  B.  haemorrh.  septicus  of  Babes,  and  B.  haemorrh. 
venenosus  of  Tizzoni  and  Giovannini.  It  is  doubtful  whether  any  of  these 
is  pathognomonic,  and  whether  all  cases  of  purpura  depend  on  the  same 
cause,  bacterial  or  toxic. 

The  condition  of  the  blood  is  that  of  secondary  anaemia  from  haemor- 
rhage; according  to  Cabot  the  blood-platelets  are  much  diminished. 

Diagnosis. — The  diagnosis  of  the  morbus  maculosus  rests  upon  the  ex- 
clusion of  the  various  diseases  above  mentioned,  which  may  give  rise  to 
symptomatic  purpura.  The  possibility  of  the  sporadic  occurrence  of  scurvy 
must  not  be  forgotten,  but  even  mild  scorbutic  cases  are  generally  distin- 
guished by  positive  characters — the  debility  and  anaemia  that  precede  the 
cutaneous  lesions,  the  swollen  and  spongy  state  of  the  gums,  the  brawny 
induration  in  the  hams,  and  the  formation  of  each  of  the  spots  round  the 
mouth  of  a  hair-sac.  In  cases  of  purpura,  haemorrhages  from  the  mucous 
surfaces  are  generally  much  more  profuse  than  they  are  in  scorbutus.  Ma- 
lignant sarcomatous  groAvths  must  always  be  carefully  sought  for,  the  heart 
and  the  urine  must  be  examined,  and  the  state  of  the  spleen  and  lymphatic 
glands  must  be  investigated.  In  fact,  the  diagnosis  of  idiopathic  purpm-a, 
like  that  of  idiopathic  anaemia,  can  only  be  certainly  established  after  a 
jjost-mortem  examination. 

Treatment. — There  is  reason  to  believe  that  certain  medicines  are 
capable  of  preventing  the  formation  of  fresh  sjDots  of  purpura  and  of  avert- 
ing the  haemorrhage  from  mucous  membranes,  which  is  the  most  serious 
part  of  the  disease.  Of  these  arsenic  is  one.  Dr  Habershon  recommended 
it  in  the  '  Guy's  Hospital  Reports  '  for  1857 ;  it  has  since  been  commonly 
employed  in  our  wards,  and  in  one  case  at  least  it  succeeded  at  once,  when 
many  other  drugs  had  failed.  Turpentine  is  strongly  recommended  by  Dr 
Gee,  and  Dr  Fagge  believed  it  to  be  the  most  efficient  haemostatic  in  some 
instances ;  while  he  found  ergot,  acetate  of  lead,  or  gallic  acid  succeed  better 
in  others.  The  objection  to  turjaentine,  beside  its  nauseous  taste,  is  that 
it  may  possibly  favour  haemorrhage  from  the  kidneys.  Immermann  says 
that  it  is  important  not  to  treat  the  consecutive  anaemia  by  ferruginous 
preparations  for  some  time,  and  that  their  too  early  administration  has  led 
to  a  relapse.  Chlorate  of  potash  is  often  of  service,  but  is  not  so  certain 
a  remedy  as  in  cases  of  local  haemorrhagio  stomatitis  (p.  297).    The  patient 
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should  be  strictly  confined  to  bed  in  a  cool  room;  he  should  have  a  light 
milk  diet,  and  his  bowels  should  be  kept  well  open.  In  severe  cases  stimu- 
lants must  be  freely  given.  Dr  Eustace  Smith  recommends  in  previously 
healthy  children  oil  of  turpentine  in  castor-oil  as  a  drastic  purgative. 

Dr  Mackenzie  justly  remarks  that,  before  treating  purpura,  we  should 
endeavour  to  ascertain  its  cause.  But  excluding  febrile,  toxic,  and  embolic 
cases  and  scurvy,  there  remain  a  large  number  which  we  must  treat  empi- 
rically. He  finds  turpentine  (in  two-drop  doses,  with  tincture  of  quillaia 
or  mucilage,  three  times  a  day)  the  most  often  useful.  As  in  the  writer's 
experience,  he  has  been  disappointed  by  ergot  and  other  astringents.  Dr 
A.  E.  Wright,  of  Netley,  recommends  calcium  chloride  in  scruple  or  ten- 
grain  doses  every  three  hours,  with  a  view  to  increase  the  coagulability  of 
the  blood ;  but  this  seems  to  act  better  in  other  forms  of  hgemorrhage  than 
in  idiopathic  purpura. 

In  the  writer's  practice  he  has  found  that  arsenic  and  tincture  of  steel  in 
full  doses  are  both  valuable,  turpentine  in  some  cases  even  more  so ;  but 
when  these  remedies  are  resisted  the  case  is  nearly  hopeless. 

Henoch's  purpiora.— In  1874  a  peculiar  form  of  purpura  occurring  in 
children  was  first  fully  described  by  Henoch.  Dr  Mackenzie  cites  a  case 
recorded  by  Willan  in  1804.  The  peculiarity  is  the  association  of  cutaneous 
purpura  with  multiple  synovitis  and  hsemorrhagic  gastro-enteritis.  Severe 
colic  with  vomiting  and  hasmatemesis  is  followed  by  painful  swelling  of  the 
joints  and  ecchymoses  on  the  surface ;  or  the  synovitis  may  appear  first. 
It  IS  extremely  apt  to  recur,  and  may  thus  last  for  months.  There  is  littie 
or  no  pyrexia,  and  salicylates  are  said  to  be  useless.  The  prognosis  is,  as. 
a  rule,  good ;  but  Osier  lost  three  out  of  eleven  cases. 


HEMOPHILIA.*— For  about  a  hundred  years  it  has  been  known  tiiat  in 
certain  families  the  males  during  successive  generations  are  liable  to  pro-^ 
tracted  and  sometimes  fatal  haemorrhage  after  injuries  of  no  great  severity 
In  1803  an  American  physician,  Dr  J.  C.  Otto,  gave  an  account  in  the 
Medical  Repository  of  New  York '  (1803),  of  such  a  family  of  "  bleeders 
m  which  this  habit  had  appeared  again  and  again  for  seventy  or  eio-hty 
years.    In  1784  Sir  William  Fordyce  had  recorded  the  case  of  a  North- 
amptonshire family  affected  in  a  similar  way.    A  valuable  monogi-aph  on 
the  disease  was  published  by  Dr  Wickham  Legg  in  1872. 
\  ^^''^^^dy-—'^^^  isolated  occurrence  of  haemophilia  is  exceedin<^ly  rare 
When  a  "bleeder"  is  born  of  healthy  parents,  some  or  all  of  their  subset 
quent  male  children  are  also  affected;  and  probably  the  disease  had  already- 
existed  m  a  gi-andfather  or  some  other  ancestor. 

The  preponderance  of  males  among  those  who  suffer  from  hsemophilia. 
is  nearly  as  thirteen  to  one.  Moreover,  when  it  does  affect  women,  haemo- 
philia 18  much  less  severe,  and  scarcely  ever  fatal :  its  signs  are  often  limited 
to_  the  occurrence  of  cutaneous  ecchymoses,  spontaneously  or  after  slie-ht 
injunes-or,  in  other  cases,  to  epistaxis,  menorrhagia,  or  excessive  post- 
partum haemorrhage.    Immermann,  however,  quotes  an  exceptional  in- 

*  ^nowywi*.— Hmniorrhapliilia  (Scbonlein),  a  barbarous  word  ?nfn«^-.^  * 
of  bleeding"  (ai;.oppayta.   0.X.'a)-Hremorrhagic   AhlZ.C-Fr    "^tll^  ^ 
Bluterkrankheit.     Dr  Wickbatn  Legg  mentions  the  oco  rr  L     P  JJ-^'^OP  '''e.— ©erw. 
name  in  Ford's  '  Broken  Heart '  (1633^.    It  th  re  ,  apXTfn  „  ".1  ^  Propcr 

boasts  of  carnage  he  has  n.ade  in  the  field  (Act  f  sc  2  1  thrasonical  courtier,  who- 
bloodsl.Kl."  ^       '      ^> '        "°  ^o"bt  means  "  a  lover  of 
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stance,  recorded  by  Reinert,  of  a  family  of  sons  and  daughters,  in  which 
the  daughters  alone  were  bleeders,  while  the  sons  were  all  free. 

With  such  rare  exceptions,  the  disorder  is  inherited  through  women,  but 
affects  males  alone.  The  sons  in  a  haemorrhagic  family  do  not  all  suffer ; 
and  if  any  escape,  their  children  are  almost  always  exempt ;  even  those  sons 
who  are  affected,  if  they  live  to  beget  offspring,  rarely  transmit  their  infir- 
mity to  their  sons.  But  their  daughters,  though  they  have  not  themselves 
shown  a  sign  of  haemophilia,  are  almost  certain  to  transmit  it  to  their  male 
children.  The  same  curious  law  of  heredity  is  seen  in  some  cases  of  gout, 
and  still  more  constantly  in  the  transmission  of  colour  blindness. 

At  Tenna,  in  the  Grisons,  there  were  once  two  families,  not  known  to  be 
related  to  one  another,  in  which  haemophilia  had  existed  for  a  century-. 
In  1855  the  females  of  these  families  determined  to  renounce  marriage, 
and  in  1879  Immermann  was  able  to  state,  on  the  authority  of  Dr  Horsli, 
of  Tusis,  that  there  was  no  longer  a  well-marked  example  of  haemophilia 
in  the  village. 

It  is  said  that  haemophilic  families  are  unusually  large,  the  average 
number  of  children  being  as  high  as  nine. 

Haemophilia  occurs  indifferently  in  those  Avho  are  well  nourished  or  thin, 
of  dark,  ruddy,  or  light  complexion ;  but  those  subject  to  it  are  said  to  have 
a  thin,  delicate,  and  transparent  skin,  ^vith  full  subcutaneous  veins. 

The  disease  has  repeatedly  been  observed  in  Jews,  and  a  large  pro- 
portion of  recorded  cases  have  occurred  in  nations  of  Teutonic  as  compared 
with  those  of  Latin  origin. 

Course  and  symptoms. — Haemophilia  does  not  usually  manifest  itself  at 
the  time  of  birth,  when  the  navel-string  is  severed ;  but  about  the  end  of 
the  first  year,  or  at  least  before  the  close  of  the  second,  definite  symptoms 
generally  appear.  The  latest  recorded  age  at  which  haemophilia  showed 
itself  in  a  serious  form  appears  to  be  the  twenty-second  year. 

The  haemorrhage  which  marks  haemophilia  may  be  traumatic  or  spon- 
taneous, but  the  distinction  is  only  partially  applicable,  since  slight  injuries 
are  very  apt  to  be  forgotten.  Thus  spots  and  patches  of  effused  blood  in 
and  beneath  the  skin  may  sometimes  be  traced  to  the  pressure  of  the  clothes. 
But  there  is  no  doubt  that  they  sometimes  arise  independently  of  any  such 
cause,  especially  when  they  are  so  small  as  to  be  termed  petechiae.  Indeed, 
successive  crops  of  cutaneous  purpura  may  be  observed  in  this  disease, 
exactly  as  in  the  "  morbus  maculosus." 

Spontaneous  haemorrhage  from  the  mucous  surfaces  is  sometimes  pre- 
ceded by  throbbing  of  the  heart  and  arteries,  redness  and  heat  of  the 
cheeks,  ears,  and  lips,  headache,  giddiness,  restlessness,  and  irritability 
of  sight  and  hearing.  Epistaxis  is  the  most  common  form  of  mucous 
haemorrhage,  especially  in  children  ;  according  to  Grandidier  it  is  four  times 
as  frequent  as  any  other.  Next  in  order  of  occurrence  comes  bleeding  from 
the  gums  and  mouth ;  this,  however,  may  be  in  part  traumatic,  for  Dr  Legg 
mentions  that  some  patients  cannot  use  an  ordinary  tooth-brush  without 
drawing  blood.  Again,  there  may  be  haemorrhage  from  the  stomach,  the 
intestines,  the  lungs,  the  urinary  passages,  the  female  genitalia,  or  even 
the  lachrymal  caruncle.  Blood  does  not  often  escape  from  the  unbroken 
skin,  but  cases  are  on  record  in  which  it  has  oozed  from  the  finger-tips  or 
the  ears. 

In  addition  to  these  spontaneous  or  g'wasr-spontaneous  haemorrhages  are 
those  which  are  directly  traumatic.    Even  slight  superficial  scratches,  such 
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as  would  scarcely  be  noticed  in  a  healthy  subject,  may  bleed  so  as  to 
endanger  life.  Thei-e  are,  however,  considerable  differences  as  to  the 
amount  of  injury  that  can  be  borne,  not  only  in  different  haemophilie 
patients,  but  in  the  same  patient  at  different  periods.  One  cut  may 
cause  but  slight  loss  of  blood,  whereas  there  may  be  the  greatest  diffi- 
culty in  checking  the  oozing  from  a  precisely  similar  injury  on  a  later 
occasion.  The  operation  of  ritual  circumcision  has  several  times  proved 
fatal.  So  have  venesection,  the  application  of  leeches  or  cupping-glasses, 
and,  above  all,  the  extraction  of  a  tooth.  Indeed,  although  Dr  Legg  says 
he  has  seen  a  tooth  drawn  without  there  being  any  remarkable  amount  of 
htemorrhagfe,  both  he  and  all  other  writers  are  agreed  that  extraction  is  a 
hazardous  operation  in  those  who  are  "  bleeders."  The  slight  punctures 
made  for  vaccination  appear  not  to  give  rise  to  much  bleeding. 

The  risk  of  haemorrhage  from  a  wound  continues  until  it  is  completely 
healed ;  for  a  thin  cicatrix  has  been  known  to  give  way  after  having  foi-med. 

The  deeper  structures  may  also  be  the  seat  of  large  extravasations  of 
blood  which  are  almost  peculiar  to  haemophilia.  A  subcutaneous  tumour 
may  be  formed,  the  size  of  an  apple  or  even  of  a  child's  head.  It  sometimes 
seems  to  rise  spontaneously,  but  very  often  it  is  due  to  some  slight  injury. 
Tlius,  in  a  case  of  Sir  William  Jenner's,  cited  by  Dr  Legg,  the  fall  of  an 
india-rubber  air-ball  upon  the  thigh  filled  the  connective  tissue  with  blood 
from  the  knee  to  the  trochanters. 

The  seats  of  haemorrhage  are  generally  of  a  black  or  dark  blue  colour, 
surrounded  by  a  zone  of  red ;  sometimes  very  hard,  sometimes  fluctuating. 
They  are  often  painful,  hot  or  tender  to  the  touch,  and  in  some  cases  they 
suppurate,  and  discharge  a  mass  of  altered  blood  mth  shreds  of  broken- 
down  tissue.  If  they  are  punctured,  dangerous  bleeding  follows ;  but  if 
left  alone  they  slowly  subside,  and  at  last  disappear. 

In  haemophilia  the  effusion  of  blood  into  any  one  of  the  large  serous 
cavities  seems  to  be  rare.  Immermann  cites  two  cases  in  M^hich  the  peri- 
toneum was  the  seat  of  haemorrhage,  and  four  in  Avhich  it  occurred  in  the 
cerebral  membranes ;  but  in  at  least  three  of  these  latter  there  had  been  a 
fall  or  a  blow  upon  the  head.  Extravasation  into  the  pleural  sac  or  into 
the  pericardium  is  very  rare ;  but  in  a  case  of  haemophilia  Dr  Goodhart 
found  the  right  pleura  closed  by  adhesions  which  were  in  part  stained  of  a 
deep  orange  colour. 

Articular  affection. — One  of  the  most  remarkable  features  of  hsemophiliai 
is  effusion  into  one  or  more  of  the  joints,  especially  the  knees ;  and  most 
often  in  the  case  of  boys  between  the  seventh  and  the  fourteenth  year.  It 
is  sometimes  the  direct  result  of  a  blow  or  of  a  long  walk;  but  Dr  Leo-o- 
says  that  the  most  common  cause  is  exposure  to  cold  or  the  occurrence  of 
damp  and  chilly  Aveather,  and  that  it  is  most  frequently  seen  at  the  begin- 
ning of  spring  or  at  the  end  of  autumn.  The  swelling  looks  precisely  like 
that  of  rheumatic  or  traumatic  synovitis ;  but  it  is  due  to  extravasation 
of  blood,  not  to  serous  effusion  into  the  joint.  No  doubt  after  a  time 
the  cartilages  show  signs  of  chronic  inflammation,  a.nd  the  projecting  folds 
of  synovial  membrane  are  thickened  and  swollen.  This  was  markedly 
the  case  in  the  knee  of  a  boy  who  was  under  Mr  Bryant's  care  at  Guy's 
Hospital  in  1880,  and  in  whom  the  joint  had  been  more  or  less  swollen  for 
three  years ;  but  in  the  same  patient  there  were  other  joints  in  which  after 
death  all  the  structures  were  found  healthy,  except  that  they  were  stained 
by  orange-coloured  pigment,  and  covered  with  stringy  masses  of  ochre- 
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brown  fibrin.  Even  when  a  great  quantity  of  blood  is  poured  out  into  a 
knee-jomt,  no  discoloration  is  visible  through  the  skin. 

The  usual  course  of  the  articular  aflEections  of  hgemophilia  is  slowly  to 
subside  under  treatment,  but  to  return  again  and  again  at  intervals  of 
months  or  years.  After  this  repeated  articular  haemorrhage,  the  synovial 
membrane  becomes  stained  with  hsematoidin,  the  cartilage  opaque  and 
thm,  adhesions  form,  and  the  condition  is  not  unlike  that  of  the  slighter 
cases  of  osteo-arthritis.  Dr  Legg  refers  to  several  preparations  showing  this 
condition  m  the  museum  of  St  Bartholomew's  Hospital,  No.  740. 

Diagnosis.— It  is  not  difficult  to  recognise  haemophilia  in  confirmed 
cases ;  but  one  must  keep  in  mind  the  possibility  that  an  effusion  into  the 
joint  may  be  due  to  this  cause,  even  when  it  occurs  in  a  person  who  may 
not  be  anaemic,  who  exhibits  no  purpuric  spots,  and  who  does  not  tell  us 
he  is  a  bleeder.  The  real  nature  of  the  less  marked  examples,  such  as  occur 
in  women,  could  never  be  determined  mthout  the  history  of  family  predis- 
position.^ Many  women  have  a  tendency  to  bruise  very  readily,  and  others 
are  subject  to  the  recurrence  of  spontaneous  haemorrhages,  especially 
"  haematidrosis,"  in  which  blood  oozes  from  the  mouth  of  the  hair-sacs  or 
sweat-glands ;  but  this  is  not  true  haemophilia. 

In  the  '  Medical  Times  and  Gazette  '  for  1871  Dr  Legg  recorded  two 
cases,  in  women,  of  a  "  haemorrhagic  diathesis,"  in  which  °the  resemblance 
to  haemophilia  was  nearly  complete,  there  being  a  great  liability  to  haemor- 
rhage from  slight  wounds,  and  also  to  epistaxis,  menoi-rhagia,  and  purpura. 
In  each  patient  the  disorder  had  been  present  for  some  years,  but  in 
neither  of  them  did  it  exist  before  puberty.  This  last  circumstance  could 
hardly  exclude  haemophilia,  because  many  of  the  slight  forms  which  are 
seen  in  women  seem  not  to  be  recognisable  during  childhood;  but  what 
appeared  to  be  conclusive  was  that  each  patient  had  borne  male  children 
who  were  not  bleeders,  and  that  no  family  history  of  hjemophilia  could  be 
elicited. 

Pathology. — The  nature  and  cause  of  haemophilia  are  quite  unknown. 
Coagulation  is  very  slow ;  but  there  is  no  proof  of  any  abnormal  condition 
of  the  blood,  excei>t  as  the  result  of  the  continuance  of  haemorrhage.  So, 
again,  the  fatty  change  sometimes  found  in  the  substance  of  the  heart 
is  clearly  consecutive  to  the  anaemia  which  commonly  precedes  death. 
Several  observers  have  noticed  a  peculiar  thinness  and  transparency  of  the 
arteries — not  only  of  the  aorta  and  pulmonary  artery,  but  also  of  such 
branches  as  the  temporals  and  radials.  Others,  however,  have  failed  to 
discover  anything  of  the  kind;  and  the  most  that  can  be  said  is,  that 
although  not  itself  the  cause  of  the  symptoms  of  the  disease,  it  may  possibly 
point  to  the  existence  of  a  similar  abnormality  of  the  capillaries,  and  that 
this  may  really  be  the  cause.* 

Dr  Legg  suggests  that  haemophilia  may  depend  upon  a  backwardness  of 
growth  or  imperfect  development  of  the  vascular  system  generally.  Immer- 
mann  also  speaks  of  a  "  hypoplasia  "  of  the  vessels  ;  but  he  thinks  that  the 
essential  cause  of  haemophilia  is  a  disproportion  between  the  capacity  of  the 
circulatory  apparatus  and  the  volume  of  the  blood.  He  imagines  that  in 
haemophilic  males  there  is  an  actual  overgrowth  of  the  blood  itself,  and  he 
ingeniously  endeavours  to  account  for  the  transmission  of  the  disease  by 

*  See  a  paper  by  Dr  Percy  Kidd  ('Med.-Chir.  Traus.,'  vol.  Ixi,  p.  243),  and  Dr  Leg:g  s 
account  of  four  other  cases  ('Path.  Trans,'  xxxvi,  p.  490);  also  Dr  Theodore  Acland's 
description  of  the  state  of  the  thymus  (ibid.,  p.  491). 
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females  who  themselves  are  not  bleeders  hj  supposing  tliat  they  have  the 
thin  vessels,  without  the  excess  of  blood.  Sir  William  Jenner's  authority 
may  be  quoted  ('  Brit.  Med.  Journ.,'  1876,  vol.  ii)  for  the  view  that  there  is 
in  haemophilia  "  a  tendency  to  plethora  of  the  smaller  vessels."  He  remarks 
that  it  is  when  the  patient  is  looking  his  best,  that  injuries  have  the  worst 
effect  and  that  spontaneous  haemorrhage  is  most  likely  to  occur. 

It  seems  generally  agreed  that  "  bleeders  "  are  not  ill-formed,  and  that 
they  show  no  sign  of  disease  of  the  heart  or  blood-vessels.  In  fact,  they  are 
not  recognisable  until  haemorrhage  occurs. 

Prognosis. — In  some  exceptional  cases  of  haemophilia  the  hfemorrhagic 
tendency  may  cease  during  childhood,  and  never  return ;  but  the  larger 
number  of  those  who  are  affected  die  before  they  are  eight  years  old.  Gran- 
didier  (quoted  by  Eustace  Smith)  found  that,  of  150  boys  who  were  bleeders, 
more  than  half  died  under  seven  years  of  age,  and  only  nineteen  reached 
twenty-one.  When  adult  life  has  been  reached,  the  danger  is  less,  but  it  is 
by  no  means  at  an  end,  for  fatal  bleeding  has  been  known  to  occur  as  late 
as  fifty  or  sixty  years  of  age. 

Dr  Legg  gives  a  better  jDrognosis  than  some  others  who  have  seen  many 
cases  of  this  sti-ange  disease,  and  believes  that  with  sufficient  care  bleeders 
may  avoid  injuries  and  attain  middle  life. 

Their  habitual  condition,  even  when  they  have  long  suffered  from  the 
•disease  and  are  perhaps  still  troubled  Avith  the  articular  complication,  is 
not  generally  one  of  permanent  anaemia ;  they  often  have  as  much  colour 
in  the  face  and  lips  as  other  people.  They  may  of  course  be  blanched  for 
a  time  by  a  profuse  loss  of  blood,  for  the  quantity  poured  out  is  sometimes 
enormous.  One  case  is  related  in  which,  after  the  extraction  of  a  tooth, 
half  a  gallon  was  lost  in  less  than  twenty-four  hours,  and  often  oozing  goes 
on  at  the  rate  of  three  or  four  pints  in  the  twenty-fom-  hours  for  several 
■days  together.  When  the  source  of  the  liEemorrhage  is  visible,  it  seems  to 
■come  not  from  a  single  vessel,  but  from  the  whole  surface,  as  from  a  satu- 
rated sponge.  Jenner  thought  it  was  venous  rather  than  arterial  or  capil- 
lary in  origin.  If  the  bleeding  goes  on,  the  patient  becomes  pallid,  pulse- 
less, delirious,  and  unconscious,  and  death  is  often  preceded  by  convulsions. 
But  sometimes,  when  his  vital  jDowers  are  reduced  to  the  lowest  ebb,  the 
•oozing,  which  may  have  resisted  all  treatment,  ceases  spontaneously ;  he 
remains  apparently  on  the  brink  of  dissolution  for  several  days,  and  then 
slowly  I'evives, 

Treatment. — ^In  the  diet  of  bleeders,  Jenner  recommended  "  a  consider- 
able proportion  of  white  meats."  An  aperient  dose  of  sulphate  of  magnesia 
may  be  given  every  week,  and  a  mercurial  purge  every  third  week.  Dr 
Legg  has  found  that  after  taking  iron,  patients  have  been  less  liable  to 
spontaneous  bleeding  and  have  lost  less  blood  after  wounds;  and  advises 
the  tincture  of  steel  and  cod-liver  oil.  The  patient  must  wear  flannel,  and 
avoid  all  risks  of  injury.  A  warm  and  dry  but,  if  possible,  bracing  climate 
is  desirable. 

When  actual  haemorrhage  is  going  on,  there  appears  to  be  no  styptic  so 
valuable  as  the  perchloride  of  iron ;  a  strong  solution  may  be  applied  to 
the  mucous  membrane  of  the  rectum,  if  that  is  the  seat  of  haemorrhage ; 
and  when  the  socket  of  a  tooth  bleeds  after  extraction  it  may  be  checked  by 
the  introduction  of  solid  crystals  of  the  salt. 
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"  His  native  beauty  is  a  lily-white, 

Which  still  some  other-coloured  stream  infecteth, 
Least  like  itself;  with  divers  st-.iiniugs  dight. 

The  inward  disposition  it  detecteth  : 
If  white,  it  argues  wet;  if  purple,  fire  ; 
If  black,  a  heavy  cheer  and  fixed  desire; 
Youthful  and  blithe  if  suited  in  a  rosy  tire." 

Ph.  Fletchee  :  The  Fiirple  Island. 


INTRODUCTOEY  CHAPTER 

General  patMogy  and  anatomy— Classification examples— Nomenclature— 
Historical  slcetcli—The  elementary  anatomical  lesions— The  local  distribu- 
tion of  cutaneous  affections:  in  depth  {hathymetric)  and  over  the  surface 
{regional)—Symmetry—The  circumstances:  age,  occupaiion,  ami  habits 
of  the  patient,  season,  history  of  the  malady,  subjective  symptoms,  disturbance 
of  other  organs,  effect  of  previous  treatment— Arrangement  followed. 

It  is  now  Avell  known  that  diseases  of  the  skin  differ  in  their  origin  and 
significance  no  less  than  diseases  of  the  tongue,  the  eye,  or  the  bladder. 
Some  of  them  are  symptomatic  of  specific  febrile  diseases,  of  Avhich  they 
form  a  part,  and  are  important  for  the  sake  of  diagnosis.  Others  are  pro- 
duced by  certain  articles  of  food,  by  poisons,  or  by  drugs.  Some  are 
examples  of  pathological  processes  which  are  familiar  in  other  organs,  as 
cancer,  hypertrophy,  atrophy,  haemorrhage,  pigmentation;  but  the  majority 
belong  to  the  Avide-spread  morbid  process  called  infliammation. 

We  ha.ve  seen  that  although  this  term  may  still  be  used  to  denote  the 
reaction  of  a  living  tissue  to  injury,  and  although  the  four  Galenical  signs 
of  inflammation,  and  the  fifth  modern  sign  of  pyrexia,  are  still  useful  as 
pointing  to  the  fact  of  exudation  of  plasma  and  leucocytes  from  the  blood, 
yet  the  different  kinds  of  inflammation  vary  greatly  in  origin  and  results. 
Serous  exudation,  chronic  interstitial  inflammation,  and  suppuration  form 
three  very  different  pathological  groups.  The  first  is  often  difficult  to  dis- 
tinguish from  dropsy,  the  second  is  closely  related  to  atrophy  and  cicatrisa- 
tion, and  the  third  is  the  direct  result  of  infection  by  pyogenic  microbes. 

In  the  case  of  the  skin  it  is  important  to  recognise  not  only  external 
irritants,  and  internal  mineral  or  vegetable  poisons  or  animal  toxines,  bub 
also  the  effect  of  streptococci  and  staphylococci  in  causing  common  suppura- 
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tion,  that  of  the  bacilli  of  tubercle  and, leprosy  in  causing  granulomata,  the 
effects  of  various  i^arasitic  fungi,  and  the  results  of  syphilis  and  other 
specific  infections. 

Dermatitis,  hoAvever,  is  often  independent  of  any  ascertained  irritant  or 
infection,  and  therefore  must  at  present  be  called  primary  or  idiopathic. 
In  this  respect  it  is  most  nearly  allied  to  the  inflammations  which  affect  the 
bronchial  mucous  membrane,  the  stomach,  the  intestines,  and  the  urinary 
tract.  Closely  resembling  these  mucous  membranes  in  its  origin  and  deve- 
lopment, its  general  anatomy,  its  vascular  and  nervous  relations,  and  its 
glandular  apparatus,  the  skin  has  also  a  close  pathological  alliance  with 
them. 

Anatomy. — The  histology  and  the  jDhysical  and  vital  properties  of  the 
skin  are  now  well  ascertained.  The  condensed,  highly  vascular,  and  very 
sensitive  cutis,  with  its  papillae  and  touch-corpuscles,  is  continuous  below 
with  the  much  looser  connective  tissue  of  the  subcutaneous  fascia,  arranged 
in  bundles  with  large  open  spaces,  which  are  filled  with  adipose  tissue, 
except  in  certain  regions,  as  the  eyelids,  the  ear,  and  the  genital  organs. 

Above,  it  is  covered  by  the  epithelium,  epidermis,  or  ectoderm,  of  hypo- 
blastic  origin,  non-vascular,  but  traversed  by  minute  nerve-branches.  The 
deeper  part,  rete  mucosum,  or  Malpighian  layer,  is  inseparably  attached  to 
the  papillaiy  layer  of  the  cutis,  where  a  single  layer  of  clear,  nucleated  cells 
{stratum  hicidiim)  closely  follow  the  papillary  surface.  Another  layer,  the 
stratum  granulosum  of  Langerhans,  intervenes  between  the  epiderm  and 
the  derm  only  in  certain  regions.  The  uppermost  cells  of  the  Malpighian 
layer  are  granular  and  flattened,  then  come  some  more  transparent,  and 
the  rest  of  its  thickness  is  made  up  of  large  polygonal  minutely  granular 
cells,  with  large  nuclei.  They  are  connected  together  by  interlocking  j^ro- 
cesses,  Avhich  led  Max  Schultze  to  give  them  the  name  of  prickle-cells. 

The  superficial  horny  layer  of  epidermis  (the  scarf  skin  or  ciUi(mla)  is 
readily  separated  from  the  Malpighian  layer.  It  is  quite  without  sensation, 
and  serves  only  to  protect  the  parts  beneath. 

The  human  skin  is  everyw^here  impermeable  to  water,  owing  to  the  seba- 
ceous secretion  which  lubricates  the  horny  cuticle ;  but  it  can  be  traversed 
by  oily  matters,  and  by  minutely  divided  insoluble  powders  nibbed  into  the 
sm-face  with  fatty  compounds,  either  mineral,  like  vaseline  and  other  kinds 
of  paraffin,  or  vegetable,  like  olive  oil,  or  animal,  like  lard,  lanolin,  and 
spermaceti. 

The  skin  is  contractile,  elastic,  and  extremely  resistent.  When  over- 
stretched, the  papillary  layer  gives  way  without  rupture  of  the  epidermis, 
and  thus  smooth  and  slightly  depressed  white  marks  are  made,  which  are 
a  kind  of  superficial  scar.  They  are  known  as  linece  atrophicce,  and  may 
be  seen  in  women  after  pregnancy  (linece  gravidarum),  or  on  the  breasts 
after  lactation,  and  on  the  abdomen  after  ascites,  or  on  the  flanks,  thighs, 
and  hips  after  anasarca.  °  ' 

The  horny  cuticle  is  thickest  on  the  palms  and  soles,  thinnest  on  the 
face,  and  thinner  on  the  back,  tnink,  shoulders,  and  buttocks  than  on  the 
limbs.  The  cutis  or  corium  is  thickest  on  the  shoulders,  and  thick  on  the 
scalp,  face,  and  trunk.  The  whole  skin  is  thinnest  on  the  eyelids,  the  geni- 
tals and  perinaeum,  and  the  lips. 

The  hairs  are  thickest  and  deepest  rooted  in  the  eyelashes  and  the  nasal 
and  anal  vibrissse  and  the  beard;  absent  only  on  the  palms  and  soles,  the 
penis,  and  the  prolabium.      The  sebaceous  glands  are  appendages  of  the 
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hair  two  usually  opening  into  each  hair-sac.  The  sudoriparous  or  coiled 
glands  are  believed,  notwithstanding  some  evidence  against  the  current 
doctrine,  to  secrete  the  sweat.  They  are  largest  in  the  skin  of  the  palms 
and  soles.  '■ 

Classification.— ASectiom  of  the  skin  are  best  studied  as  examples  of 
general  morbid  processes,  modified  by  the  peculiarities  of  the  affected 
tissue.  _  Any  arrangement  of  diseases  is  useful  so  far  as  it  helps  the  memory- 
to  retain  useful  facts ;  any  arrangement  is  useless  or  mischievous  if  it  pre- 
tend to  be  a  universal  or  "  natural "  or  "  scientific  "  system.  Diseases  are 
not  natural  objects;  they  are  physiological  states,  which  we  sometimes 
define  by  their  cause,  as  lead  palsy  and  scabies,  sometimes  by  their  histo- 
logy, as  sclerosis  of  the  cord  and  epithelial  cancer  of  the  lip,  sometimes 
by  their  constancy  in  transmission,  as  measles  and  typhus,  sometimes  by 
the  presence  of  a  microphyte,  as  tuberculosis,  or  of  a  microzoon,  as  malaria, 
and  sometimes  by  more  or  less  constant  concurrence  of  symptoms,  as  chorea 
and  epilejDsy. 

The  following  examples  show  how  cutaneous  disorders  may  be  classified 
on  different  principles,  each  of  which  is  useful  in  its  place. 

I.  Diseases  of  the  Skin  regarded  as  Anatomical  Conditions  of  certain 

Layers,  Organs,  or  Regions. 

A.  Bathymetric  Distribution. 

The  horny  cuticle — Psoriasis,  ichthyosis,  cornu,  clavus,  sudamina,  xero- 
dermia;  all  of  them  conditions  secondary  to  eiTors  of  formation 
in  the  cutis  or  the  cutaneous  glands. 

The  Malpighian  rete  and  papillse — Eczema,  scabies,  secondaiy  syphilis, 
impetigo,  exanthems,  erysipelas ;  Erythema,  pemphigus,  psoriasis, 
lichen  planus  not  leaving  scars. 

The  deeper  cutis  and  subcutaneous  fascia — Zona,  acne,  variola,  vaccinia, 
varicella,  phlegmonous  erysipelas,  carbuncle,  late  syphilis,  lupus, 

lepra,  carcinoma  leaving  scars. 

Elephantiasis,  xanthelasma,  sclerodermia    ....    not  ulcerating. 

B.  Distribution  to  Organs. 
Sweat-glands — Sudamina. 

Sebaceous  glands — Milium,  comedo,  acne,  Iujdus  eryth.    Sebon-hcea  sicca. 

Hair  sacs — Ringworm,  favus,  area,  sycosis,  furunculus. 

Nails — Onychia,  onycho-mycosis,  psoriasis,  atrojDhy  (lineae  transversaj). 

c.  Surface  Distribution. 

Scalp — Eczema  (especially  impetigo),  phthiriasis,  favus,  ringworm,  area. 
Face- — Dermatitis  from  exposure,  ephelis,  rashes  of  smallpox,  measles,  and 
syphilis,  eiysipelas,  lupus,  acne. 

Forehead — Supra-orbital  zona,  chloasma,  acne  frontalis. 

Eyelids — Xanthelasma,  milium  and  sebaceous  cysts. 

Nose — Lupus,  gutta  rosea. 

Bridge  of  nose  and  cheeks — Lupus  erythematosus. 
Nose  and  lips — Impetigo  of  children. 
Upper  lip — Symptomatic  herpes. 
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liower  lip — Flat-celled  epithelial  cancer. 
Beard — Sycosis. 

Ears — Eczema,  xanthelasma  tuberosum,  tophi. 
I^ecli,  front — Intertrigo, 
nucha — ^Furunculi. 

:Shoulders  and  back — Prurigo  pedicularis,  acne,  carbuncle,  lichen  mar- 
ginatus. 

•Chest — Rashes  of  scarlatina,  syphilis  and  other  exanthems  ;  tinea  versicolor. 

Breasts — Intertrigo,  scabies,  pre-cancerous  dermatitis. 
Abdomen — Hash  of  enterica,  typhus,  and  other  exanthems. 
:Sides  of  trunk — Zona. 

'Genitals — Eczema,  scabies,  elephantiasis  scroti,  herpes  praeputialis,  tinea 

marginata,  soft  chancre,  and  primary  syphilis. 
Nates — Scabies  (in  children),  congenital  syphilis,  furunculi,  intertrigo. 
Tllbows,  extensor  side — Psoriasis,  xanthelasma  tuberosum. 
Eorearms  and  back  of  hand — Erythema,  hydroa  (erythema  iris),  lichen 

planus. 

flexor  side — Eczema,  xanthelasma  planum. 
"Wrist  and  between  fingers  and  toes — Scabies. 
Eingers  and  toes — Pernio. 

Palms  and  soles — Syphilis  (especially  squamous  and  bullous  forms). 
Axilla  and  groin — Eczema. 
Knees,  extensor  side — Psoriasis. 

flexor  side — Eczema. 

inner  condyle — Lichen  planus. 
Legs — Chronic  dermatitis,  varicose  and  syphilitic  ulcers,  elephantiasis,  ery- 
thema nodosum,  purpura. 

II.  Classification  of  Diseases  of  ihe  Skin  regarded  as  Physiological 

Processes. 

(Pathological  Arrangement.) 

Acute  inflammations : 

Diffuse,  e.  g.  scarlatina,  morbilli,  syphilis,  roseola. 
With  venous  congestion — Erythema  nodosmn. 
With  oedema — Urticaria. 
With  necrosis — Furunculus,  anthrax. 

Localised  in  papules — Enterica,  syphilis,  eczema,  prurigo,  lichen. 

in  vesicles — Eczema,  zona,  variola,  varicella,  scabies,  herpes, 
in  blebs — Pemphigus,  scabies,  rupia,  pemphigus  neonatorum, 
in  pustules — Impetigo,  variola,  scabies,  syphilis,  sycosis,  acne. 
Desquamating  during  involution — Scarlatina,  eczema  squamosum,  &c. 
Chronic  inflammations  : 

With  over-production  of  epidermis — Psoriasis. 
With  fatty  degeneration — Xanthelasma. 

With  hypertrophy — Elephantiasis  (Arabum),  molluscum  fibrosum,  &c. 

With  oedema — Elephantiasis  (lymphatic),  oedema  durum. 

With  venous  congestion — Gutta  rosea,  pernio. 

With  ulceration — Lupus,  syphilis,  lepra. 
New  growths — Xanthelasma,  lupus,  lepra,  tertiaiy  syphilis,  cheloid,  cancer. 
Atrophy — The  senile  skin,  linese  gravidarum. 
Hypertrophy — Ichthyosis,  cornu  cutaneum,  clavus,  verruca. 
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H^morrhnge-Traiimatic  (flea-bites),  typhus,  scurvy,  erythema  (peliosis) 
Pigmentation-Syphahtic  maculae,  melasma,  chloasma,  icterus,  ephelis 
Congenital  malformations— Ichthyosis,  cutaneous  n^vus. 
Neurosis — Pruritus. 
Anomalies  of  secretion  : 

Increased  or  diminished— Seborrhoea,  xerodermia. 

Hyperidrosis,  anidrosis,  chromidrosis,  &c. 

Ubstructed— Molluscum,  comedo,  milium,  acne,  sudamina. 

III.  Diseases  of  the  Skin  regarded  as  the  Result  of  Antecedents. 

{Etiological  Classification.) 

Due  to  the  sun,  wind,  &c.— "Eczema"  solare,  and  traumatic  dermatitis. 
Due  to  the  irritation  of  friction  and  sweat — Intertrigo. 

Due  to  the  irritation  of  scratching— Eczema,  scabies!  urticaria,  and  prurigOL 
Due  to  local  applications— Mercury,  mustard,  arnica,  antimony,  &c. 
Due  to  animal  parasites— Scabies,  prurigo  pedicularis,  impetigo  capitis. 
Due  to  sporozoa— Paget's  disease  of  the  nipple  (?),  molluscum  (?). 
Due  to  vegetable  parasites  (Fungi)— Favus,  ringworm,  &c. 
Due  to  bacteria — Seborrhoea  sicca  corporis. 

Due  to  pyogenic  cocci— Pustular  eczema,  ecthyma,  furunculi,  and  cutaneous 
suppuration  in  general. 

Due  to  si>ecific  bacteria— Tuberculosis,  including  Lupus— Leprosy— Actino.^ 
mycosis — Enteric  rash,  Seborrhoeic  eczema. 

Due  to  the  unknown  contagia  of  syphilis,  scarlatina,  morbilli,  typhus. 

Due  to  pneumonia  (herpes) — to  rheumatism  (erythema,  peliosis). 

Due  to  the  presence  of  poisons  in  the  blood— The  rashes  caused  by  bella- 
donna, copaiba,  shell-fish,  &c. ;  bromide  acne ;  hydroa  from  iodide. 

Due  to  the  poison  of  uraemia — ^^^arious  forms  of  dermatitis  (vol.  ii,  p.  623). 

Due  to  disturbance  of  innervation — Zona,  sclerodermia  ( 1 ),  Bullous  lesions. 

IV.  Diseases  of  tlie  Skin  as  they  specially  affect  Different  Ages. 

Infancy — Syphilis,  ntevi,  eczema,  intertrigo,  impetigo  capitis. 

Childhood — Scarlatina,  morbilli,  rubella,  erythema,  ecthyma,  molluscum 

sebacemn,  eczema  of  face  and  scalp,  ringworm  and  favus,  pernio. 
Adolescence — Lupus,  acne,  erythema  nodosmn. 

Early  adult  life — Erythema,  secondary  rashes,  psoriasis,  sycosis,  lupus. 
Old  age — llodent  ulcer,  epithelial  cancer,  prurigo  pedicularis,  chronic  eczema. 

Nomenclature. — The  binominal  terminology  which  once  extended  to  the 
whole  of  medicine  was  founded  upon  a  misleading  analog}^  between  na- 
tural organisms  like  plants  and  animals,  and  heterogeneous  objects  like 
diseases.  It  has,  unfortunately,  persisted  in  dermatologj-,  after  the  genera 
and  species,  the  classes  and  orders  of  Cullen  and  Sauvage  and  other  com- 
pilers of  artificial  systems  of  medicine  had  long  been  abandoned ;  and  after 
being  deservedly  discredited,  has  of  late  years  revived,  to  the  detriment 
of  scientific  medicine.  Next  to  a  false  pathology  and  fruitless  attempts 
at  classification,  nothing  has  been  more  injurious  to  the  rational  study  of 
cutaneous  diseases  than  a  cumbrous,  pedantic,  and  often  barbarous  nomen- 
clature. 
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A  o-ood  name  should  have  the  following  characters: — (1)  It  must  con- 
sist of  a  single  word.  (2)  It  must  be  distinctive,  and  easily  recognised  both 
by  the  eye  and  the  ear.  (3)  It  must  be  capable  of  forming  an  adjective. 
Less  essential  points  are  (4)  that  it  should  be  short  and,  if  possible,  fami- 
liar, of  Latin  or  Greek  origin,  or  capable  of  easy  reproduction  in  the  former 
tongue,  and  as  classical  and  euphonious  as  may  be.  (5)  It  should  be  un- 
meaning, or  at  least  arbitrary  and  conventional  in  its  application;  or,  if 
descriptive,  should  apply  only  to  some  obvious  and  c  stant  feature  of  the 
malady.  (6)  It  must  be  generally  accepted,  and,  t  >refore,  new  names 
should  chiefly  be  introduced  by  simplifying  or  correct    ^  old  ones. 

Historical  sketch. — The  fact  that  many  eruptions  o\  .he  skin  are  closely 
attendant  upon  febrile  and  other  general  disorders  early  attracted  notice ; 
and  the  humoral  pathology  which  pervaded  medicine  from  classical  times 
until  almost  the  present  day  afforded  a  ready  explanation  of  their  occur- 
rence. Hence  cutaneous  diseases  were  long  regarded  as  mere  symptoms  of 
some  hypothetical  "  dyscrasia "  (i.  e.  ill-mixing)  of  the  four  Galenical 
humours — the  blood  which  was  formed  by  the  liver,  the  phlegm  secreted  by 
the  pituitary  gland,  the  bile  by  the  gall,  and  the  black  bile  by  the  spleen. 
From  due  mixture  of  these  himiours  arose  the  four  natural  temperaments  : 
sanguine,  in  which  the  blood  was  predominant ;  phlegmatic  or  pituitous ; 
bilious  or  choleric ;  atrabilious  or  melancholic  ;  and  from  their  ill-mixture 
resulted  such  "  ill-humours  "  as  scurvy,  scrofula,  gout  (gutta),  and  rheu- 
matism (rheuma). 

When  the  doctrine  of  the  four  humours  was  given  up,  cutaneous  diseases 
were  ascribed  to  equally  hypothetical  "  disorders  of  the  blood ; "  then,  when 
better  knowledge  of  the  chemistry  and  morpholog^^  of  the  blood  began  to 
stand  in  the  way  of  so  easy  an  explanation,  they  were  explained  as  being  due 
to  "  diatheses  "  or  tendencies,  of  which  the  eruption  was  at  once  the  evidence 
and  the  effect.  Explanation  by  assumed  causes  still  took  the  place  of 
inquiry  into  anatomical  and  clinical  facts. 

The  skin  was  supposed  to  be  a  kind  of  chart  or  index  to  the  "  state  of 
the  blood,"  as  the  tongue  to  the  state  of  the  stomach,  and  eruptions  are 
still  so  regarded  by  popular  opinion. 

During  the  eighteenth  centmy  the  causes  and  indications  for  treatment 
of  an  eruption  were  readily  determined  by  learned  physicians  to  be  due 
to  a  stnunous  cachexia,  or  a  scorbutic  state  of  the  blood,  or  to  vitiated 
humours  from  obstruction  of  the  prima;  viae,  or  to  lues  venei-ea,  but  the 
actual  physical  conditions  of  the  skin  were  scarcely  noticed.  It  was  the 
great  merit  of  Willan,  who  began  to  write  in  1808 — a  merit  shared  in  some 
degree  by  his  predecessor,  Plenck,  of  Vienna  (1783) — that  he  accurately 
described  the  anatomy  of  the  morbid  skin.  His  "  orders,"  the  elementary 
lesions  of  later  dermatologists,  are  the  alphabet  of  the  subject,  and  corre- 
spond with  the  "  physical  signs  "  of  the  diseases  of  the  lungs  introduced  by 
Auenbrugger  and  Laennec. 

From  the  English  or  anatomical  school  of  Willan  and  Bateman  (1813) 
sprang  the  French  school  of  dermatology,  which  may  be  generally  described 
as  (Etiological  in  aim.  Biett,  its  founder,  was  a  pupil  of  Willan,  and  intro- 
duced his  system  into  France  (1833).  He  had  the  merit  of  perceiving  that 
syphilis  does  not  merely  act  along  with  other  predisposing  causes  in  pro- 
ducing diseases  of  the  skin,  but  that  it  has,  as  its  direct  consequence,  defi- 
nite, constant,  and  recognisable  lesions,  the  knowledge  of  which  is  all- 
important  for  diagnosis  and  for  cure.    He  was  succeeded  by  Cazenave 
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(1843),  Devei;gie  (1854)   and  other  systematic  writers,  who  continued  the 
work  of  chnical  investigation  and  accurate  description.  Unfortunatdv 
Bietts  success  m  tracing  certain  cutaneous  affections  to  syphilis  led  to  thl 
formation  of  similar  groups  of  "  scrofulides  "  and  "  maladf/s  dart^reuses.' 
instead  of  hv       ?        f  cutaneous  diseases  by  their  true  nature  and  cause 
instead  of  by  anatomical  lesions  had  been  already  made  by  Alibert.  a  con- 
temporary of  Biett.    His  eloquence  and  power  of  picturilque  des  riptTn 
had  much  influence,  which  was  increased  by  the  publication  of  a  magnifi 
cent  atlas  of  plates,  illustrating  his  Arbre  des  Dermatoses  (1814)  His 
pathology,  however,  was  erroneous,  his  descriptions  superficial,  his  nomen- 
c  ature  inaccurate,  capricious,  and  unclassical.    The  same  attempt  to  ex- 
plain rather  than  to  investigate,  and  to  supply  the  nature  and  causes  of 
disease  by  hypothesis  when  proof  is  absent,  pervades  the  voluminous  writ- 
ings of  Bazm  (1853-70),  who  carried  the  hypothesis  of  "  diathesis  "  to  its 
extreme  limit.    The  same  principles  were  illustrated  in  the  interesting 
lectures  of  Professor  Hardy  (1858-64),  so  long  connected  with  the  great 
hospital  of  St  Louis.*  ^ 

Meanwhile,  another  school  had  risen  at  Vienna  which  was  ^niided  bv 
the  pathological  doctrines  of  Rokitansky.  Its  founder  was  Ferdinand 
Hebra,  whose  writings  have  done  more  than  those  of  any  other  man  to  put 
the  study  of  dermatology  on  a  sound  basis  and  to  extend  its  limits. f 

The  pathological  school  of  Vienna  represented  by  Hebra,  the  diathetic 
school  of  Paris  represented  by  Hardy,  and  the  anatomical  and  therapeutical 
school  of  England  represented  by  Erasmus  Wilson  (1847-67),  have  all 
changed  during  the  last  twenty  years.  Histological  investigation  by  the 
improved  methods  of  the  last  twenty  years  has  thrown  much  light  upon 
the  morbid  processes  of  the  skin,  and  the  study  of  bacteria  has  revolution- 
ised the  pathology  of  many  affections. 

In  England  during  the  long  blank  after  Willan  and  Bateman's  work, 
the  late  Erasmus  Wilson  alone  made  valuable  contributions  to  dermatology  ; 
but  of  late  a  new  school  has  sprung  up  and  has  produced  such  excellent 
works  as  those  of  Dr  Liveing  and  Dr  Crocker,  besides  the  numerous  impor- 
tant papers  of  Mr  Hutchinson  and  many  younger  dermatologists,  to  whose 
contributions  in  the  '  British  Journal  of  Dermatology '  and  elsewhere  the 
writer  is  greatly  indebted. 

In  France  a  new  generation  has  sprung  up,  well  versed  in  Gennan  and 
English  literature,  accurate,  laborious,  and  scientific ;  and  Besnier,  his  col- 
leagues and  disciples,  have  restored  the  credit  of  French  deraiatologj'. 

In  Germany  the  labours  of  Kaposi,  Pick,  and  other  disciples  of  Hebra 
have  borne  excellent  fruit;  while  Lassar,  Unna,  and  many  others  have 
opened  fresh  lines  of  research  in  histology,  pathology,  and  treatment. 

America  has  made  important  contributions  to  dermatology  during  the 
last  twenty  years,  and  under  such  leaders  as  Duhring,  White,  and  Bulkley, 
has  become  a  worthy  rival  of  the  best  schools  of  the  old  Avorld. 

I.  The  Anatomical  Lesions. — Before  entering  upon  the  description  of 

*  Since  these  lines  were  first  written,  M.  Hardy  has  returned  to  his  derinatological 
studies,  and  has  published  a  systematic  treatise  on  the  subject. 

t  His  'Acute  Exantheme  und  Hautkrankheiten '  was  the  third  volume  of  the  series  of 
text-books  of  •  Pathology  and  Therapeutics'  superintended  by  Virchow,  and  was  published 
in  parts  between  18C0  and  1874.  Much  of  the  latter  part  is  written  by  Hebra's  son-in-law, 
Moritz  Kolm,  now  better  known  as  Kaposi.  The  translation  into  English  for  the  New 
Sydenham  Society  (1866-75),  begun  by  Dr  Fagge  and  the  present  writer,  was  completed 
by  Mr  Waren  Tay. 
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the  several  diseases  to  which  the  skin  is  subject,  it  will  be  well  to  refer  to 
the  elementary  lesions,  as  they  have  been  called,  the  morbid  anatomy  which 
can  be  seen  and  felt  so  as  to  constitute  the  solid  basis  of  fact,  like  the 
anatomical  changes  in  the  heart  and  lungs  which  are  detected  by  the 
hearing. 

1.  Hypercemia  or  Congestion. — [a)  Mere  over-fulness  of  the  vessels 
from  paralysis  of  the  vaso-motor  nerves  with  redness  and  heat,  but  without 
the  exudation  and  tissue  changes  which  accompany  inflammation.  This 
hypersemic  blush,  readily  produced  in  the  physiological  laboratory,  is  rarely 
seen  as  an  uncomplicated  morbid  condition  (e.  g.  Trousseau's  tache  cerehrale, 
see  vol.  i,  p.  803). 

(6)  Active  or  arterial  irritative  hypercemia,  varying  in  colour  from 
brilliant  scarlet  to  rose  pink,  and  combined  with  heat,  tingling,  or  other 
sensations.  Such  an  early  stage  of  inflanmiation  is  often  called  "  ervthema." 
The  local  swelling  and  the  subjective  symptoms  distinguish  it  from,  the  non- 
inflammatory hyperjBmia  just  described. 

(c)  Passive  or  venous  congestive  hypercemia,  dependent  upon  retarded 
circulation  and  distended  venules.  The  colour  is  purple,  bluish,  or  livid, 
the  surface  is  cold,  and  there  are  no  painful  sensations.  This  passive  con- 
gestion, frequently  seen  as  the  result  of  thrombosis,  and  also  in  long-stand- 
ing affections  of  the  heart  and  lungs,  is  often  associated  with  the  more 
chronic  forms  of  inflammation  in  which  oedema  is  present,  and  connective- 
tissue  overgrowth  is  apt  to  result.  The  best  example  of  this  condition  in 
the  skin  is  in  the  congestive  erythema  of  a  chilblain. 

2.  Pimple  or  Papule. — small,  solid  elevation  of  the  skin.  Under 
this  name  more  than  one  pathological  lesion  is  included. 

(a)  The  acute,  minute,  inflammatory  papule,  more  or  less  pointed, 
bright  red,  and  very  early  seen  with  a  lens  to  contain  a  minute  drop  of 
exudation.    It  is  either  abortive  or  ends  in  a  vesicle  or  pustule. 

(6)  The  chronic  large  inflammatory  papule,  never  showing  liquid  exuda- 
tion, but  apt  to  become  covered  with  minute  scales.  Sometimes,  as  in 
psoriasis,  these  papules  inci-ease  so  as  to  form  a  raised  patch,  and  then 
become  covered  with  scales,  and  sometimes  they  coalesce  with  the  same  re- 
sult, as  in  lichen  planus.  More  often  the  papules  remain  discrete  and 
without  scales,  as  in  prurigo  and  some  forms  of  secondary  syphilis. 

(c)  A  solid  non-inflammatory  papule  formed  by  true  hypertrophy  of  the 
normal  papillae  of  the  cutis.  Such  papillary  growths  produce  the  minute 
multiple  warts  which  occasionally  occur  in  immense  numbers  over  wide 
surfaces  of  the  body;  large  local  warts  and  condylomata  are  much  more 
common. 

{d)  Solid  elevations  of  the  skin,  which  may  be  called  false  papules ;  such 
as  the  heaped-up  scales  at  the  oriflce  of  a  hair-sac  which  form  the  so-called 
"  lichen  or  pityriasis  pilaris,"  and  a  sebaceous  gland  occluded  by  its  own 
secretion,  which  is  called  a  "  comedo." 

3.  Vesicle. — A  visible  cavity  in  the  skin  filled  with  transparent  liquid. 
In  almost  all  cases  the  vesicle  is  inflammatory,  and  the  liquid  is  exuded 
plasma,  consisting  of  water,  salts,  albumen,  and  a  few  leucocytes  with  only 
a  trace  of  fibrinogen.  Where  the  epidermis  is  thin,  the  vesicles  rupture 
almost  as  soon  as  they  form ;  but  where  it  is  thick,  as  in  the  palm  and 
sole,  they  grow  and  coalesce  into  large  bladders.  Broad  and  flat  vesicles, 
as  those  of  zona,  are  distinguished  from  the  smaller  and  more  closely- 
packed  vesicles  of  eczema.    The  vesicles  of  smallpox  are  remarkable  not 
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only  for  their  size  and  depth,  but  for  the  exudation  being  so  effused  into 

'  POckeTed"  Id  T  ''^^P^"^"^^  ^^y-'  ^^^^  the  oavfty  i! 

pocketed    and  shows  a  central  depression  or  u?nbiUcus. 

-     Non-mflammatory  vesicles  consist  of  retained  excretion  either  of  sweat- 

g  ands  (sudaxnma)  or  of  mucous  glands.    The  latter  are  almost  the  ont 

ves  cles  seen  on  the  mucous  membranes,  for  under  the  moisture  and  friction 

LUtrent;^^^^^^^^  ^^^^  -  — 

ir...  t/^'^''^'"~'^  cutaneous  abscess,  that  is,  a  cavity  in  the  skin  contain- 
ng  inflammatory  exudations,  water,  salts,  albumen,  and  abundance  of  dead 
leucocytes  m  a  state  of  fatty  degeneration,  with  usually  only  traces  of  fib- 
rinogen The  distinction  between  a  vesicle  and  a  pustule  is  therefore  often 
one  of  time  only,  and  rests  upon  the  abundance  of  the  coiiDuscular  element 
m  the  exudation;  but  while  most  vesicles  become  pustules,  the  exudation 
remains  serous  in  many  cases  of  eczema.  Again,  in  contagious  impetigo,  in 
luruncuh,  and  m  some  other  cases,  the  first  visible  exudation  is  already 
opaque,  yellow,  and  purulent. 

5.  Bulla  or  Bleb  is  the  name  given  to  a  very  large  vesicle.  It  is  as  a 
rule,  inflammatory  and  of  essentially  the  same  pathology  as  a  vesicle  or 
pustule.  It  contains  at  first  transparent  serum,  but  this  usually  becomes 
more  or  less  completely  purulent.  There  are  also  almost  always  shreds  of 
fibrin  to  be  seen.  The  anatomical  distinction  asserted  between  ordinary 
inflammatory  bullae  and  those  of  pemphigus  will  be  referred  to  in  the 
chapter  on  the  latter  disease. 

6.  Scab  or  Crust.— A  dried-up  concretion  of  the  contents  of  a  vesicle 
pustule,  or  bleb.  Its  form  depends  upon  the  inflammatoiy  process  ceasincr' 
otherwise  fresh  exudation  succeeds,  and  no  dried-up  mass  is  allowed  to  form.' 
The  size  of  a  scab  will  always  depend  upon  that  of  a  pustule  or  bleb  which 
formed  it,  its  thickness  upon  the  amount  of  fibrin  and  leucocytes  in  the 
exudation.  Its  colour  is  often  characteristic ;  light  brown  or  yellow  when 
the  exudation  is  serous,  deeper  yellow  (compared  by  the  elder  anatomists 
to  honey,  whence  the  term  Porrigo  favosa),  or  greenish  yellow  in  some 
cases  when  the  pus  is  thick,  red  or  almost  black  when  the  exudation  con- 
tains erythrocytes. 

7.  Scale  {squavia).—k.  dry  flake  of  epidermic  cells.  When  scales  form 
in  moderate  amount  and  of  small  size  as  the  result  of  inflammation  which 
has  passed,  they  are  described  as  furfuraceous  ;  when  large,  adherent,  im- 
bricated, and  glistening  silver-white  from  the  refraction"  of  air  enclosed 
in  the  spaces,  scales  have  the  characteristic  appearance  seen  in  psoriasis. 
Large,  thin,  and  very  abundant  scales,  which  have  been  compared  with  diy 
hop  leaves,  and  sometimes  termed  squames,  are  almost  characteristic  of 
pityriasis  rubra.  Beside  the  true  epidermic  scales,  desquamation  often 
-consists  of  dried-up  sebum  or  of  dried  exudation  mLxed  with  epidermis. 
The  microscope  distinguishes  the  amorphous  fatty  material  of  the  former 
and  the  leucocytes  of  the  latter  from  the  flat  horny  cells  of  true  scales. 

8.  Wheal  {jjomijhos). — A  flat  sohd  elevation  of  the  skin  much  larger 
than  a  papule,  and  of  ephemeral  duration.  Such  wheals  may  be  either 
traumatic,  as  from  the  lash  of  a  whip,  or  idiopathic ;  they  are  the  charac- 
teristic effects  of  the  poison  of  the  stinging-nettle  and  of  one  form  of  ery- 
thema, hence  called  urticaria.  They  are  formed  by  acute  oedema  of  the 
:skin  producing  local  ansemia  from  pressure. 

9.  Scratch-mark. — ^An  injury  to  the  skin  of  linear  form  and  curved  out- 
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line,  usually  marked  by  dried-up  blood,  and  having  ca  definite  relation  to 
the  range  of  the  patient's  hands.  They  are  of  diagnostic  value  as  proofs  of 
pruritus. 

10.  Rmv.—k  surface  which  has  lost  its  horny  layer  of  epidermis  so  that 
the  moist  and  living  Malpighian  layer  is  exposed,  from  which  more  or  less 
exudation  oozes.  Such  a  raw  weeping  surface  is  characteristically  seen  after 
the  blister  formed  by  caatharides  has  been  broken.    It  also  results  from 

P  the  rapid  rupture  of  a  number  of  vesicles  as  in  the  kind  of  dermatitis  called 
Eczema  madidans. 

11.  ChajJ  (rima).~A  crack  or  fissure  Avhich  goes  through  the  epidenaiis 
to  Its  Malpighian  layer  or  to  the  vascular  papiUte  beneath.  These  riuic^  or 
rhacjades  sometimes  extend  very  deeply,  ai'e  apt  to  bleed,  and  are  always 
■extremely  painful. 

12.  Sore  {ulcus).~T'he  result  of  destruction  by  inflammation,  which  has 
reached  below  the  Malpighian  layer  and  has  destroyed  the  papillae ;  charac- 
terised by  the  absence  of  any  trace  of  epidermis,  by  the  granulations  which 
cover  its  floor  and  by  the  pus  in  which  they  are  bathed. 

13.  Scar  {cicatrix). ~T\ie  result  of  the  healing  process  after  an  injury 
or  disease  which  has  been  deep  enough  to  destroy  the  papillae  of  the  part 
Accordingly  the  presence  of  a  cicatrix,  however  superficial  and  slight,  shows 
that  the  preceding  process  reached  the  deep  layer  of  the  cutis. 

U  Nodule.— A.  solid  elevation  of  the  skin,  larger  than  a  papule  and 
seated  m  its  deep  layer.  The  nodule  was  formerly  called  a  tubercle,  but 
the  word  tubercle  "  should  never  be  applied  except  with  its  present  patho- 
logical meamng.  A  node  is  a  large  nodule,  and  there  is  no  reason  for  re- 
stricting the  term  to  syphilitic  nodes  or  gummata. 

15.  Stain  {macula).— k  patch  of  increased  pigmentation  of  the  skin 
either  the  result  of  long-continued  hyperemia  or  occurring  independently 
as  a  primary  increase  of  pigment. 

16.  Hcemorrhage  {ecchymosis).—WhBr,  a  blood-vessel  of  the  cutis  vera 
gives  way,  a  dark  red  or  purple- mark  is  produced,  which  (like  the  macula) 
•does  not  disappear  on  pressure.  When  small,  the  punctiform  spots  resemble 
flea-bites,  and  are  hence  called  petechice  ;  larger  extravasations,  particularly 
^hen  elongated  m  fom.,  resemble  the  bmises  caused  by  a  stick,  and  are 
termed  vibices. 

nnnp?"  """"^^      7'''^'''''  successive  foci 

appearing  and  coalescing,  or  by  a  spreading  serpiginous  border.    The  ear- 

■thtrvandng  X"'^''^''^  ^^^^--^  ^--^         generally  be  found  in 

After  determining  the  morbid  anatomy  of  a  disease 
of  the  skm,  the  next  step  is  to  notice  its  distribution 

ease   so'thinr"'  v  ^^^^  '^^^^         ^^^^^acters  in  dis- 

w\ot  onlv  fn  tr  ^^  ^"".-'^T'  ^'^"^  degeneration,  and  cancer 
vary  not  only  m  their  local  varieties,  but  in  their  local  frequencv  Tlio 

tions  of  the  skm,  and  greatly  helps  m  diagnosis.    Thus  psoriasis  of  a  flexor 

o^W  a^^lTcrn^'^'il^      ''V'^'^      ^  la  orthe  foieatm 

Z  Z  ThiowL  ,        '  ^"i'-^^  V^'"'*'^^-    One  cause  of  this  difference 

IS  the  thickness,  vascularity,  and  abundance  of  hair-sacs  or  sweat-glands  • 
another  IS  exposure  to  air,  sun,  friction,  or  moisture;  but  in  many  case^ 
'    •  52 
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no  cause  can  be  assigned  for  the  local  distribution  of  the  dermatoses  any 
more  than  for  the  geographical  distribution  of  animals  and  plants. 

(a)  Distribution  in  depth. — In  its  pathology  the  skin  does  not  follow 
the  anatomical  and  embryological  division  into  epidermis  and  cutis  vera. 
It  may  be  pathologically  divided  into  three  layers  : 

(1)  The  horny  layer  of  epidermis  or  cuticle,  dead  scales,  the  only  affec- 
tions of  which  are  increased  growth,  atrophy,  dryness,  desquamation,  and 
other  results  which  really  depend  on  perverted  growth  in  the  living  layer 
of  cells  Avhich  lies  immediately  beneath  it.  Lesions  of  the  cuticle,  hair,  and 
nails  are,  therefore,  all  secondary  lesions. 

(2)  The  living  Malpighian  layer  of  the  epidemiis,  together  with  the 
papillary  layer  of  the  cutis.  These  two  tissues  are  constantly  and  in- 
separably united  in  their  pathology.  A  blister  does  not  lift  up  the  epiderm 
from  the  derm,  but  the  horny  from  the  Malpighian  layer  of  the  epidermis. 
Inflammation  of  this  combined  layer  constitutes  the  enormous  group  of 
diseases  which  come  under  the  head  of  superficial  dei-matitis.  Affections 
confined  to  this  part  never  leave  scars. 

(3)  The  deep  layer  of  cutis  with  the  subcutaneous  connective  tissue. — 
Inflammation  or  new  growths  beginning  below  the  papillae  seldom  spread 
ujD wards ;  but  are  prone  to  spread  to  the  subcutaneous  tissue  and  not  to- 
stop  until  they  reach  subjacent  muscle  or  bone  or  deep  fascia.  The  deep 
affections  of  the  skin  which  lie  in  this  region  are  less  numerous,  but  more 
severe,  than  those  of  the  superficial  layer,  and  always  leave  cicatrices  when 
they  are  cured. 

(4)  Lastly  come  the  deep  cutaneous  affections  which  particularly  affect 
the  sweat-glands,  the  sebaceous  glands,  the  hair-sacs,  or  the  nail-beds. 

(b)  Distribution  over  the  surface. — The  earliest  attempts  at  classifica- 
tion of  skin  diseases  were  between  affections  of  the  scalp  and  of  the  trunk. 
But  in  Willan  and  Bateman's  system  this  regional  distribution  did  not 
receive  due  consideration;  and  it  has  met  with  still  less  at  the  hands  of 
French  and  German  dermatologists.  Even  in  the  best  descriptions  of  Hebra. 
and  his  successors  it  is  sometimes  impossible  to  learn  what  part  of  the  body 
is  most  often  affected  by  a  particular  disorder.  The  fact  is  that  very  few 
diseases  of  the  skin  are  indiscriminate  in  their  extent,  while  many  are  at 
least  as  definitely  and  exclusively  fixed  to  certain  localities  as  the  lesions  of 
enteric  fever  in  the  intestine,  or  of  tabes  in  the  spinal  cord.  The  skin  is 
not  uniform  in  its  structure,  the  relative  thickness  of  its  layers,  its  vascu- 
larity, its  nervous  supply,  or  the  distribution  of  its  glands.  Its  different 
parts  are  variously  protected  both  by  natural  and  artificial  coverings,  thoy 
are  variously  exposed  to  injuries,  to  irritants,  and  to  moisture.  It  is,  there- 
fore, not  surprising  that  their  diseases  differ  so  greatly. 

It  must  be  remembered  that  in  childhood  the  several  regions  of  the 
skin  are  not  yet  completely  differentiated,  and  hence  the  local  distribution 
of  its  diseases  is  less  strictly  adhered  to  than  in  adults.  We  find  precisely 
the  same  rule  in  the  localisation  of  pneumonia,  of  mahgnant  disease,  and  of 

tubercle  in  children.  .  ,   .         i    i      j  -n 

The  principal  dermatological  regions  are  :— The  hairy  scalp,  beard,  axilla, 
and  pubes  ;  the  face  :  the  orifices  of  the  eyes,  mouth,  nose  and  ears ;  the 
front  of  the  neck  and  chest ;  the  abdomen  and  genitals ;  the  back  of  the 
neck  shoulders  and  loins;  the  outer  side  of  the  arm  aud  forearm  and  back 
of  hand  •  the  bend  of  the  elbow  and  wrist ;  palm  of  hand  and  sole  of  foot  : 
the  buttocks,  outer  side  of  thigh  and  leg,  and  dorsum  of  foot;  the  inner 
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side  of  the  thigh,  and  ham ;  the  fingers  and  the  toes ;  the  anus,  perineum, 
scrotum  or  vulva. 

We  must  here  stop  for  a  moment  to  explain  the  meaning  of  the  word 
symmetry  in  distribution.  Universal  eruptions,  like  that  of  scarlatina,  are 
in  one  sense  symmetrical;  but  only  because  the  human  body  is  itself  bi- 
laterally symmetrical.  Nor  is  it  enough  that  the  same  disease  should  be 
found  in  both  right  and  left  members,  as  is  acute  rheumatism,  to  make  it 
symmetrical.  Symmetrical  distribution  means  that  exactly  the  correspond- 
ing parts  on  the  right  and  left  side  are  simultaneously  affected,  both  ears,, 
both  elbows,  the  back  of  each  hand,  the  under  surface  of  each  wrist,  the 
popliteal  space  on  each  thigh,  or  the  sole  of  each  foot. 

Beside  bilateral  symmetry,  we  also  see  examples  of  serial  symmetry 
in  pathology,  when  the  same  condition  is  seen  on  the  elbow  and  the  knee,, 
the  wrist  and  the  ankle,  the  palm  and  the  sole. 

Bilateral  symmetiy  is  often  well  marked  in  dermatology.  It  is  absent 
in  diseases  of  the  brain  and  eyes,  present  in  many  cases  of  pneumonia  and 
most  of  phthisis,  present  in  Bright's  disease  and  in  Addison's  disease  of  the. 
adrenals,  absent  in  the  testes  and  ovaries. 


III.  Circumstances.— The  third  group  of  common  characters  of  derma- 
toses  mcludes  the  natural  history  and  sm-roundings  of  a  case.  Such  facts- 
help  m  diagnosis,  they  throw  light  on  pathology  and  causation,  and  they 
frequently  supply  hints  for  treatment.    We  have  to  consider : 

1.  The  age  and  sex  of  the  patient.  Some  affections,  like  prurigo  pedi- 
cularis,  are  scarcely  seen  except  in  the  aged  skin ;  others,  hke  impetigo,  are 
extremely  common  before  puberty  and  extremely  rare  afterwards;  while, 
true  acne  begms,  with  rare  exceptions,  at  the  period  of  puberty.  Syphilis 
IS  more  common  in  men,  and  rodent  ulcer  and  epithelioma ;  lupus  erythe- 
matosus 18  more  common  in  women,  and  xanthelasma  and  sclerodermia. 

2  Condition  of  other  organs,  and  particularly  the  state  of  the  stomach 
and  bowels,  the  urine,  and  the  temperature. 

Z.  Occupation,  especially  when  parts  of  the  skin  are  exposed  to  cold,  to. 
great  heat,  to  wet,  or  to  chemical  or  mechanical  irritation. 

4.  Intercourse  with  other  persons  affected  with  a  similar  disease. 

5.  Clothing.— Some  cutaneous  maladies  are  caused  by  the  friction  of 
under-garments,  or  by  their  being  saturated  with  sweat,  or  being  coloured 
with  deleterious  dyes,  or  conveying  pediculi  or  streptococci. 

Q.  Cleanliness.— Phthiriasis  and  tinea  versicolor  are  the  result  of  dii-t 
and  the  same  is  true  of  some  forms  of  eczema,  intertrigo,  and  acne  But 
as  a  rule  It  is  remarkable  how  little  local  mischief  is  done  by  uncleanly- 
habits  and  neglect  of  the  skin,  and  how  often  soap  and  water  irritate  it 

/.  Olimate  season,  temperature,  moisture  or  dryness  of  the  air  sun 
frost,  and  vnnd.    Many  diseases  of  the  skin,  as  of  other  organs,  which  weri 
formerly  supposed  to  be  endemic,  are  not  really  so;  but  some  are  peculiar 

I  JnL  .  ^'^''''y'  '"^^^^^  ^^istorical  times, 

become  more  restricted  m  their  range.    Exotic  diseases  will  be  only  briefi; 

tbrth/'-rT^^  mentioned   and  the  reader  referred  to  accounts  by 
those  who  write  from  personal  observation. 

8.  History  oi  the  malady,  of  its  duration,  and  the  manner  of  its  onset  • 
particularly,  when  obtainable,  a  knowledge  of  the  primary  lesion.  The  faVfc 
a  tacks"""  "  importance.    Patients  oHen  forget  previous 


€20 


DISEASES  OF  THID  SKIN 


9.  Subjective  symjJtoms,  as  pain  or  discomfort,  itching,  burning',  smart- 
ing, tenderness,  or  neuralgic  pains,  alleviation  by  exposure  to  the  air,  or 
by  covering,  by  heat  or  cold,  by  the  application  of  water  or  oil,  by  pressure 
or  by  friction. 

10.  G oncomitant  symptoms :  Pyrexia,  insomnia,  jaundice,  albuminuria, 
iind  the  varied  signs  of  past  or  present  syphilitic  or  tuberculous  disease. 

11.  Lastly,  the  effect  of  previous  treatment,  whether  positive  or  nega- 
tive, is  sometimes  a  great  help,  not  only  in  avoiding  therapeutical  errors, 
but  in  deciding  doubtful  diagnoses. 

Diseases  of  the  skin  should  be  arranged  (as  they  should  be  named)  like 
diseases  of  other  organs,  i.  e.  for  convenience,  either  alphabetically  or  other- 
wise.* The  order  followed  in  the  present  volmne  is  to  begin  with  the  most 
common  affections,  the  superficial  forms  of  dei-matitis,  eczema  and  its  allies, 
psoriasis  and  its  allies,  erythema  and  its  allies.  Then  will  follow  affections 
of  the  hair-sacs  and  cutaneous  glands,  and  the  tineae.  Next  comes  a 
chapter  on  the  deep  inflammations  and  the  hypertrophic  conditions  which 
result  therefrom.  Closely  allied  to  the  deep  chronic  forms  of  dei-matitis  are 
the  important  and  well-defined  bacterial  diseases  known  as  lupus  and  leprosy, 
and  the  chapter  which  treats  of  these  two  subjects  is  naturally  followed  by 
one  on  tumours  and  new  growths.  Then  comes  a  short  section  on  abnor- 
malities of  the  cutaneous  pigment  and  of  cutaneous  innervation,  and  the 
subject  concludes  with  a  chapter  on  the  practical  diagnosis  of  diseases  of  the 
skin  in  general. 

*  The  attempt  to  form  a  natural  or  scientific  classification  of  diseases  is  in  the  writer's 
judgment  a  mistake;  and  nowhere  more  impossible  and  injurious  than  iu  this  department 
of  medicine  (cf.  '  Guy's  Hosp.  Reports'  for  1877,  series  iii,  vol.  xxii,  p.  151).  In  America 
Dr  Duhring  has  given  the  great  weight  of  his  judgment  in  the  opposite  direction,  but 
neither  do  his  arguments  appear  to  be  conclusive,  nor  has  the  classification  he  proposes 
(a  modification  of  Hebra's)  been  more  generally  accepted  than  its  predecessors. 
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ECZEMA* 
AND  COMMON  SUPEEFICIAL  DEEMATITIS 

"Her  wrinkled  skin,  as  rough  as  maple  rind, 
So  scabby  was,  that  'twould  have  loathed  all  womankind." 

Spekser. 

Definition — Willan's — Hebra's — Its  distinction  from  other  forms  of  dermatitis 
— Histology — Anatomical    lesions — Distribution    and    local    varieties — 
General  symptoms  and  course — ^Etiology — Diagnosis — Prognosis — General  ■ 
treatment — Local  applications — Diet  and  regimen,  baths,  etc. — Internal 
remedies — Special  treatment  of  local  varieties. 

Impetigo — lis  relation  to  eczema — to  pediculi — to  contagion — Its  treatment. 

The  most  important  of  diseases  of  the  skin,  from  its  frequency,  its 
obstinacy  and  the  misery  it  occasions,  is  the  affection  now  universally 
known  as  eczema  (eV^£|Uri),  the  "outbreak"  or  "  eruption,"  as  the  Gr reek 
physicians  called  it.*  In  its  commonest  form  it  is  familiar  to  the  profession 
and  the  public,  and  cannot  escape  instant  recognition,  but  under  many  cii*- 
cumstances  it  is  difficult  to  diagnose,  and  opinions  have  differed  widely  as 
to  its  limits,  its  pathology,  its  definition,  and  the  extent  to  which  dermat- 
oses bearing  other  names  are  allied  to  or  identical  with  it. 

Definition. — ^Willan  classCvl  eczema  among  vesicular  diseases,  and  this 
is  a  proof  of  his  acumen  and  judgment ;  for,  although  the  vesicles  of  eczema 
are  so  small,  so  short-lived  and  so  speedily  supplanted  by  weeping  surfaces 
or  scales,  that  one  may  see  hundreds  of  cases  before  the  vesicular  stage  can 
be  demonstrated,  yet  there  is  no  doubt  that  vesicles  are  the  most  charac- 
teristic and,  if  not  constant,  form  the  most  nearly  constant  anatomical 
lesion  of  eczema. 

Hebra  first  stated  that  eczema  can  be  produced  at  will,  that  it  is  in 
fact  identical  with  common  sxiperficial  dermatitis  from  ordinary  irritants. 
As  a  result  of  this  important  statement,  Hebra  not  only  described  under 
eczema  much  of  erythema,  intertrigo,  the  pustular  form  of  dermatitis 

*  Synonyms.— M.o\st  Tetter— Common  superficial  dermatitis. — Fr.  Ecz&me. —  Germ. 
Ekzem — Die  niissende  Fleclite. 

t  The  word  is  used  as  of  common  application  by  Dioscorides  in  his  '  Materia  Medica.* 
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known  as  impetigo,  and  most  cases  of  papular  dermatitis  previously  classed 
under  various  species  of  lichen  and  strophulus,  but  he  boldly  included 
scabies  itself  as  also  a  common  inflammation  of  the  skin  and  therefore  a 
true  eczema.  Most  dermatologists  have  more  or  less  followed  Hebra  in 
extending  the  bounds  of  eczema  far  beyond  the  definitions  of  Willan  and 
Bateman. 

But  pathologically  true  as  was  Hebra's  doctrine,  it  has  become  clear 
that  for  clinical  purposes  we  must  seek  again  to  narrow  the  definition  of 
the  word  eczema.  Inflammation,  the  reaction  of  the  living  tissues  to  injury, 
is  the  key-note  of  pathology.  If  to  the  doctrine  of  inflammation  we  add 
that  of  degeneration  and  new  growths,  of  parasites  and  of  contagia,  almost 
the  whole  range  of  modem  pathology  is  covered.  It  is  quite  true  that  the 
vast  majority  of  diseases  of  the  skin,  like  those  of  the  rest  of  the  body,  are 
inflammatory,  but  for  prognosis  and  cure  we  need  much  more  than  this 
elementary  fact.  Inflammation  is  not  one  and  the  same  thing.  In  other 
words,  the  irritants  or  causes  of  inflammation  vary  greatly,  and  the  reaction 
of  different  tissues  to  the  same  irritant  vary  also.  Acute  inflammation  due 
to  purely  chemical  or  thermal  or  mechanical  irritation  is  one  thing — ^that 
due  to  streptococcus  jDyogenes  or  other  suppurative  microbes  is  another. 
The  tubercle  bacillus  produces  its  own  form  of  tissue  growth,  that  of  leprosy 
quite  another.  Hence  we  must  expect  to  find  dermatitis  in  many  different 
forms. 

Hebra  himself  had  too  much  sagacity  and  practical  sense  to  be  led  far 
astray  by  his  own  reform. 

(1)  Syphilitic  diseases  are  most  of  them  undoubtedly  inflammations  of 
the  skin,  but  however  closely  they  may  approach  in  symptoms  and  appear- 
ances to  some  forms  of  eczema,  they  are  fundamentally  different  in  origin, 
prognosis,  and  treatment.  Scarlatina  is  a  dermatitis  not  unlike  some 
stages  of  eczema.  Variola  and  varicella  often  approach  impetigo  still  more 
closely  in  appearance,  but  they  are  clearly  separated  by  our  knowledge  of 
their  aetiology,  by  their  combination  with  definite  symptoms  in  other  organs 
than  the  skin,  and  by  their  course. 

(2)  Scabies,  again,  is  distinguished  from  all  other  forms  of  dennatitis, 
not  by  the  pathological  process,  but  by  the  peculiarity  of  the  irritating 
agent,  by  the  consequent  characteristic  distribution,  and  by  the  special  mode 
of  treatment. 

(3)  The  superficial  dermatitis  of  Erythema,  of  exanthems  and  of  toxic 
origin  are  manifestly  distinct  in  origin  and  course,  and  Avith  these  must  go 
Erysipelas  and  Zona. 

(4)  The  part  of  vegetable  parasites  in  exerting  superficial  dermatitis  is 
not  yet  fully  known.  Verj'-  little  inflammation  is  caused  by  the  fungi  of 
ring^vorm  and  only  one  so-called  Eczema  is  due  to  this  cause  (E.  margi- 
natum).  Pyogenic  bacteria  complicate  eczema  as  we  shall  see  (p.  847),  and 
micrococci  are  probably  the  specific  cause  of  some  forms  of  seborrhoeic  der- 
matitis. 

(5)  Lastly,  we  must  separate  from  the  true  eczema  diseases  like  psoriasis, 
Avhich,  though  undoubtedly  inflammatory,  are  special  in  their  characters,  in 
tYeir  anatomy,  in  their  chemical  products,  in  their  results,  and  (above  all) 
■which  cannot  be  produced  or  even  simulated  by  an  external  irritation.  In 
other  words,  they  are  not  "  common  superficial  dermatitis,"  such  as  results 
from  the  natural  reaction  of  the  healthy  skin  against  a  common  mechanical, 
thermal,  or  chemical  irritant. 
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But  now  comes  a  more  fundamental  definition  of  the  term,  wliich  is 
absolutely  necessary  for  those  ^jractical  objects  which  are  the  end  and 
justification  of  all  refinements  of  nomenclature.  If  we  call  eczema  common 
^superficial  dermatitis,  and  assert  with  Hebra  that  we  can  produce  eczema  at 
will  by  rubbing  in  an  irritant  ointment  or  by  exposure  to  the  sun,  we  run 
the  danger  of  forgetting  what  is,  after  all,  a  most  important  character  of 
the  disease  which  we  agree  to  call  eczema,  whatever  else  may  be  included 
under  the  name.  Undoubtedly  "  wet  tetter  "  is  in  the  majority  of  cases 
not  the  direct  and  innnediate  result  of  local  irritation.  It  is  therefore  pre- 
ferable to  say  that  a  scorching  sun  or  a  mustard  plaster  will  often  produce 
a,  common  superficial  weeping  dermatitis  Avhich  is  histologically  and  chemi- 
cally identical  with  eczema,  which  may,  if  we  please,  be  called  artificial  or 
traumatic  eczema,  but  which  yet  differs  from  the  true  disease  by  the  very 
fact  that  it  is  the  iDhysiological  reaction  of  the  healthy  skin  to  a  definite 
known  irritant ;  that  it  further  differs  in  its  course,  in  its  distribution,  in 
its  whole  natural  history,  from  idiopathic*  or  primary  eczema,  and  demands 
as  a  consequence  a  dift'erent  prognosis  and  different  therapeutics.  The 
distinction,  however  subtle  in  theory  or  difficult  to  draw  in  practice,  is  of 
real  imiDortance. 

For  instance,  the  surgeon  of  a  gaol  is  shown  an  eruption  on  a  prisoner's 
arm,  which,  by  every  anatomical  character,  is  a  common  superficial  der- 
matitis " — ^is  what  might  have  been  made  by  Hebra's  eczema-producing 
liniment.  He  diagnoses  eczema,  prophesies  the  course  it  will  take,  its 
obstinacy,  and  its  probable  recin-rence,  and  prescribes  what  he  calls  appro- 
priate treatment.  But  whether  verbally  correct  or  not,  he  has  made  as 
great  a  practical  blunder  as  is  possible.  The  common  superficial  dermatitis 
is  tramnatic ;  the  eczema  is  not  like  that  produced  by  an.  irritant,  but  was 
actually  and  designedly  so  produced ;  the  subject  of  it  is  not  a  patient  \vith 
a  disease,  but  a  skilful  impostor  who  has  inflicted  injury  upon  his  skin ;  the 
course  of  the  eruption  will  not  be  gmded  by  the  natural  history  of  eczema, 
but  by  the  will  of  the  patient ;  it  will  not  recur  except  by  his  wish,  and  will 
not  be  cured  by  "  appropriate  treatment."  Since,  therefore,  the  name 
which  follows  a  diagnosis  should  connote  as  much  knowledge  as  possible  in 
brief,  it  is  much  better  not  to  name  factitious  dermatitis  "  eczema." 

In  the  same  way  we  should  exclude  all  common  superficial  dermatitis 
which  is  the  direct  and  immediate  result  of  local  irritation,  for  what  is 
remarkable  is  not  that  the  skin  should  inflame  when  irritated,  but  that  the 
skin  of  many  people  is  liable  to  luidergo  the  exact  pathological  changes  pro- 
duced by  irritation  without  any  demonstrable  irritant. 

Eczema,  therefore,  may  be  defined  as  "  idiopathic  or  primary,  common, 
superficial  dermatitis."  We  must,  however",  fully  admit  the  difficulty  or 
impossibility  of  drawing  a  line  in  every  case.  We  can  only  classify  diseases 
as  they  more  or  less  naturally  are  connected  with  certain  typical  forms.  At 
one  end  of  the  scale  we  have  purely  traumatic  dermatitis  produced  by  a  de- 
monstrable external  irritant,  limited  to  its  immediate  effects  and  disappear- 
ing not  to  return  when  the  cause  is  once  removed ;  at  the  other  end  we  have 
dermatitis  appearing  on  parts  of  the  skin  which  are  not  exposed  to  any  known 
irritation,  following  a  distribution  which  is  independent  of  irrit-ants,  recui*- 
ring  without  external  cause  after  it  has  once  disappeai'ed,  and  only  curable 

*  It  must  be  remembered  that  idiopathic  is  by  most  German  writers  defined  so  as  to 
include  traumatic  causes.  In  tliis  country  we  usually  call  a  condition  idiopathic  when  it 
is  not  caused  by  injury  or  any  other  known  condition.  No  one  of  course  supposes  that 
any  disease  is  without  a  cause,  but  for  the  present  a  cause  undiscovered  is  no  cause  at  all. 
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by  measures  other  than  tliose  addressed  to  the  local  irritatiniT    Unf  ■ 
case  of  dennatitis,  however  idiopathic,  there  Is  ^doub^^^^^^^^ 
could  only  recognise  it  and  in  every  case,  however  traun't th  re  In 
patient's  tissues.    Inflammation  can  never  be  truly  "  dio 

ceaents.    JNo  hie  no  cantharides  or  croton  oil  can  produce  a  pustule  or  a 
bleb  upon  the  skm  of  a  corpse.    All  eczema  is  comLon  superhdal  den  m 
titis;  _but  eveiy  common  supei-ficial  dermatitis  has  not  the  charlters 
Its  origin   It.  distribution,  and  its  course,  in  fact,  in  its  Xle  nltura 
history,  which  entitles  it  to  the  name  of  eczema,    in  order  ^ra  ticX  tc 

"^1:^^.  - 

"n.^-Z'ZH  '"^^'V'  dermatitis  at  the  stage  of  ea:udation:  it  is  well  called 
moist  tetter.  Cases  of  dry  eczema  no  doubt  occur,  but  they  are  either 
abor  ive  or  residual.  When  we  use  the  term  eczema  we  imply  that  thl 
eruption  is  moist,  or  will  be  moist,  or  has  been  moist ;  or  that  at  least  it 
occurs  in  a  person  who  has  previously  been,  or  will  hereafter  be,  subject 
to  anotber  outbreak  of  the  same  thing,  when  exudation  will  be  apparent 

bhght  degrees  of  inflammation,  when  the  result  of  irritants,  fall  under 
the  minor  degrees  of  superficial  trauuiatic  dermatitis.  Sli-ht  de-rees  of 
Idiopathic  inflammation  which  do  not  reach  the  stage  of  exudation--hyper- 
cemia,  roseola  erythema  of  the  skin-when  not  shown  to  be  abortive  eczema 
by  their  locality  and  course,  belong  to  very  different  pathological  groups 
They  may  be,  first,  symptomatic  rashes  like  those  of  measles  and  scar- 
latina, which  are  true  dermatitis  with  all  the  characters  of  inflammation, 
u  ^^  ^  ^  desquamation ;  and  under  the  same  head  of  exanthemata 
should  be  also  included  the  roseolar,  erythematous,  or  papular  rashes  of 
enterica,  cholera,  and  syphilis.  Again,  there  are  superficial  forms  of  der- 
matitis which  difter  from  eczema  in  locality,  in  their  local  and.  general  sym- 
ptoms, and  m  their  constantly  subacute  character.  These  supei-ficial  der- 
matites,  of  which  erythema  nodosum  is  perhaps  the  best  type,  are  clinically 
and  pathologically  to  be  separated  from  eczema,  and  will  be  treated  of  in 
a  separate  chapter. 

Anatomtj.— The  pathology  of  eczema  is  that  of  inflammation  generally. 
Its  signs  iire  the  four  Galenical  characters  of  pain,  heat,  redness,  and  swell- 
ing, to  which  we  now  add  a  fifth,  j^yrexia  or  febrile  reaction.  Of  its  cause 
we  know  no  more  than  of  inflammation  in  other  parts.  Traumatic  inflam- 
mation follows  injury  or  local  death  of  a  tissue ;  idiopathic  inflammation  we 
assume  must  follow  some  corresponding  lesion,  but  of  its  nature  Ave  are 
ignorant.  The  order  of  events  is  vaso-motor  paralysis,  dilatation  of  the 
small  arteries  and  capillaries,  stagnation  of  the  blood-stream,  diapedesis  of 
leucocytes  through  the  stomata  of  the  capillaries,  and  exudation  of  the 
plasma  or  liquor  sanguinis. 

If  a  section  of  eczematous  skin  be  made,  the  cuticle  or  horny  epidermis 
is  found  unaffected,  the  Malpighian  layer  swollen,  the  papillfe  oedematous, 
with  dilated  blood-vessels  and  multitudes  of  leucocytes  clustered  round 
them ;  while  the  deep  layer  of  the  cutis  and  the  subcutaneous  tissues  are 
unaffected.  Looking  at  the  living  skin  we  see,  so  soon  as  a  sense  of  slight 
irritation  Avith  some  pain  of  a  tingling  or  smarting  character  has  drawn  the 
])atient's  attention  to  the  spot,  that  there  is  already  an  inflammatory  blush. 
This  usually  has  from  the  beginning  a  brighter,  more  arterial  hue  t;han  the 
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rose-coloured  tint  of  true  erythema.  A  more  important  distinction  is  that 
the  eczematous  blush  is  diffused  and  fades  off  at  the  edge ;  while  it  is 
scarcelj'^  ever  disposed  in  blotches,  circumscribed  or  mottled  patches,  or 
figures  of  definite  outline.  The  swelling  from  oedema  is  very  slight.  On 
close  inspection,  particularly  if  a  lens  be  used,  one  can  see  that  the  appa- 
rently imiform  redness  is  produced  by  a  number  of  isolated  deeper-coloured 
points.  In  this  and  in  other  i-espects  the  early  stage  of  eczema  x'esembles 
scarlatina  as  true  erythema  resembles  measles. 

Before  long,  but  never  without  a  precedent  stage  of  hjqjersemia,  there 
appear  minute  vesicles.  Frequently,  however,  they  are  preceded  by  little 
red  elevations,  which  for  some  time  show  no  bright  transparent  spot  of 
fluid,  and  these  inflammatory  papules  may  apjaear  early  and  continue  for  a 
long  time  before  becoming  vesicular.  Such  papular  forms  of  eczema  must 
be  regarded  as  abortive,  and  very  seldom  will  a  careful  scrutiny  fail  to 
discover  liquid  exudation  at  one  period  or  another  of  the  case. 

Soon  after  the  vesicles  have  formed,  the  remarkably  thin  roof  of  the 
cuticle  ruptui-es  and  they  run  together,  forming  a  raAv  weeping  surface, 
eczema  madidans  ;  or  they  may  previously  have  acquired  more  or  less  puru- 
lent contents  before  their  thicker  roof  bursts.  Such  pustular  forms  of  eczema 
usually  produce,  not  weeping  surfaces,  but  more  or  less  extensive  scabs, 
though  intermediate  stages  are  very  frequent.  In  the  most  typical  form  of 
eczema  the  weeping  stage  continues  until  a  great  abundance  of  clear  watery 
exudation  is  poured  out.  The  liquid  consists  chiefly  of  serum,  to  Avhich  the 
salines  give  itf  irritating  property  and  the  albumen  its  characteristic  effect 
in  stiffening  linen.  On  the  raw  weeping  surface  it  is  easy  to  distinguish 
more  injected  points  which  mark  the  seat  of  ruptured  vesicles.  This  etat 
ponctue,  as  the  French  writers  call  it,  is  very  characteristic,  and  may  be 
sometimes  seen  before  and  even  after  the  moist  stage. 

The  involution  of  eczema  is  accomplished  by  the  exudation  diminishing, 
and  at  last  drying  up ;  the  weeping  ceases,  or  scabs  take  the  place  of  pus- 
tules. Finally,  the  cuticle  again  covers  the  abraded  surface  and  a  branny 
desquamation,  formerly  described  as  j)soriasis  diffusa  and  also  as  eczema 
sguamostim,  covers  the  lately  inflamed  parts.  The  itching  still  continues 
and  is  sometimes  troublesome  up  to  the  very  last. 

In  chronic  eczema  the  skin  becomes  decidedly  thickened,  a  result  which 
is  readily  appreciated  on  pinching  up  a  fold.  It  is  constantly  covered 
with  branny  desquamation,  acquires  a  deep  red  instead  of  a  bright  scarlet 
colour,  and  in  certain  parts  is  marked  by  deep  fissures  or  rhagades,  which 
often  penetrate  to  the  true  skin  and  give  rise  to  bleeding  and  excessive  pain. 
This  eczema  rimosum  is  most  frequent  in  the  palms  or  the  soles,  and  in  its 
haemorrhagic  form  on  the  nipples  and  the  lips. 

Distribution. — One  of  the  distinctions  between  eczema  or  idiopathic  der- 
matitis and  that  which  is  traumatic  in  origin  is  that,  while  the  latter  corre- 
sponds more  or  less  exactly  to  the  ii-ritant,  typical  eczema  has  its  own 
peculiar  laws  of  local  distribution.  Spealdng  generally,  it  is  a  disease  of 
the  thinner  parts  of  the  skin,  of  the  fle.xures  of  the  joints,  and  of  the  head 
and  the  limbs  rather  than  of  the  trunk. 

Eczema,  as  above  defined,  is  an  extremely  symmetrical  disease,  more  so 
than  any  other  affection  of  the  skin  excepting  psoriasis  and  scabies. 

Head.— The  most  characteristic  locality  for  eczema  is  behind  each 
auricle,  not  only  because  it  is  so  frequently  seen  here  when  it  affects  other 
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parts,  but  also  because  this  spot  is  but  little  liable  to  other  diseases  The 
face  IS  in  children  the  favourite  seat  of  the  pustular  form  of  eczema  (which 
we  shall  presently  describe  as  impetigo).  The  rough  skin  of  slight  eczema 
and  the  weepmg  of  the  serous  form  is  less  common,  but  often  seen  on  the 
hps,  nostrils,  and  cheeks.  In  adults  the  face  is  still  oftener  the  seat  of 
■ordinary  eczema,  coming  next  in  frequency  to  the  limbs.  On  the  scal-p, 
impetigo  IS  the  commonest  affection  in  childhood,  but  ordinary  eczema  is 
comparatively  rare  except  on  the  bald  scalp  of  infancy  or  age.  Eczema 
does  not  frequently  affect  the  skin  which  is  covered  by  the  heard,  and  when 
it  does  is  not  usually  remarkable  for  obstinacy ;  but  sometimes  the  inflam- 
mation can  be  unmistakably  seen  to  penetrate  the  hair-sacs  and  there 
become  a  deep  instead  of  a  superficial  dermatitis.  Its  clinical  features  and 
treatment  are  then  so  different  that  it  is  properly  known  as  a  separate  dis- 
ease, non-parasitic  sycosis.  It  may  in  like  manner  spread  to  the  sacs  of 
the  eyelashes  and  become  localised  as  Avhat  used  to  be  called  tinea  tarsi. 

Trunk. — The  neck  is  very  frequently  the  seat  of  eczema,  especially  the 
front  and  sides.  The  shoulders,  back,  and  loins  are  but  rarely  affected  : 
and  the  same  statement  applies  to  the  gluteal  region,  so  frequently  the  seat 
of  isolated  pustules,  not  only  from  scabies,  but  in  the  impetigo  and  ecthyma 
of  children,  and  from  suppuration  of  the  hair-sacs  in  this  region.  The 
flanks,  though  covered  with  soft  and  delicate  skin,  are  not  often  affected 
with  eczema,  which  when  present  has  usually  spread  from  the  axillae  or 
from  the  abdomen;  and  the  same  applies  to  the  chest.  In  women,  how- 
ever, eczema  of  the  breast  is  common,  either  as  eczema  intertrigo  beginning 
in  the  fold  under  the  mammae,  or  as  true  eczema  of  the  nipple.  The 
abdomen  is  more  often  the  seat  of  eczema  than  other  parts  of  the  trunk, 
especially  of  that  variety  which  begins  at  the  navel. 

The  genital  organs  by  the  thinness  of  the  skin  are  readily  disposed 
to  dermatitis,  but  are  certainly  less  often  affected  with  ordinary  eczema  than 
either  the  face  or  the  limbs.  Sometimes  the  inflammation  begins  as  inter- 
trigo  (chafing)  of  the  scrotum  and  thigh,  especially  common  in  infants,  or  it 
is  an  acute  weeping  eczema  which  extends  to  the  abdomen,  thighs,  and  other 
parts  as  well,  or  it  is  a  chronic  and  extremely  pruriginous  eczema  of  the 
vulva  or  scrotum.  The  last  form  even  more  frequently  afi'ects  the  neigh- 
bourhood of  the  anus,  particularly  in  elderly  persons ;  and  the  cleft  of  the 
nates  is  extremely  liable  to  eczema  intertrigo,  particularly  in  fat  persons, 
under  the  irritation  of  riding  or  of  long  walking  and  free  perspiration.  In 
many  cases  eczema  of  the  anus,  perinseum,  genital  organs,  and  thighs  forms 
a  well-marked  local  variety,  which  must  be  carefullj^  distinguished  from  the 
so-called  "  eczema  marginatum  "  of  the  same  regions,  to  be  afterwards  de- 
scribed as  a  foiTH  of  tinea. 

Limbs. — On  the  arms,  eczema  is  scarcely  ever  seen  over  the  deltoid 
muscle,  and  though  common  in  the  axilla,  jDarticularly  its  anterior  fold,  is 
much  less  so  than  on  the  elboAv.  The  bend  of  the  elbow  is  probably,  next  to 
the  face  and  ears,  the  most  frequent  seat  of  ordinaiy  eczema,  and  if  we  were 
to  exclude  cases  occurring  under  puberty  even  that  exception  need  not  be 
made.  The  skin  covering  the  biceps  cubiti  and  the  flexors  of  the  front  of 
the  forearm  usually  participates  in  eczema  of  the  elbow,  and  this  local  form 
of  eczema  is  one  of  the  most  constantly  and  accurately  symmetrical. 

A  relatively  uncommon  form  of  eczema  occupies  the  external  aspect  of 
the  arms.  It  is  a  dry,  circumscribed,  seborrhoeic  eczema,  is  more  often  seen 
in  adults  than  in  children,  and  in  men  than  in  Avomen ;  and  affects  the 
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outer  side  of  both  forearms  from  an  inch  or  more  below  the  2Doint  of  the 
•elbow  down  to  the  wrist.  It  is  extremely  symmetrical,  and  often  affects 
the  skin  of  the  upper  arm  which  covers  the  triceps,  though  without  spread- 
ing: to  either  shoulder  or  elbow.  It  will  be  ajjain  mentioned  under  sebor- 
Thoea  corporis. 

The  back  of  the  hand  is  seldom  the  seat  of  eczema,  though,  the  affection 
■will  sometimes  spread  from  the  arm  as  far  as  the  knuckles,  and  this  region 
is  sometimes  the  seat  of  the  dry  chronic  circumscribed  dermatitis  which 
will  be  described  as  "  single-patch  eczema." 

The  fingers,  especially  their  clefts,  are  often  the  seat  of  eczema,  but  in 
most  cases  this  can  be  traced  to  a  local  cause  of  irritation.  The  thick  skin 
•of  the  palm  seems  little  adapted  to  eczemaxous  inflammation,  but  it  is  fre- 
■quently  the  seat  of  a  characteristic  chronic  dermatitis,  painful,  disabling, 
symmetrical,  and  obstinate ;  from  the  absence  of  vesicles  and  the  presence 
of  deep  fissures  this  local  variety  has  received  the  name  of  eczema  rimosum. 
This  is,  however,  either  of  traumatic  origin,  or  at  least  unassociated  with 
■eczema  of  other  parts,  and  is  curable  by  local  applications  alone.  Eczema 
•of  the  matrix  of  the  nails  is  ahnost  always  part  of  eczema  manuum.  It 
proves  a  long  period  of  dermatitis,  and  its  presence  is,  therefore,  a  point  of 
•diagnosis  in  distinguishing  eczema  from  scabies.  The  consequent  malfor- 
mation of  the  nail  is  generally  marked  by  transverse  grooves,  and  by  less 
thickening  than  in  the  far  more  rare  psoriasis  unguium. 

In  the  lower  extremities  eczema  of  the  groin  and  inner  part  of  the  thigh 
is  very  common  in  adults,  and  is  often  associated  with  the  same  condition 
of  the  axilla  or  of  the  abdomen  and  genitals.  Th.e  outer  side  of  the  thigh 
is  not  often  the  seat  of  eczema,  and  the  patella,  like  the  olecranon,  is 
practically  exempt ;  but  the  popliteal  space  is  almost  as  favourite  a  seat  of 
the  disease  as  the  bend  of  the  elbow,  and  the  inflammation  spreads  thence 
more  or  less  extensively  over  the  thighs  and  legs. 

Below  the  knee  eczema  is  on  the  whole  less  frequent,  and  most  often 
appears  in  one  of  three  forms.  (1)  Eczema  of  the  calf  and  peroneal  region 
of  an  ordinary  weeping  and  irritable  type  is  now  and  then  seen,  affecting 
both  legs  symmetrically.  (2)  Eczema  of  the  same  region  is  less  frequently 
sebon-hoeic :  dry,  circumscribed,  marginate,  with  yellowish  tint  and  branny 
desquamation.  (.3)  Varicose  "  eczema,"  a  local  dermatitis  often  uncon- 
nected with  eczema  of  other  parts,  is  obviously  the  result  of  ordinary 
irritation  acting  upon  a  skin  congested  by  varicose  veins.  It  affects  the 
inner  side  of  the  leg  from  the  internal  malleolus  upward,  that  is  tO'  say, 
from  the  point  where,  as  Hilton  showed,  the  last  considerable  anastomosis 
takes  place  between  the  superficial  saphenous  and  the  deep  posterior  tibial 
veins.  This  form  of  dermatitis  is  known  by  its  purplish  tint  and  frequent 
association  with  ulcers  as  well  as  by  its  locality. 

The  foot  is  less  often  affected  mth  eczema  than  the  hand,  but  follows 
its  serial  homologue  very  closely.  When  not  of  traumatic  origin  and  not 
due  to  scabies,  that  is  to  say,  when  dermatitis  of  the  foot  is  true  eczema, 
it  either  affects  the  dorsum  in  association  with  eczema  of  the  outer  side  of 
the  leg,  or  the  sole  as  a  chronic  eczema  rimosum  much  resembling  that  of 
the  hand,  or  it  is  an  eczema-intertrigo  digitorum  sometimes  leading  to  deep 
clefts  between  the  toes.  This  last  form  is  as  common  as  eczema  of  the 
fingers,  if  not  more  so.  It  is  rarely  associated  with  the  disease  in  other 
localities,  and  must  be  treated  entirely  by  topical  measures. 

Chronic  eczema  of  the  soles  sometimes  assumes  the  characters  of  hyper- 


DISEASES  OP  THJ!)  SKIN  KCZE3JA 

trophic  dermatitis,  with  accumulation  of  horny  epitheliuua  a  quarter  or 
even  half  an  .nch  th:ck,  very  painful,  and  of  1  sickening  caseous  odour 
ihis  IS  quite  distinct  from  the  somewhat  similar  condition  occasionally 
produced  by  syphilis.  »uii<i.u.>r 

Symptoms  and  natural  history. —Ecy^ern^  provokes  e.xtreme  itchin- 
more  perhaps  than  any  other  cutaneous  disease  except  prurigo  and  scabieT 
Indeed,  although  we  see  some  cases  of  eczema  which  are  almost  free  from 
irritation  yet  m  others  the  pruritus  seems  to  be  at  least  as  intense,  con- 
s_tant,  and  obstinate  a  sjanptom  as  in  the  worst  cases  of  those  diseases 
Itching  IS  usually  less  in  the  weeping  than  in  the  dry,  papular,  or  chronic 
and  scaly  conditions,  and  it  is  rare  in  the  pustular  form  of  eczema  It  is 
inost  intense  m  ordinary  eczema  of  children,  and  in  that  of  old  persons  and 
ot  all  local  varieties  is  most  constant  and  most  severe  in  eczema  ani  et  vulvae. 

Smarting,  tingling,  and  some  amount  of  local  tenderness  are  common 
symptoms  of  the  more  acute  and  ordinary  forms  of  eczema,  and  are  asso- 
ciated A\ath  a  peculiar  sense  of  burning  and  tension.  There  is  slight  febrile 
movement  at  the  onset  of  the  disease  and  particularly  when  large  surfaces 
are  invaded  at  once ;  but  even  when  the  thermometer  shows  no  appreciable 
elevation  of  temperature,  there  is  thirst,  loss  of  appetite,  and  a  sHghtly 
furred  tongue.  The  mucous  membranes  are  unafi'ected ;  there  is  no  founda- 
tion for  such  names  as  eczematous  gastritis,  entei-itis  or  bronchitis.  The 
pathology  of  the  digestive,  pulmonary,  and  urinaiy  mucous  tracts  is  quite 
different  from  that  of  the  skin,  and  we  have  no  right  to  assume  an  eczema 
of  membranes  which  we  cannot  see,  when  we  are  unable  to  demonstrate 
eczema  of  those  which  we  can.  The  writer  has  never  seen  eczema  of  the 
hps  spread  to  the  mouth  or  tongue,  eczema  of  the  anus  to  the  rectum, 
eczema  of  the  eyelids  to  the  conjunctiva,  or  eczema  of  the  penis  to  the 
urethra  and  bladder. 

Except  for  anorexia  produced  by  the  slight  pyrexia  at  the  onset  of 
eczema,  the  appetite  and  digestion  are,  as  a  rule,  unaffected  in  this  disease, 
nor  are  the  bowels  either  constipated  or  relaxed.  Dyspepsia  is  so  common 
that  many  persons  suffering  from,  eczema  are  also  dyspeptic,  but  there  is 
no  reason  to  regard  the  latter  condition  as  the  result  of  the  former,  or  vice 
versa.  One  would  beforehand  expect  the  urine  to  be  affected  when  large 
surfaces  of  the  skin  are  inflamed,  but  there  is  no  satisfactory  evidence  of 
this  being  the  case.  The  fact  that  in  the  large  proportion  of  cases  the 
patients  are  not  confined  to  bed,  or  even  to  the  house,  makes  it  difficult 
to  obtain  observations  of  the  amount  or  average  condition  of  the  urine ;  but 
as  far  as  we  know  at  present,  the  urine  is  unaffected  by  eczema. 

Course. — Eczema  is  very  rarely  acute  in  origin  or  development;  even 
in  what  appear  to  be  the  most  acute  cases  it  will  usually  be  found  that 
the  patient  has  been  subject  to  previous  attacks,  and  that  in  the  intervals 
small  patches  of  the  disease  linger  behind  the  ear  or  on  the  face  or  hands  or 
some  other  isolated  part.  And  if  an  acute  origin  is  rare,  a  subsidence  by 
crisis  is  unknown.  After  a  more  or  less  gradual  subsidence,  fresli  smaller 
outbreaks  occur  again  and  again,  so  that  with,  scarcely  an  exception,  how- 
ever acutely  the  attack  of  eczema  may  appear  to  begin,  its  subsequent 
course  is  chronic. 

Another  peculiarity  also  very  characteristic  of  eczema  is  its  strong 
tendency  to  recurrence.    It  is  extremely  rare  for  a  i:)erson  to  suffer  from  a 
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single  attack  in  the  course  of  his  life.  Again  and  again  when  the  disease 
appears  to  be  in  a  quiescent  condition  a  fresh  outbreak  will  occur,  or  one 
attack  will  scarcely  have  passed  oft"  when  another  supervenes.  Happily  the 
majority  of  cases  are  not  lifelong  in  duration,  but  thej'  sometimes  extend 
over  several  years,  and  it  is  not  unusual  for  recuiTence  to  take  place  even 
after  long  intervals  of  complete  freedom. 

jEtiologrj. — We  have  already  stated  what  appears  to  be  the  true  relation 
between  traumatic  demiatitis  and  idiopathic  eczema.  When  the  inflam- 
mation directly  follows  an  irritant,  is  not  prolonged  after  its  cessation,  does 
not  spread  to  other  than  the  irritated  region,  does  not  recur  without  fresh 
irritation,  and  does  not  follow  the  local  distribution  of  eczema,  then  it  is 
best  called  common  supei-ticial  dermatitis  of  traumatic  origin.  But  some 
skins,  whether  by  natural  stability  or  by  habit,  are  insensible  to  !*un  and 
friction  and  sweat,  and  the  other  irritants  which  in  ordinary  persons  pro- 
duce inflammation.  In  others  a  hot  day,  or  bathing  in  sea-water,  or  an 
east  wind,  or  a  long  walk,  mil  produce  "  eczema  solare  "  or  "  eczema  inter- 
trigo "  or  some  other  form  of  local  traumatic  dermatitis- — ^which  when  once 
established  becomes  chi'onic,  persists  long  after  its  original  cause  has  ceased 
to  act,  and  localises  itself  in  the  bends  of  the  joints,  and  in  the  symmetrical 
positions  which  have  been  above  described  as  characteristic  of  eczema. 
Admitting,  therefore,  local  irritation  of  various  kinds  as  an  exciting  cause 
of  eczema,  we  must  also  admit  a  certain  proneness  of  the  skin  to  inflam- 
mation, and  in  probably  half  our  cases  this  predisposition  causes  the  disease 
without  our  being  able  to  fix  ujDon  any  adequate  irritant. 

It  has  been  widely  supposed  that  Ave  are  to  seek  the  predisposing,  and 
in  most  cases  the  efficient  cause  of  eczema  in  a  diathesis  or  disposition  of 
the  whole  body,  which  can  be  recognised  indejoendently  of  the  presence  of 
the  eczema,  and  which  produces  other  recognisable  diseases.  This  diathesis 
has  been  called  dartrous,  arthritic,  and  gouty,  while  the  ever-ready  assump- 
tion of  a  strumous  disposition  has  been  invoked  when  the  other  failed. 
The  reader  is  referred  to  the  works  of  Bazin  and  Hardy,  of  Gigot-Suard, 
and  other  French  writers,  for  their  exposition  of  the  dartrous  doctrine ; 
while  all  that  can  be  said  for  the  more  particularly  gouty  relations  of 
eczema  will  be  found  in  the  writings  of  Erasmus  Wilson,  Hutchinson,  and 
the  late  Dr  Tilbury  Fox.  It  is  only  right  to  add  that  Besnier  and  most  of 
the  other  leaders  of  French  dermatology  have  more  or  less  completely 
abandoned  the  doctrines  above  mentioned.  The  fact  is  that  the  doctrine 
of  temperaments  and  diatheses  is  a  mere  residuum  of  the  exploded  physio- 
logy of  Galen.  Although  persons  with  gout  are  often  subject  to  very 
irritable  and  obstinate  eczema,  in  the  vast  majority  of  cases  of  eczema 
there  is  no  reason  for  the  belief  that  gout,  that  is,  the  deposit  of  uric 
acid  in  the  joints,  has  been  present  in  the  patient  or  his  immediate  rela- 
tives ;  there  is  no  pathological  connection  between  gout  and  true  rheu- 
matism, arthritis  deformans,  or  gonorrhoeal  arthritis,  and  none  of  the  latter 
forms  of  multiple  arthritis  have  any  demonstrable  connection  with  eczema ; 
eczema  rarely  co-exists  with  psoriasis,  pemphigus,  or  other  supposed  mani- 
festations of  the  dartrous  diathesis ;  no  one  can  give  an  intelligible  account 
of  the  characters  by  which  this  predisposition  can  be  recognised ;  there  is 
no  evidence  that  eczema  has  more  than  accidental  connection  vnth.  diseases 
of  other  parts  of  the  body,  or  that  it  is  anything  but  a  common  superficial 
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dermatitis;  and  lastly,  the  diathetic  hypothesis  is  practically  mislead 
in  prognosis  and  treatment,  no  less  than  scientifically  unsound  * 

The  efficient  cause  of  eczema,  apart  from  local  irritation,  is  as  much  andl 
as  little  unknown  as  the  efficient  cause  of  bronchitis  or  of  cystitis  All 

01  irntable  Such  persons  are,;  m  other  respects,  like  their  neighbours 
:?ter  ^he'rvenr^^'""  °'  ''^^^  ^'^^  inflammation  can  only  be  prfpheJei 
General  eczema  is  sometimes  set  up  by  an  accidental  irritation,  and! 
this  is  probably  the  explanation  of  the  undoubted  though  rare  occurrence- 
ot  vaccination  leading  to  eczema :  much  more  frequently  their  relation  is 
purely  accidental.  It  appears  to  be  waste  of  time  to  discuss  the  va-ue 
speculations,  at  once  unscientific  and  unpractical,  which  ascribe  eczema°to. 
such  common  disorders  as  dyspepsia,  or  to  such  idola  theatri  as  constitu- 
tional predisposition,  assimilative  debility,  nervous  debility,  perverted  in- 
nervation, renal  inadequacy,  strumous  cachexia,  scurvy  in  the  blood  or- 
acidity  of  the  pri7nce  vim.  There  are,  however,  some  forms  of  superficial 
dermatitis  usually  classed  as  eczema  which  modern  research  enables  us  to. 
separate  from  the  primary  and  the  traumatic  cases. 

Picstular  eczema.— In  the  pustular  forms  of  eczema,  strepto-  and  sta- 
phylococci are  found  with  the  exuded  leucocytes,  and  not  infrequently  we. 
can  see  that  the  change  from  serous  exudation  to  suppuration  is  due  to. 
accidental  inoculation  with  pyogenic  cocci. 

Whether  the  most  common  forms  of  papular,  vesicular,  and  weeping- 
eczema  are  of  bacterial  origin  is  very  doubtful,  though  Unna  believes  h& 
has  shown  it  to  be  so. 

Sehorrhceic  eczema. — There  is, -however,  one  kind  of  dry  eczema,  with,, 
circumscribed  margin  and  chronic  course,  with  comparatively  little  irrita- 
tion and  without  pyrexia,  which  this  eminent  dermatologist  has  shown  to  be- 
often  connected  with  a  seborrhoeic  state  of  the  head  ("  pityriasis  capitis  "),. 
and  a  corresponding  affection  of  the  sebaceous  glands  of  the  trunk  and  limbs'.. 
It  usually  spreads  from  the  scalp  to  the  face,  and  thence  to  the  shoulders, 
and  back,  or  sometimes  to  the  chest,  and  on  the  limbs  takes  the  outer  aspect 
by  preference.  This  kind  of  dermatitis  is  certainly  of  bacterial  origin,  and 
the  recognition  of  the  fact  marks  an  important  step  in  the  theory  and  prac- 
tice of  dermatology. 

Among  the  secondary  or  "  traumatic  "  kinds  of  eczema,  or,  as  we  prefer 
to  put  it,  of  common  dermatitis,  the  following  setiological  varieties  are  of 
practical  importance. 

E.  solare — or  rather,  E.  a  colore — which  is  not  only  confined  to  the- 
exposed  face  or  arms,  but  may  affect  covered  parts  by  spreading  or  by  heat, 
just  as  similar  dermatitis  may  be  produced  by  the  heat  of  forges,  smelting-  ^ 
rooms,  bakehouses,  or  by  sitting  in  front  of  the  fire. 

E.  a  luce  complicates  eczema  from  heat,  but  also  occurs  from  mere  ex- 
posure to  light — as  to  the  reflection  from  a  river  or  a  calm  sea,  when  there 
is  no  direct  sunshine ;  or  exposure  to  white  snowfields  beneath  an  overcast.  ^ 
sky.     I  have  seen  a  vagabond  Hungarian  deeply  "  sunburnt "  in  winter  ■ 
when  no  sunshine  had  appeared  for  weeks.     On  this  subject  Dr  Robert  " 
Bowes'  observations  and  experiments  are  most  important  ('  Journal  of  Der- 

*  The  writer  may  be  allowed  to  refer  to  papers  on  this  subject  in  the  '  British  and 
Foreip:n  Medico-Cliirurgical  Review  '  for  January,  1874,  and  in  the  '  Guy's  Hospital  Reports  " 
for  1880. 
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matology,'  vol.  v,  p.  237).  The  dermatitis  caused  by  the  X-rays  is  now  a 
frequent  example  of  this  kind  of  "  eczema." 

E.  a  sudore  has  been  already  referred  to  as  a  local  variety  of  dermatitis 
of  irritative  origin. 

E.  ah  unguihus  is  a  term  which  denotes  the  important  fact  that  many 
forms  of  so-called  eczema  are  really  dermatitis  set  up  by  scratching  and 
rubbing  to  relieve  itching.  This  applies  to  the  dermatitis  of  Prurigo  e 
pediculis,  to  the  eczema  (and  secondary  infective  impetigo)  of  the  scalp  from 
pediculi,  to  the  dermatitis  of  the  anus  from  pruritus  ani,  and  to  much  of  • 
the  "  prui'igo,"  "  sti-ophulus,"  and  "  urticaria "  of  early  childhood,  which 
depend  upon  their  scratching  to  relieve  the  irritation  of  fleas  and  other 
parasites. 

Whether  in  most  of  these  cases  there  is  no  primary  local  lesion,  but 
only  disordered  sensation,  is  difiicult  to  prove  or  to  disprove.  Pruritus  of 
cerebral  or  peripheral  nervous  origin  is  possibly  the  primary  condition  which 
leads  to  scratching  and  so  to  local  traumatic  eczema  in  old  age ;  and  it  may 
be  connected  with  degenerative  changes  in  the  senile  skin. 

There  is  no  doubt  that  eczema  is  in  some  cases  hereditary,  but  it  is. 
certainly  much  less  so  than  psoriasis,  and  in  the  great  majority  of  cases, 
there  is  no  reason  to  admit  hereditary  predisposition. 

The  exudation  of  eczema  is  not  contagious  so  long  as  it  is  transparent. 
When  purulent  it  shares  in  the  infective  characters  of  pyogenic  microbes,, 
and  the  pustular  dermatitis  which  we  shall  presently  describe  as  impetigo, 
capitis  is  markedly  contagious. 

Extent,  d-c. — Eczema  affects  both  sexes  indift'erently.  It  is  common  at 
all  ages,  but  differs  in  its  most  frequent  characters.  In  the  infant  it  is  of 
the  ordinary  weeping  and  vesicular  kind.  The  same  form  is  seen  in  older- 
children,  but  much  more  frequent  in  them  is  impetigo,  or  pustular  eczema^ 
which  is  comparatively  rare  before  the  first  dentition  and  after  puberty. 
In  adults  the  commonest  form  is  ordinary  weeping  eczema  of  the  limbs  and. 
face.  In  old  age,  the  dry,  very  chronic,  and  extremely  pruriginous  forms, 
are  the  most  frequent  and  characteristic. 

Eczema  appears  to  be  universal  over  the  globe.  It  is  certainly  not 
more  frequent  Avhere  true  gout  is  prevalent,  as  in  London,  than  where  it  is. 
rare,  as  in  Vienna  and  New  York. 

The  traumatic  forms  of  eczema  naturally  occur  in  those  occupations- 
where  the  hands  are  exposed  to  constant  irritation.  Hence  arises  the- 
eczema  of  the  hands  which  has  long  been  recognised  as  frequent  in  washer- 
women, grocers,  and  other  hand-workers. 

It  is  a  popular  opinion  that  skin  diseases  generally,  and  particxilarly 
eczema,  as  the  most  common  of  them,  are  most  prone  to  occur  at  certain 
seasons — the  spring  and  fall.  Like  most  popular  beliefs,  this  was  not 
founded  upon  experience,  but  chiefly  upon  theory,  and  partly  perhaps  upon 
analogy.  The  period  of  change  in  the  seasons  seems  "  naturally  "  to  be  the 
most  likely  period  for  change  in  the  human  economy,  and  changes  are 
proverbially  dangerous.  It  is  possible  also  that  the  insalubrity  of  southern 
Europe  in  the  autumn,  from  the  prevalence  of  malaria,  led  to  a  belief  in 
the  same  insalubrity  in  northern  cotmtries,  while  even  in  England 
malaria  was  far  from  uncommon  until  quite  recent  times.  However  this 
may  be,  neither  autumn  nor  winter  are  particiilarly  eczematous  seasons,  and 
if  one  meets  with  eczema  of  the  ordinary  irritative  and  inflammatory  kind 
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TnlVT""  '""Z^"  T^'V^r. ''''''''  "^^y  fairly  attributed 
to  the  diy  east  winds  which  then  prevail. 

Diaff^nosis.-Keeping  to  the  definition  of  eczema  a«  above  stated,  tlxe 
only  difficulty  IS  on  the  one  hand  to  distinguish  between  idiopathic  and  trau- 
matic dermatitis,  or  rather  to  detect  the  decided  and  efficient  prevalence  of 
a  traumatic  cause ;  and  secondly,  to  draw  the  line  between  eczema  and 
certain  other  forms  of  superficial  dermatitis,  the  distinctive  characters  of 
.vhich  and  the  justification  for  their  separation,  will  be  considered  under 
each  head.  The  distinction  between  eczema  and  intertrigo,  eczema  and  im- 
petigo capitis,  and  even  eczema  and  scabies,  depends  on  their  setiolo-y  and 
the  pro-nosis  and  treatment  which  follow  when  this  is  ascertained^  The 
dry,  scaly  eczema  associated  with  seborrhoea  capitis  above  mentioned  is  a 
form  to  be  recognised  for  the  same  reason,  as  are  varicose  dermatitis  and 
the  traumatic  dermatitis  set  up  by  the  patient's  own  scratching.  There 
remains  eczema  in  the  restricted  sense  of  the  term  characterised  by  being 
<;om??ion,  that  is  to  say,  the  same  as  is  produced  by  ordinary  mechanical  or 
chemical  indtants,  idio2mthic,  that  is  to  say,  not  directly  co-extensive  with 
irritation,  moist  from  visible  inflammatory  exudation,  symmetrical,  selecting 
certain  favourite  parts  of  the  skin,  and  j^rone  to  recur  after  disappearance. 

From  scarlatina  and  other  rashes,  eczema  differs  in  being  never  truly 
universal,  in  its  moisture,  and  in  being  unaccompanied  by  marked  pyrexia. 
From  erysiioelas  it  is  also  distinguished  by  the  colour,  the  minute  vesicles, 
the  locality,  and  the  absence  of  a  defined  margin  and  of  oedema.*  Erythema 
is  more  rosy  in  tint,  and  though  it  may  form  papules  or  bullte,  never  shows 
the  small  vesicles  or  the  weeping  surface  of  eczema :  moreovei-,  its  distribu- 
tion is  different,  and  it  is  never  chronic  in  its  course.  Eczema  has  no 
resemblance  to  psoriasis  except  in  veiy  old  cases  of  the  latter  disease,  when 
the  scales  have  disappeared  and  the  original  locality  is  obscured.  Syph- 
ilitic dermatitis  is  multiform,  and  does  not  itch. 


Prognosis. — Eczema  is  almost  ahvays  amenable  to  treatment,  that  is  to 
say,  we  scarcely  ever  see  a  case  in  which  no  improvement  can  be  produced, 
and  still  more  rarely  one  which  finally  resists  all  therapeutical  measures. 
Moreover,  it  is  scarcely  ever  dangerous  to  life. 

There  are,  however,  exceptions  to  each  of  these  statements.  In  the  out- 
break of  acute  vesicular  and  weeping  eczema,  whether  primary,  or,  as  far 
more  often  happens,  occurring  in  the  course  of  a  chronic  or  neai-ly  cured 
attack,  we  can  do  little  or  nothing  to  stop  its  violence.  Abortive  treatment 
is  unfortunately  rarely  successful  in  any  acute  disease.  Again,  in  some 
cases  eczema,  though  treated  until  veiy  little  remains,  cannot  be  driven 
entirely  away,  but  remains  in  a  quiescent  state  here  and  there,  to  burst 
forth  again  after  a  longer  or  shorter  interval. 

Lastly,  though  it  is  remarkable  how  little  the  general  health  is  affected 
even  by  very  extensive,  troublesome,  and  long-continued  eczema,  yet  occa- 
sionally, in  infants,  or  in  aged  persons,  broken  rest  and  loss  of  appetite 
cause  wasting  and  muscular  weakness,  which  may  at  last  end  fatally.  The 
only  cases  of  the  kind  which  have  occurred  in  the  writer's  practice  were, 
first,  an  infant  which  became  emaciated,  pale,  and  unable  to  take  the  breast, 
and  secondly,  an  old  gentleman  considerably  over  seventy,  who  after  being 
lauch  relieved  by  constant  tepid  baths  and  other  treatment  from  an  almost 


*  An  c.xcepfcioii  occasionally  occurs  when  eczema  affects  the  eyelids. 
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universal  and  extremely  irritable  eczema,  sank  rapidly  and  died  without 
albiuninuria  or  other  evidence  of  organic  disease.  On  the  other  hand,  every- 
one must  have  seen  scores  of  infants  who  appeared  worn  to  a  skeleton  and 
ahnost  moribund  through  severe  eczema,  but  who  nevertheless,  under  per- 
severing treatment,  completely  recovered.  Extensive  eczema  in  a  person 
over  seventy,  especially  if  complicated  with  gout  or  with  chronic  Bright's 
disease,  should  always  suggest  a  guarded  prognosis. 


Treatment.— In  the  first  place  it  is  our  duty  to  treat  and,  if  possible,  to 
cure  every  case  of  eczema  as  quickly  as  Ave  can.  The  supposed  danger  of 
driving  m  eczematous  eruptions  upon  internal  organs  appears  to  be  without 
any  foundation.  This  doctrine  arose  partly  from  theoretical  views  of  the 
sympathy  of  organs,  partly  from  the  well-known  fact  that  cutaneous  hyper- 
lemia  diminishes  or  disappears  during  acute  febrile  affections,  partly  from 
observing  the  benefit  of  counter-irritation  of  the  skin  in  synovitis  or  bron- 
chitis, and  possibly,  as  Hebra  taught,  from  the  diflSculty  of  curing  some 
cases.  In  the  eczema  of  children  one  may  again  and  again  observe  that  as 
soon  as  the  cutaneous  exudation  is  checked  and  the  irritation  subsides,  their 
general  health  begins  to  mend.  The  only  caution  needful  is  to  be  very 
careful  to  ascertain  the  condition  of  the  heart,  the  arteries,  and  the  kidneys 
m  aged  persons  suffering  from  eczema,  lest  the  treatment  or  cure  of  their 
cutaneous  disease  should  be  credited  with  the  fatal  result  which  is  really  the 
consequence  of  degenerated  viscera. 

Prophylaxis  and  general  protective  treatment.— The.  irritants  which  ex- 
cite or  keep  up  and  renew  eczema  are  chiefiy  mechanical,  thermal,  and 
contact  with  water.  Of  mechanical  irritants  the  most  important  are  rough 
clothing,  friction  against  adjacent  parts  of  skin  {intertrigo),  prolonged  con- 
tact with  decomposing  sweat,  and  also  with  various  chemical  irritants  which 
are  incidental  to  certain  trades.  But  the  most  difficult  irritation  to  get  rid 
of  IS  that  which  is  the  result  of  the  disease  itself.  Eczema  always  itches, 
and  Itching  is  sure  to  produce  scratching.  Hence  our  first  attempt  is  to 
prevent  this,  by  persuasion  of  an  adult  patient,  by  mufliing  the  hands  of 
infants,  and  by  such  local  applications  as  wll  at  least  relieve  the  intolerable 
irrit-ation. 

With  the  same  object  we  forbid  the  application  of  either  cold  or  heat, 
the  latter  for  its  immediate,  and  the  former  for  its  consecutive  effects  on 
the  circulation  of  the  part.  Contact  with  air  is,  in  many  cases,  a  decided 
stimulant,  and  one  important  use  of  the  various  ointments  with  which  the 
eczematous  skin  is  smeared  is  to  protect  it  from  the  air.  With  weepino- 
eczema  we  obtain  the  same  end  by  covering  it  with  wetted  rags  or  musliS 
wrapping,  or  by  dusting  it  with  absorbent  powders. 

Even  more  important  as  a  cause  of  irritation  is  moisture.  It  is  not  that 
mere  contact  with  water  is  an  irritant;  probably  a  faintly  alkaline  or  very 
weak  salme  solution  with  a  litile  colloid  material,  such  as  gum,  size,  or 
oatmeal  added,  is  the  least  irritating  medium  with  which  an  inflamed  and 
excoriated  skin  can  come  in  contact.  A  continuous  bath,  even  of  ordinary 
water,  is  a  most  useful  and  perfectly  safe  means  of  treatment  in  some  cases 
of  very_  general  eczema,  .vith  profuse  exudation  and  great  irritabiUty.  To 
Hebra  is  due  the  ment  of  proving  that  patients  can  be  kept  continuously  in 
a  bath  of  suitable  temperature,  not  only  for  hours,  but  for  days— indeed,  for 
an  indefinite  period,  without  leaving  it  for  any  pui-pose  whatever.  The 
writer  saw  this  plan  carried  out  at  Vienna,  and  has  more  than,  once  adopted 
VOL.  II.  ^ 
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it  himself.  The  practical  difficulties  are  obvious,  and  it  is  fortunately  not 
often  that  we  need  resort  to  it. 

But  though  continuous  contact  with  water  is  by  no  means  irritating, 
bathing  and  washing  mean  intermittent  wetting  of  the  skin.  The  change 
from  dry  to  wet,  from  higher  to  lower  temperature,  and  the  reverse  change 
on  \vithdrawing  the  eczematous  surface  from  the  bath,  the  necessary  friction 
of  the  towel,  the  saline  constituents  of  most  waters,  and  most  of  all,  the 
evaporation,  which  even  great  care  cannot  entirely  prevent,  and  which,  after 
careless  washing,  goes  on  abundantly  from  the  half-dried  surface — these 
form  altogether  a  most  efficient  series  of  irritations. 

It  is  even  possible  that  the  frequent  and  systematic  cleansing  of  the 
.skin  fi-om  dead  epidermis  and  from  sebaceous  secretion,  which  is  the  result 
of  the  artificial  condition  of  extreme  cleanliness  to  which  modem  civilised 
society  more  and  more  tends,  may  itself  render  the  skin  more  susceptible 
to  slight  irritants,  and  certainly  -with  tender  skins  the  use  of  soaps,  of  nail 
brushes,  of  rough  towels,  and  of  flesh  gloves,  may  sometimes  aid  in  exciting 
dermatitis — a  small  set  off  against  the  advantage  to  general  health  of  mind 
and  body  to  which  a  clean,  and  active  skin  undoubtedly  conduces.*  Impor- 
tant rules  of  treatment  in  eczema,  therefore,  are  that  the  inflamed  parts 
must  not  be  washed  Avith  either  hot  or  very  cold  water,  must  not  be  washed 
frequently,  and  must  be  very  carefully  dried  after  washing  with  soft,  dry, 
and  warm  towels.    In  order  to  prevent  the  "  chapping  "  of  the  hands,  which 
is  so  common  in  children  during  the  winter,  it  is  important  to  take  care  that 
they  are  thoroughly  dried  on  towels  which  are  not  already  damp.    In  large 
schools  for  poor  children,  a  good  plan  is  to  make  them  dry  their  hands  by 
•dipping  and  rubbing  them  in  a  tub  full  of  bran,  instead  of  upon  towels, 
which  are  sure  to  be  wet  for  aU  but  the  first  comers.    They  should  also  be 
given  olive  oil,  or  any  other  neutral  fatty  compound,  to  rub  into  the  hands 
after  washing,  when  there  is  the  least  appearance  of  dermatitis.  With 
severe  and  chronic  eczema  rimosum  of  the  hands  it  is  necessary  absolutely 
to  forbid  washing,  and  to  protect  from  contact  with  air  or  moisture  by 
■ointment  and  a  well-fitting  kid  glove.    The  best  plan  in  chronic  eczema  is  to 
advise  that  once  a  week,  or  more  frequently  as  may  be  thought  safe,  a  com- 
plete warm  bath  and  thorough  cleansing  of  the  whole  surface  should  be 
used,  taking  care  to  keep  the  skin  immersed  from  the  time  of  its  being 
first  wetted,  to  dry  it  thoroughly  when  the  washing  is  over,  and  to  use 
inunction  afterwards  with  olive  oil,  vaseline,  or  benzoated  lard.  Washing, 
with  unscented,  pure  yellow  soap  and  lukewarm  water,  if  done  seldom  and 
followed  by  careful  drying  and  inunction,  is  less  injurious  to  an  eczematous 
skin  than  more  frequent  and  careless  ablution  with  no  soap  at  all.    For  the 
exceedingly  irritable  skin  of  the  face  and  hands  it  is  sometimes  desirable, 
however,  absolutely  to  forbid  all  contact  with  water,  and  cleansing  can  then 
be  accomplished  by  friction  with  dry  and  stale  bread  crumbs,  or  by  wiping 
with  lint  dipped  in  olive  oil.     When  eczema  affects  the  scalp,  the  best 
cleansing  agent  is  yolk  of  an  egg  diluted  with  water. 

In  obstinate  cases  it  is  necessary  to  forbid  washing  altogether,  and  to 
keep  the  eczematous  surface  constantly  covered  vnth.  ointment.  Any  scales, 
crusts,  or  accidental  impurities  must  be  removed  with  oil  and  cotton-wool. 

Poultices  are  almost  always  injurious,  and  scarcely  less  so  is  the  modi- 
fied form  which  follows  the  application  of  water  dressing,  a  piece  of  lint 

*  See  an  amusing  article  by  Hebra  on  the  dangerous  consequences  of  being  overmuch 
clean,  translated  in  the  '  London  Medical  Record,'  March  15th,  1877. 
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dipped  in  water  or  lotion,  and  closely  covered  with  oiled  silk  or  gutta 
percha.  The  impermeable  covering  soon  raises  the  temperature,  and  the 
result  is  the  combined  warmth  and  moisture  of  a  poultice^ — most  valuable 
for  relaxing  tension,  promoting  suppuration,  and  relieving  deep-seated  in- 
flammation, but  most  injurious  in  superficial  dermatitis. 

Eczema,  even  in  its  acute  form  is  not  benefited  by  the  direct  abstraction 
of  heat  as  with  ice  or  by  cold  baths ;  and  intei-mittent  application  of  cold 
proves  worse  than  useless  from  the  reaction  which  ensues.  Eczema  in 
the  majority  of  cases  which  com©  before  us  has  passed  its  acute  or  sub- 
acute stage,  and  imtation  rather  than  heat  is  the  common  symptom.  It 
is,  however,  always  well  for  patients  with  eczema  to  avoid  the  heat  of 
the  sun  or  exposure  to  fires  or  to  the  heated  atmosphere  of  cx-owded  rooms. 
The  affected  parts  should  not  be  covered  with  thick  woollen,  garments,  and 
the  patient  should  be  lightly  covered  at  night ;  the  bedroom  should  be  well 
ventilated,  the  temperature  kept  somewhat  low,  and  much  relief  is  experi- 
enced by  keeping  the  feet  or  aims  uncovered  except  with  a  thin  rag  dipped 
in  lead  lotion  or  powdered  with,  zinc  oxide. 

Local  medicinal  treatment. — We  next  come  to  the  treatment  of  eczema 
by  chemical  applications.  Our  object  is,  first,  to  diminish  the  hypersemia 
and  exudation  by  astringents;  secondly,  to  diminish  irritability  and  to 
prevent  scratching  by  sedatives;  thirdly,  to  substitute  for  a  chronic  and 
interminable  process  of  inflammation  a  more  directly  traumatic,  acute,  and 
self-hmiting  process,  or  else,  it  may  be,  by  less  stimulus  to  produce  an  effect 
short  of  this  but  serving  to  quicken  the  natural  process  of  physiological 
repair.  Applications  which  have  this  effect  have  been  called  stimulants 
or  alteratives. 

The  most  powerful  chemical  astringent  which  can  conveniently  be  used 
is  probably  lead.  (See  a  paper  by  Dr  Payne  in  the  '  St  Thomas's  Hospital 
Keports '  for  1878.)  Salts  of  copper,  zinc,  and  iron,  nitrate  of  silver,  boracic 
acid  and  borax  are  also  efficient  astringents.  So  are  gallic  acid,  tannin, 
and  similar  vegetable  preparations,  though  these  are  less  applicable  to  the 
skin  than  to  mucous  membranes. 

As  local  sedatives  we  may  use  belladonna,  opium,  chloroform,  hydro- 
cyanic acid,  but  these  are  generally  unsuitable  to  eczema  on  account  of  its 
extent,  and  raw,  denuded  surface,  both  which  characters  make  absorption 
too  probable  for  these  narcotics  to  be  safe.  More  efficient  as  remedies 
against  itching,  and  free  from  any  but  local  action,  are  preparations  of 
zinc,  which  combine  antiphlogistic  and  antipruriginous  qualities.  Dilute 
solutions  of  carbolic  acid,  2  per  cent,  in  water,  1  in  20  in  oil,  are  very 
useful.  Weak  tarry  preparations  are  also  efficacious,  especially  in  the  drier 
forms  of  eczema;  as  diluted  oil  of  cade  (juniper  tar)  or  liquor  carbonis 
picis  with  vaseline  in  the  proportion  of  a  drachm  or  half  a  drachm  to 
^n  ounce,  or  in  the  proportion  of  lll.xx  to  an  ounce  of  camphor  or  chloro- 
form water. 

For  chronic  and  no  longer  very  irritable  eczema  more  stimulant  applica- 
tions are  necessary;  sometimes  stronger  tarry  preparations,  unguentum 
picis  liquidse  or  pyrogallic  acid.  These  are  most  useful  in  limited  patches 
•of  scaly  and  very  chronic  dermatitis  with,  much  thickening  of  the  skin; 
those,  in  fact,  which  approach  most  nearly  in  appearance  and  pathology  to 
psoriasis.  The  colour  and  smell  are  objectionable,  but  the  staining  of  both 
skin  and  clothes  by  chrysarobin  ointment  is  much  more  unpleasant.  Ich- 
thyol,  resorcin,  and  similar  local  remedies  are  sometimes  indicated,  particu- 
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larly  in  dry  and  irritable  cases ;  but  ichthyol  is  a  disagi-eeable  application ;. 
and  Dr  Crocker  finds  thiol,  which  has  no  smell,  to  be  equally  useful. 

A  still  more  energetic  method,  introduced  by  Dr  Anderson,  of  Glasgow,, 
is  painting  the  eczematous  surface  with  liquor  potassoe.  This  must  be  done- 
with  much  caution,  for  it  gives  rise  to  considerable  pain,  though  in  many 
cases  this  is  less  complained  of  than  might  be  expected ;  but  the  writer  caa 
bear  witness  t'o  the  efficacy  and  safety  of  the  treatment  when  applied  tenta- 
tively on  limited  surfaces  of  old  and  obstinate  eczema,  especially  of  the  dry 
kind.  With  moist  secreting  surfaces  of  unusual  obstinacy  one  finds  more- 
useful  the  application  of  a  solution  of  nitrate  of  silver  vaiying  from  a  scruple- 
to  as  much  as  a  drachm  to  the  ounce.  It  must  be  occasionally  painted  on, 
not  kept  in  constant  contact,  and  often  proves  most  eflScient  as  an  astringent 
and  a  sedative,  as  well  as  an  alterative. 

With  the  same  object  a  twenty  per  cent,  solution  of  salicylic  acid  in 
ether,  has  been  used  with  good  effect,  painted  on  the  affected  part  and 
allowed  to  dry. 

But  often  there  is  too  much  active  inflammation  for  us  to  venture  on. 
such  treatment,  and  more  generally  applicable  alteratives  are  the  various 
preparations  of  mercury,  corrosive  sublimate  in  solution,  white  precipitate 
ointment,  red  oxide  ointment,  and  dilute  nitrate  of  mercmy  ointment. 
Mercury  in  some  form  is  particularly  adapted  to  pustular  forms  of  eczema, 
and  is  seldom  suitable  to  those  which  profusely  secrete  serum.  Lotio  nigra 
is  an  old  remedy,  recently  revived  with  success  by  Dr  White,  of  Boston. 

Most  often,  however,  the  cases  of  eczema  which  come  before  us  com- 
bine the  characters  of  irritation,  itching,  and  chronioity,  so  that  for  per- 
haps the  majority  of  cases,  at  least  if  we  include  suppurative  forms,  there 
is  no  more  useful  preparation  than  such  a  combination  of  zinc,  lead, 
and  mercuiy  as  forms  the  unguentum  metallorum,  of  the  Guy's  Pharma- 
copoeia.* This  may  be  varied  by  substituting  the  red  oxide  for  the  nitrate- 
of  mercury  ointment,  and  by  varying  the  proportion  of  the  three  consti- 
tuents ;  often  again  lead  and  zinc  act  better  without  mercuiy,  or  the- 
carbonate  better  than  the  alkaline  acetate  of  lead.  Another  variation  which 
sometimes  gives  better  results  is  the  combination  of  the  oleates  of  lead,, 
zinc,  and  mercury. 

In  cases  of  seborrhoeic  eczema  especially,  sulphur  is  a  veiy  useful  appli- 
cation, but  the  sulphur  ointment  of  the  Pharmacopoeia  should  be  diluted 
for  this  purpose. 

Whatever  be  the  chemical  application  used,  it  is  important  to  decide 
whether  the  vehicle  should  be  watery  or  oleaginous.  An  excellent  general 
rule  was  that  of  the  late  Dr  Hughes  Bennett,  of  Edinburgh ;  for  dry  aflfec- 
tions  of  the  skin,  use  ointments ;  for  moist,  use  lotions.  If  an  ointment  is 
applied  to  a  profusely  secreting  eczema  the  drug  and  its  vehicle  are  washed 
away  by  free  exudation  and  never  reach  the  subjacent  skin.  Lotions,  on  the 
other  hand,  have  but  little  power  of  penetrating  the  epidermis,  and  if  care- 
fully watched  will  be  seen  to  run  from  the  surface,  which  is  greasy  by  its- 
natural  sebaceous  secretion.  With  raw  surfaces  which  do  not  secrete  pro- 
fusely, either  lotions  or  ointments  may  be  appropriately  used.  Practical 
considerations  teach  us  that  lotions  are  better  suited  to  diseases  of  exposed 
parts  like  the  face  and  hands,  that  they  are  readily  applied  to  young  chil- 
dren, that  they  are  more  efficiently  used  by  persons  confined  to  bed  or  by 


*  9.  Ung.  zinci,  Ung.  plumbi  acet.,  ling.  hyd.  nitr.,  ail  partes  seqnales :  misce. 
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-women  living  indoors  than  by  those  who  are  engaged  in  active  work,  that 
they  are  more  cleanly  and  more  pleasant  to  most  people,  but  that  they  also 
give  more  trouble  and  demand  more  time  in  their  application ;  and  lastly, 
that  in  the  siunmer,  when  the  skin  is  frequently  covered  with  sweat,  they  are 
iparticulai-ly  grateful  and  efficient.  We  must  remember  that  lotions  should 
in  most  cases  be  used  with  exposed  skin  or  with  the  surface  only  covered  by 
a  thin  rag  into  which  the  lotion  has  soaked.  If  applied  in  the  morning  and 
covered  up  till  night  they  speedily  become  water  di-essings,  and  probably  in 
less  than  an  hour  mere  applications  of  wet  rags  with  no  further  therapeutical 
power. 

On  the  whole,  therefore,  not\vithstanding  the  rule  quoted  above  and  the 
fact  that  eczema  is  pre-eminently  a  moist  tetter,  it  will  be  found  that  with 
i;he  majority  of  our  out-patients,  whether  private  or  at  the  hospital,  oint- 
ments are  practically  the  more  eligible  vehicle.    It  is  important  to  make 
sure  that  the  lard  or  other  oleaginous  material  is  not  in  the  least  rancid, 
and  that  it  is  free  from  salt.      The  addition  of  benzoic  acid  as  ordered 
in  the  British  Pharmacopoeia  makes  as  good  a  vehicle  in  most  cases  as  can 
•be  wished.    The  mineral  oils  have  the  advantage  of  not  decomposing,  and 
:for  some  reason  ointments  made  up  of  vaseline  (soft  paraffin)  suit  certain 
•cases  of  eczema  better  than  those  prepai-ed  with  animal  fats. 

A  method  of  applying  remedies,  such  as  zinc,  lead,  and  tarry  prepara- 
tions, in  an  oily  vehicle,  introduced  by  Unna,  consists  in  strips  of  muslin 
soaked  in  a  mixtm-e  of  suet,  wax,  and  jDaraffin  as  the  basis  for  any  mineral 
we  desire  to  apply.  These  Salben-mulle  are  closely  applied  to  any  part 
:  affected,  and  insure  continuous  action  of  the  drug  employed. 

A  somewhat  similar  plan  is  to  impregnate  caoutchouc  with  drugs,  so 
■as  to  form  a  closely  adherent  and  impervious  application  to  the  eczematous 
•skin.  This  has,  however,  the  disadvantages  of  all  impervious  plasters,  that 
the  part  often  becomes  too  hot  and  moist. 

Unmedicated  oily  applications,  vaseline,  cold  cream,  olive  oil,  have  in 
themselves  the  good  effect  of  pi-otecting  from  air  and  of  softening  rough, 
iarsh  skin,  inspissated  sebum  and  dried  secretions.  Lanolin  is  better  fitted 
for  psoriasis  and  other  affections  in  which  it  is  desired  to  rub  the  oily  vehicle 
thoroughly  into  the  skin ;  and  it  mixes  with  water  as  other  oily  prepara- 
tions do  not.  Glycerine,  from  its  strong  affinity  with  water,  is  well  known 
to  be  a  direct  stimulus  to  a  nerve-trunk.  It  is,  except  when  very  dilute, 
a  decided  irritant  in  eczema,  and  has  far  from  the  same  soothing  effects  as 
cold  cream  or  zinc  ointment,  in  cases  of  intertrigo,  chilblains,  and  eczema 
solare.  In  very  small  quantities,  however,  it  may  be  added  to  lotions  with 
the  view  of  preventing  evaporation.  Glycerine  of  starch  is  a  much  more 
soothing  preparation,  and,  thickly  smeared  over  the  surface,  it  often  suits 
acute  weeping  eczema  very  well. 

Weak  alkaline  lotions  have  often  been  recommended  to  relieve  the  burn- 
ing pain  and  irritation  of  acute  eczema,  and  they  were  extensively  used  by 
Professor  Hardy  at  St  Louis.  But  in  the  very  cases  of  acute  weeping 
eczema  in  children  to  which  such  treatment  seems  applicable,  the  parts  are 
so  excessively  tender  that  even  a  1  per  cent,  solution  of  bicarbonate  of  soda 
is  ill  borne,  so  that  in  such  cases  the  lead  lotion  (liq.  plumbi  subacetatis 
dilutus  of  the  British  Pharmacopoeia)  is  more  useful.  At  all  events,  if  soda 
is  used  at  all  it  should  be  in  quantities  only  just  sufficient  to  react  to  test 
-paper,  and  the  water  in  which  it  is  dissolved  should  also  contain  a  little 
oatmeal  or  size,  ^laaid  should  be  tepid  or  warm, 
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in  ^  phenol-derivative  soluble  in  water  and 

m  oA)  IS  often  better  borne,  and  proves  more  beneficial  tfian  alkaline 
lotions :  one,  one  and  a  half  up  to  two  per  cent,  is  the  safe  strength  to  use 
Quite  apart  from  the  ordinary  use  of  a  lotion,  the  whole  object  of  which 
IS  to  keep  the  part  contmually  wet,  is  that  of  a  solution  which,  vhen  paTn^ 
on  xs  allowed   o  dry.    For  this  purpose  nitrate  of  silver  or  otherTo^ 
astringent  solutions  may  be  used;  or  zinc  or  lead  rubbed  up  with  oil  may 
be  pamted  over  a  dry,  irritable,  eczematous  surface  so  as  to  exclude  the  air 
_    Another  useful  method  is  to  suspend  insoluble  powders  like  oxide  of 
/mc,  starch,  or  sulphate  of  lime  or  bismuth  in  water  by  help  of  a  little  muci- 
lage or  tragacanth,  without,  however,  attempting  to  form  a  perfect  emulsion. 
Ihe  milky  hqmd  is  apphed  freely  with  a  large  camel-hair  brush  or  sponge 
and  IS  allowed  to  dry  over  the  weeping  surface,  and  in  some  cases  of  ini- 
table  and  profusely  secreting  eczema,  as  also  in  pemphigus,  this  is  found  to 
be  the  most  effective  appHcation.    Care  must  be  taken  not  to  have  too  much 
oi  the  colloid  ingredient,  or  hard  caJ^es  are  apt  to  fonn  which  crack  and 
become  painful.    In  fact,  chaUc  or  gypsum  shalcen  up  with  water  and  applied 
like  whitewash  is  sometimes  the  simplest  and  pleasantest  method. 

Lastly,  we  may  apply  our  remedies  directly  as  dry  powders.  In  this 
way  oxide  of  zinc,  chalk,  bismuth,  calamine,  and  other  fine  insoluble 
powders  may  be  used,  and  such  applications  are  usually  better  than  starch 
Ihey  dry  up  discharges,  protect  from  the  air,  and  are  often  the  best  appli- 
cations m  cases  of  intertrigo.  On  the  other  hand,  they  are  unsuitable  for 
pustular  eczema,  where  they  would  form  massive  and  troublesome  crusts. 

It  must,  however,  be  admitted  that  notliing  but  experience,  tact,  and 
previous  knowledge  of  particular  cases  will  guide  one  aright  in  the  selection 
either  of  appropriate  astringents,  of  the  strength  of  the  application,  or  of 
the  kind  of  vehicle.  Some  patients  assure  one  (and  prove  right  ag^ain  and 
again)  that  they  cannot  bear  any  kind  of  ointment.  With  others  all  lotions 
are  apt  to  produce  pustules,  or  even  boils.  Not  infrequently,  especially  in 
the  acute  stage  of  eczema,  an  inert  powder  or  umnedicated  vaseline,  accord- 
ing as  the  surface  is  moist  or  dry,  will  do  more  good  than  anything  else. 
In  all  cases  we  should  remember  that  the  ointments  are  not  to  be  rubbed  in, 
but  gently  smeared  on  the  skin,  and  afterwards  kept  in  continual  contact  by 
well-adjusted  soft  linen  bandages ;  that  the  lotions  should  never  be  allowed' 
to  get  hot,  and  must  be  frequently  renewed ;  and  that  the  strength  of  our 
applications  should  be  small  in  the  acuter  stages,  and  greater  as  the  case 
becomes  inveterate. 

The  writer  believes  that  the  majority  of  cases  of  eczema  can  be  cured 
by  well-directed  local  measures  of  the  kind  above  indicated  ;  but  it  must 
be  admitted  that  Hebra  undervalued  the  treatment  by  internal  measures,, 
which  undoubtedly  holds  an  important  though  a  secondary  place.' 

Diet. — In  the  acuter  stages  of  eczema  the  patient  should  be  put  on 
almost  fever  diet,  and  should  be  encouraged  to  drink  freely  of  any  cooling 
beverage.  He  should  talte  no  stimulants  or  meat,  and  eat  sparingly,  chiefly 
of  bread,  milky  dishes,  green  vegetables,  and  ripe  or  stewed  fiiiit. 

In  ordinary  chronic  eczema  no  such  strict  diet  is  necessaiy.  It  is,  how- 
ever, usual  to  forbid  certain  articles  of  food,  and  the  experience  of  patients 
shows  that,  at  least  in  sonle  persons,  one  or  all  of  these  really  aggravate 
the  disease,  chiefly  perhaps  by  producing  thirst,  increased  heat  of  the  skin, 
and  more  scratching.  The  kinds  of  food  referred  to  are  salt  meats  of 
all  kinds,  including  ham  and  cured  fish,  curries,  cheese,  pepper,  spices,  and 
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other  hot  condiments.  The  stronger  wines  and  malt  liquors  are  also  usually 
forbidden,  but  although  in  the  necessarily  generalised  treatment  of  hospital 
out-patients  this  is  doubtless  good  advice,  there  does  not  appear  to  be  any 
evidence  that  the  moderate  use  of  ale  or  win©  with  food  does  harm  in 
eczema  or  any  other  affection  of  the  skin — except  in  cases  where,  inde- 
pendently of  dei-matitis,  even  moderate  stimulants  provoke  symptoms  of 
gout  or  dyspepsia,  with  flushing  of  the  face.  In  many  patients,  especially 
those  in  middle  and  later  life,  wine  or  beer  with  the  principal  meal  of  the 
day  helps  digestion,  and  certainly  does  no  harm  to  the  eczema,  while  a  little 
spirit  and  water  at  bedtime  will  favour  sleep,  and  in  that  respect  prove  a 
useful  adjunct  to  other  treatment.  Sometimes,  however,  even  weak  whisky 
and  water  produces  heat  and  discomfort  after  retiring  to  bed,  and  must  then 
of  course  be  interdicted.  In  almost  all  cases  a  somewhat  free  supply  of 
unstimulating  diluents  should  be  taken  between  meals,  and  a  glass  of  water 
while  dressing  of  a  morning,  and  again  the  last  thing  at  night,  is  almost 
always  useful. 

There  is  no  good  reason,  theoretical  or  empirical,  for  a  patient  with 
eczema  to  abstain  from  sugar ;  but  there  is  every  reason  for  him  to  abstain 
from  hot  soup  or  hot  tea.  He  should  also  dress  lightly,  and  lie  lightly 
covered  at  night,  and  avoid  hot  rooms  and  proximity  to  the  fire. 

Air,  places,  and  water. — In  chronic  and  obstinate  diseases  like  eczema,, 
patients  frequently  ask  whether  change  of  air  would  do  them  good.  They 
are  usually  recommended  to  go  into  the  country  if  they  live  in  town,  or  go 
to  the  seaside  if  they  live  in  the  country,  or,  if  they  can  afford  it,  to 
visit  Scotland  or  Switzerland,  or  some  more  distant  resort.  The  only 
point  on  which  one  may  speak  with  coniidence  as  to  the  effects  of  air  and 
climate  upon  eczema  is  that,  just  as  it  is  aggravated  by  the  east  winds  of 
an  English  spring,  so  it  is  more  difficult  to  cure  in  the  eastern  counties,  and 
is  often  favourably  influenced  by  removal  to, the  moist  and  soft  air  of  the 
western  Highlands,  of  Devonshire,  or  of  Ireland.  As  one  sees  in  many  other 
diseases,  it  is  the  change  which  does  the  good,  and  this  is  most  apparent 
when  the  change  is  from  an  unfavourable  climate.  Secondly,  there  is  no 
doubt  that  in  many  cases  of  the  more  irritable  forms  of  eczema  sea-air 
proves  a  decided  irritant.  It  is  only  now  and  then,  in  chronic  non-pruri- 
ginous  eczema  or  in  the  impetigo  of  childhood,  that  sea-air  and  even  sea- 
bathing do  good  instead  of  harm. 

With  respect  to  baths  generally  we  have  already  sufficiently  insisted 
upon  the  evil  effects  of  frequent  contact  with  water ;  but  there  is  no  doubt 
that  in  the  very  chronic  and  intractable  forms  of  eczema  saline  and  sulphu- 
rous baths  act  beneflcially,  probably  like  the  stimulant  and  alterative 
applications  above  described.  When  the  period  has  arrived  for  their  use  it 
is  difficult  to  say,  and  each  case  must  be  judged  by  the  tact  and  experience 
of  the  physician.  A  single  bath  may  bring  back  in  all  its  vimlence  an 
eczema  which  had  nearly  disappeared.  Long-standing  dryness,  thickening 
of  the  skin,  and  absence  of  excessive  irritability  are  the  features  which 
should  generally  weigh  with,  us  in  advising  or  permitting  this  mode  of 
treatment.  The  baths  best  adapted  for  the  purpose  are  perhaps  those  of 
Harrogate. 

Internal  treatment. — Lastly,  we  come  to  the  treatment  of  eczema  by 
drugs.  While  we  could  better  dispense  Avith  this  group  of  remedies  than 
with  the  others,  we  should  often  fail  for  want  of  them,  or  the  success  of  our 
treatment  would  at  least  be  less  rapid  and  complete. 
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or  abohshed  Beside  the  various  measures  above  mentioned  for  securing 
coolness,  protection  from  the  air,  and  such  help  as  local  sedatives  cln  X° 
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and  Its  preparations  should  generally  be  avoided.  Unless  given  in  lar^e 
doses  they  are  apt  to  increase  rather  than  to  quell  the  irritation  of  the  sur- 
tace,  they  also  check  secretion  and  bind  up  the  bowels.  It  is  therefore 
togethef  P'"''"^^  «^  br°^id«  of  potassium,  or  the  two 

Chloral  should  be  avoided  with  old  people,  and  with  patients  who  may 
have  disease  of  the  heart  or  atheromatous  arteries.  On  the  other  hand,  it 
18  well  adapted  to  young  children,  and  we  have  found  syrup  of  chloral 
the  most  harmless  and  useful  sedative  in  cases  of  infantile  eczema.  The 
saiest  plan  is  to  give  a  moderate  dose  when  the  child  is  put  to  bed,  and 
repeat  it  towards  midnight,  and,  if  necessaiy,  again  towards  morning. 
l^ifteen  or  twenty  drops  (about  two  or  three  grains)  may  be  given  with 


INTERNAL  TREATMENT 


841 


perfect  safety  to  a  child  of  six  months  old;  half  a  drachm  twice  or  even 
thrice  repeated  in  the  night  may,  if  necessaiy,  be  given  to  a  child  of  twelve 
ur  eighteen  months ;  and  after  infancy,  say  from  two  to  five  or  six  years  old, 
haK  a  drachm,  or  for  older  children  a  drachm  of  the  syrup  may  be  given  at 
bedtime  with  safety.  Again  and  again  this  treatment  has  been  followed  by 
the  best  results.  In  the  first  place  the  child  gets  rest,  and  in  the  morning 
is  ready  for  food,  and  all  its  organs  have  profited  by  the  natural  refreshment 
of  sleep.  Next,  the  skin  has  been  free  from  fresh  irritation,  and  instead 
■of  being  marked  with  the  little  suft'erer's  nails,  is  paler  and  less  angry  than 
before.  AU  the  processes  of  repair  have  had  opportunity  to  go  on;  the 
habit  of  pruritus  is  broken  for  the  time,  and  the  nervous  apparatus  con- 
cerned has  escaped  from  a  vicious  circle  of  irritation,  itching,  scratching, 
and  increased  irritation. 

The  bromides  are  imsuitable  to  infa,nts  from  their  bullc  and  disagreeable 
saline  taste,  but  with  older  children  five  or  ten  grains  of  the  bromide  of 
jjotassium  may  be  sometimes  added  with  advantage  to  the  chloral  draught 
if  suitably  covered  with  syrup  of  lemon  or  orange.  With  adults  nocturnal 
irritation  is  not  usually  so  severe  as  with  children,  and  a  draught  of  bromide 
of  potassium  or  ammonium,  with  or  without  the  addition  of  chloral  hydrate, 
is  usually  sufficient  when  a  sedative  is  required.  Fifteen  or  twenty  grains 
of  ammonium^  bromide,  with  ten  of  the  potassium  salt,  and  twenty  drops  of 
aromatic  spirits  of  ammonia  in  an  ounce  of  camphor-  or  chloroform-water, 
forms  an  effectual  and  not  unpleasant  sleeping  draught. 

In  some  cases,  especially  in  old  persons,  neither  bromide,  nor  chloral,  nor 
-a  combination  of  them  acts  well.  Henbane  may  then  be  prescribed  with 
advantage,  but  in  doses  of  not  less  than  a  drachm  of  the  tincture,  either 
alone  or  with  a  little  compound  tinctui-e  of  chloroform  in  peppermint  water, 
or  the  tincture  of  henbane  may  be  combined  with  that  of  hop.  Indeed,' 
m  old  persons  where  the  irritation  is  not  severe,  and  the  want  of  sleep  is' 
rather  dependent  on  general  conditions  of  theii-  age  than  upon  pain  or 
pruritus,  two  drachms  of  tinctura  lupuli  in  camphor  water  may  take  the 
place  of  the  whisky  and  water  which  the  ascetic  habits  of  the  patient  may 
render  distasteful,  or  which  habits  of  the  opposite  kind  may  render  too 
agreeable.  In  the  happily  rare  cases  of  severe  and  intractable  pruriginous 
eczema  in  aged  persons  we  are  sometimes  compelled  to  resort  to  repeated 
doses  of  belladonna  or  cannabis  indica,  or  to  chloroform  inhalations,  as  the 
only  means  of  obtaining  rest.  Such  patients  will  sometimes  get  needful 
sleep  in  a  warm  bath. 

The  exhibition  of  antimony  has  been  recommended  in  the  acuter  forms 
of  eczema,  and  in  the  writer's  experience  has  sometimes  proved  useful  by 
subduing  vascular  excitement  and  hastening  the  passage  of  the  acute  into 
the  chronic  stage  of  the  disease. 

Women  affected  with  eczema  are  often  very  ansemic,  and  then  steel  must 
be  added  to  the  laxative  medicine.  There  is  no  better  combination  for 
this  purpose  than  that  of  sulphate  of  iron,  given  in  doses  gradually  increased 
from  two  to  five  or  even  ten  grains,  with  half  a  drachm  or  more  of  sulphate 
of  magnesia  five  or  ten  drops  of  dilute  sulphuric  acid  in  peppermint,  cinna- 
mon, or  chloroform  water.  Along  with  laxatives  it  is  usual  in  cases  of 
chronic  eczema  to  prescribe  acetate  of  potash  and  other  diuretics.  Their 
action  18  somewhat  uncertain,  more  so  than  digitalis,  squill,  or  the  resin  of 
copaiba;  but  salines,  and  especially  those  of  potash,  have  other  actions 
beside  that  upon  the  kidneys,  and  in  ordinary  cases  of  eczema  with  much 
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secretion  and  extensive  inflammation,  citrate  of  potash  or  acetate  of  potash 
IS  often  found  more  beneficial  as  well  as  more  agreeable  than  the  alkaline 
carbonates. 

In  many  cases  of  eczema,  especially  in  children,  the  patient  is  thin  and 
pale,  with  a  poor  appetite,  and  a  frequent  and  feeble  pulse.  It  is  in  these 
cases  that  a  little  wine  or  malt  liquor  is  not  only  admissible  but  often  ex- 
tremely useful ;  and  here  the  exhibition  of  iron  finds  its  proper  place.  For 
children  the  syrup  of  the  phosphate,  the  saccharine  carbonate,  or  the  citrate 
of  iron  and  quinine,  are  aU  valuable  remedies.  For  infants  steel  wine  i& 
also  a  popular  and  valuable  remedy,  but  after  eight  or  ten  years  old  effectual 
doses  are  too  large  to  be  convenient.  In  cases  of  great  ansemia  in  children, 
especially  where  there  is  diarrhoea,  no  preparation  of  iron  is  so  useful  as  thi 
tmct.  ferri  perchlor.,  guarded,  if  necessary,  by  twice  the  number  of  drops  of 
glycerine,  or  its  taste  concealed  by  a  little  syrup.  It  would  almost  seem  as 
if  the  astringent  quality  of  the  drug  had  an  effect  upon  the  profuse  secretion 
of  the  eczema.  The  result,  at  all  events,  is  often  striking  as  well  as  bene- 
ficial. 

With  the  exception  of  iron,  the  group  of  so-called  tonics  are  not  generally 
indicated  in  the  treatment  of  eczema.  Quinine,  however,  has  a  very  distinct 
effect,  particularly  in  the  case  of  infants,  children,  and  persons  below  adult 
age,  in  preventing  itching.  Half  a  grain  of  sulphate  of  quinine  may  be 
given  for  this  purpose  to  a  child  a  year  old  an  hour  before  bedtime,  a  grain 
if  a  year  older,  and  as  much  as  five  grains  to  a  boy  or  girl  of  fifteen.  This 
effect  of  quinine  was  well  known  to  Dr  Fagge,  and  it  has  been  independently 
and  strongly  recommended  by  Dr  Eustace  Smith  in  his  work  on  '  Disease  in 
Children.'  The  latter  writer  also  recommends  guaiacum  in  the  treatment  of 
eczema,  especially  where  there  is  reason  to  suspect  a  disposition  to  gout. 

There  remains  a  drug  which,  in  England  especially,  has  been  very  largely 
and  often  far  too  indiscriminately  used  in  the  treatment  of  eczema,  as  of' 
other  diseases  of  the  skin,  namely,  arsenic.  It  is  undoubtedly  a  thera- 
peutical agent  of  the  utmost  value  in  psoriasis,  in  pemphigus,  and  in  certain 
other  cutaneous  diseases  to  be  afterwards  described,  and  no  one  of  experience 
can  doubt  its  efficacy  in  certain  cases  of  chronic  deforming  arthritis,  neui-al- 
gia,  idiopathic  anaemia,  leuchsemia,  and  anaemia  lymphatica;  but,  like  all 
powerful  medicines,  it  is  powerful  for  evil  as  well  as  for  good.  In  the 
acute  stages  of  eczema,  in  most  cases  where  there  is  extensive  and  active 
inflammation,  and  in  most  cases  accompanied  by  severe  piniritus,  arsenic  is 
decidedly  injurious.  In  other  cases,  however,  its  success  is  so  marked,  that, 
in  spite  of  its  frequent  failures,  it  has  never  lost  a  certain  reputation  in  the 
treatment  of  eczema. 

The  first  indication  for  the  exhibition  of  arsenic  is  that  the  eczema  must 
be  in  a  chronic  condition — the  greatest  benefit  is  obtained  in  cases  which 
have  persisted  for  years.  Secondly,  the  more  dry  and  scaly  the  surface, 
the  more  infiltrated  and  indurated  the  skin,  the  less  there  is  of  active- 
inflammation  and  iiTitation,  and  the  less  distm-bance  of  the  stomach  and 
intestines,  the  more  likely  is  arsenic  to  be  beneficial.  As  a  rule,  children 
with  eczema  do  not  need  it,  but  some  of  the  most  striking  instances  of  its 
value  are  in  very  obstinate  and  long-continued  cases  in  young  patients. 

A  boy  of  fourteen  had  been  subject  from  five  years  old  to  what,  by  his  own  and  his 
mother's  testimony,  was  really  uninterrupted  eczema,  spreading  from  time  to  time  with- 
excessive  violence  from  its  favourite  seats  over  almost  the  whole  body,  but  never  absent 
from  the  scalp,  the  ears,  and  the  limbs.  When  he  was  taken  into  the  hospital  there  was 
dry  scaly  eczema  of  the  head,  face,  and  neck,  and  the  hair  was  very  thin.    There  was 
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eczema  rimosum  of  the  ears  and  axillro,  papular  dermatitis  of  the  arms  and  back,  and 
eczema  rubrum  madidans  of  the  abdomen,  genitals,  perinaaum,  nates,  and  thighs.  The 
only  parts  of  the  whole  surface  free  from  the  disease  were  the  palms,  the  soles,  and  the 
shoulder.  He  was  thin,  worn,  and  miserable,  and  the  whole  skin  was  so  deeply  pigmented 
that  he  looked  like  a  mulatto ;  but  the  urine  was  perfectly  healthy,  and  he  had  no  other 
disease  than  this  severe  dermatitis.  He  was  carefully  treated  with  zinc  and  lead  ointment 
and  unguentum  metallorum  as  he  had  been  before  while  an  out-patient;  but  he  was  also 
given  arsenic  in  steadily  increasing  doses,  from  three  drops  up  to  fifteen  three  times  a  day. 
Under  this  treatment  the  inflammation  gradually  subsided,  and  at  the  end  of  five  weeks  it 
was  reduced  to  a  little  ordinary  eczema  of  the  arms.  This  also  gradually  disappeared. 
Meantime  he  had  become  a  stout,  healthy-looking  lad.  He  has  from  time  to  time  appeared 
again  with  slight  return  of  eczema,  chiefly  in  the  scalp  and  arms;  but  it  has  never  in  the 
least  approached  its  former  severity,  and  the  skin  generally,  instead  of  being  thick,  rough, 
hard,  and  infiltrated,  with  almost  entire  absence  of  subcutaneous  fat,  is  now  smooth,  soft, 
plump,  and  elastic,  while  his  head  is  covered  with  a  thick  growth  of  hair. 

In  prescribing  arsenic  the  following  niles  will  be  found  useful :  — To 
begin  with  a  small  dose,  and  gradually  but  steadily  increase  it  until  either 
obvious  benefit  results,  or  the  physiological  action  of  the  drug  is  shown  by 
itching  of  the  eyes  or  slight  nausea.  When  these  occur  the  arsenic  should 
be  at  once  stojDped,  and  then  resumed  in  somewhat  smaller  proportion,  and 
if  necessary  again  cautiously  increased.  Secondly,  it  should  always  be 
given  either  with,  or  immediately  after  food,  and  sufficiently  diluted  with 
water.  There  appears  to  be  no  advantage  in  any  other  form  of  the  drug 
over  Fowler's  solution.  The  arseniate  of  soda  may  be  given  in  somewhat 
larger  doses,  but  is  probably  converted  into  the  same  form  during  digestion. 
The  liq.  arsenici  hydrochloricus  is  useful  if  we  wish  to  combine  it  with 
perchloride  of  iron.  The  "  Asiatic  pills  "  of  Vienna  are  in  eveiy  respect  less 
eligible ;  and  there  does  not  seem  to  be  sufficient  advantage  in  substituting 
subcutaneous  or  intra-muscular  injection  of  solution  of  arsenic,  to  make  up 
for  the  pain,  the  discomfort,  and  the  expense  of  this  method.  Lately,  caco- 
dylate  of  sodium  has  been  introduced,  administered  by  this  method  or  by 
the  mouth ;  and  it  certainly  avoids  the  irritation  of  other  arsenical  prepara- 
tions. Indeed,  such  large  doses  can  be  taken  without  producing  toxio 
symptoms  that  one  cannot  but  doubt  whether  some  of  the  therapeutical 
value  of  the  drug  is  not  also  diminished. 

Troublesome  and  difficult  to  treat  as  many  cases  of  eczema  are,  some^ 
times  rebelhous  to  the  very  treatment  which  in  apparently  similar  cases 
has  proved  effectual,  and  always  liable  to  relapses  which  are  most  trying 
both  to  patient  and  physician,  it  is  nevertheless  very  rare  for  us  to  fail  in 
at  least  relieving  the  miseries  of  an  attack,  and  in  a  great  majority  of  cases 
we  may  be  fairly  said  to  cure  a  disease  which,  without  skilled  treatment, 
would  linger  on  almost  indefinitely.  Hebra  concludes  one  of  the  most 
mastei-ly  and  original  chapters  in  his  great  work  by  saying  that  he  who 
having  once  decided  upon  his  plan  of  treatment,  follows  it  out  with  patience 
and  determination,  will  attain  his  object  sooner  than  he  who  often  changes 
the  measures  that  he  uses.  We  may  ventmre  to  add  that  while  keeping 
steadily  in  view  the  broad  principles  of  treatment  based  upon  rational  patho- 
logy and  tested  by  experience,  the  most  successful  practitioner  will  be  he 
who  knows  how  to  vary  their  application  in  accordance  with  the  perpetually 
varying  needs  of  each  individual  patient. 

There  remain  certain  practical  points  in  the  treatment  of  local  varieties 
of  eczema  which  must  be  briefly  mentioned. 

Eczema  of  the  ears  is  one  of  the  commonest  local  forms  of  eczema,  and 
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IS  sometimes  extremely  troublesome.  Ointments  will  be  found  almost 
■always  to  suit  better  than  lotions— lead,  zinc,  or  equal  parts  of  the  two  or 
m  some  cases  weak  carbolic  oil,  1  in  40.  When  extremely  moist,  powders 
suspended  m  thm  gum  are  better  than  dry  powders,  which  are  almost  sure 
■to  form  thick  crusts  and  produce  bleedino-. 

Chronic  eczema  of  the  meatus  may  cause  deafness  by  swelUng  or  the 
•accumulation  of  its  products.  This  must  be  treated  by  syringing  with  soap 
and  water  and,  if  necessary,  application  of  an  alkaline  wash  foUowed  by 
unguentum  plumbi  or  unguentum  metallorum  made  soft  by  an  equal  part 
of  carbolic  oil. 

Eczema  of  the  scalp  is  complicated  bv  the  presence  of  hair  and  of 
^sebaceous  secretion.  It  often  depends  on  primary  seborrhoea  capitis,  and 
as  apt  to  be  infected  by  staphylococci  or  streptococci,  and  thus  become  pus- 
'tular.  The  hair  should  always  be  kept  short,  but  shaving  is  unnecessarj-. 
Unguentum  metallorum  is  commonly  a  good  application.  In  the  drier  form 
of  eczema  of  the  scalp  with  scarcely  any  exudation,  which  is  often  combined 
with  seborrhoea  sicca  under  the  nam©  of  pityriasis  capitis,  tarry  applications 
are  most  eflacient,  and  none  is  better  than  liquor  picis  carbonis,  either 
■diluted  to  form  a  lotion,  or,  as  we  have  found  better,  with  vaseline  in  the 
iproportion  of  a  drackm  or  half  a  drachm  to  the  ounce.  Impetigo  capitis 
^will  be  presently  considered  separately. 

Eczema  of  the  eyelids  and  adjacent  parts  is  apt  to  cause  considerable 
'inflammatoiy  oedema,  which  resembles  erysipelas ;  but  the  colour,  undefined 
■edge,  and  the  absence  of  marked  febrile  symptoms,  together  with  the 
almost  certain  presence  of  ordinary  eczema  in  other  parts,  distinguish  the 
two.    It  is  best  treated  by  mild  lead,  zinc,  or  boracic  ointments. 

Eczema  of  the  lips  is  sometimes  confined  to  that  part  and  has  then  a 
ipeculiar  aspect,  there  being  very  little  serous  or  purulent  secretion,  great 
■  swelling,  deep  cracks,  thin  scabs,  and  considerable  hsemorrhage.    In  chronic 
cases,  large  thin  scales,  partly  epithelial  and  partly  di-y  secretion,  are 
■formed,  which  have  led  to  its  being  called  psoriasis  labialis.    The  difficulty 
is  to  keep  the  parts  from  movement.    Very  mild  ointments,  vaseline  or 
lanolin  with  zinc,  or  yellow  oxide  of  mercury,  or  honey  with  borax  will  be 
found  useful.    Deep  and  painful  fissures  should  be  touched  with  nitrate  of 
•silver  either  in  strong  solution  or  (what  is  less  painful)  with  a  pointed  j^jencil. 

Eczema  of  the  palms  is  usually  bilateral  and  confined  to  these  parts,  or 
it  may  persist  here  after  it  has  disappeared  from  the  rest  of  the  body.  As 
■above  mentioned,  it  is  often  directly  dependent  upon  irritants.  Having 
made  sure  that  the  case  is  not  one  of  syphilis,  the  first  and  essential  point 
•of  treatment  is  to  protect  the  hand  from  contact  with  all  other  irritants, 
and  especially  with  soap  aad  water.    For  this  purpose  scabs,  scales,  and 
■crusts  should  be  carefully  removed  with  sweet  oil,  or  if  necessai-y  by  poul- 
ticing.   The  cleansed  surface  should  then  be  anointed  with  unguentum 
metallorum,  and  thin  rags  covered  with  the  same  ointment  should  be  closely 
applied  to  each  affected  part.      A  thin  kid  glove  should  be  worn  over 
the  whole,  and  the  dressings  should  be  changed  night  and  morning  only. 
At  the  end  of  a  week  the  improvement  will  generally  be  striking,  or 
if  not  it  will  be  due  to  some  neglect  of  the  patient  in  uncovering  his 
hands  or  in  washing  them.     If  the  parts  are  very  irritable  it  is  better  to 
use  diluted  white  precipitate  or  yellow  oxide  ointment,  or  occasionally  un- 
medicated  vaseline  will  be  most  effectual  of  all.    In  chronic  indolent  cases, 
on  the  other  hand,  a  little  of  the  red  oxide  ointment  will  often  stimulate 
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most  usefully.  If  there  is  great  accumulation  of  epidermis  it  must  be 
removed  with,  soft  soap,  and  then  Hebra's  diachylon  ointment  be  applied.. 
Deep  and  painful  fissures  should  be  touched  at  once  with  lunar  caustic. 

Chronic  eczema  of  the  sole  is  not  nearly  so  common.  It  must  be  care- 
fully distinguished  from  a  syphilodermia  of  those  parts  by  the  greater  pain, 
deeper  fissures,  and  more  exclusive  range.  Sometimes  it  is  accompanied  by 
enormous  hypertrophy  of  the  epidermis,  with  deep  bleeding  cracks  and. 
horrible  odour.  Such  cases  may  be  cured  by  the  application  of  salicylic 
acid  in  an  ointment  (5ss  ad  5])  until  the  horny  masses  are  removed,  and 
then  assiduous  treatment  with  the  empl.  plunibi. 

Eczema  of  the  matrix  of  the  nail  is  still  more  local  than  eczema  of  the- 
palms.  It  is  comparatively  rare  as  a  complication  of  ordinary  eczema,, 
and  a  precisely  similar  inflammation  of  the  matrix  of  several  nails  is  some- 
times seen  where  there  is  no  other  evidence  of  its  eczematous  character. 
The  ill-formed  nail  may  be  scraped,  but  its  removal  is  unnecessary  and  only 
possible  under  deep  narcosis.  The  grooves  around  it  should  be  carefully 
anointed  with  some  form  of  mercurial  ointment. 

Eczema  of  the  mamma  is  not  infrequent  as  a  local  variety  of  intertrigo. 
It  begins  in  the  lower  part  of  the  breast,  where  it  comes  in  contact  with  the- 
adjacent  skin,  and  is  most  common  in  stout  women  Avith  pendulous  breasts. 
The  surface  is  raw,  weejDing,  and  irritable.  The  treatment  suitable  is. 
extreme  cleanliness  and  the  aiDplication  of  drying  powders,  such  as  fuUer's- 
earth,  bismuth  or  zinc,  with  separation  of  the  inflamed  surfaces  by  a  band- 
age suiDporting  the  breast.  So-called  eczema  of  the  nipjDle  is  a  separate- 
disease  (v.  p.  S-iG). 

Eczema  of  the  anus,  perinceum,  and  genitals  is  sometimes  confined  to- 
the  immediate  neighbourhood  of  the  rectum.  This  eczema  ani,  the  prurigo- 
podicis  of  Willan,  the  lichen  podicis  of  Hardy,  is,  as  these  names  imply,  most 
frequently  dry  and  papular,  and  is  apt  to  be  intolerably  itching  :  the  irrita- 
tion is  sometimes  most  severe,  especially  while  in  bed,  while  the  disturbance- 
of  the  rest,  and  the  remarkable  effect  of  mental  depression  which  is  common 
to  most  of  the  disorders  of  this  region,  make  it  sometimes  a  truly  miserable 
complaint.  The  scratching  of  the  patient  produces  a  serous  exudation  or 
even  haemorrhage,  and  in  chronic  cases  much  thickening  of  the  skin.  French 
writers  describe  it  as  sometimes  associated  with  a  profuse  and  almost  par- 
oxysmal discharge  of  mucus  from  the  rectum.  This  form  of  eczema  is  most 
common  in  elderly  persons  and  is  often  associated  with  portal  congestion, 
and  haemorrhoids.  In  children  it  most  commonly  depends  upon  the  pre-, 
sence.  of  threadworms.  Occasionally  it  is  started  by  fissure  of  the  anus, 
and  disappears  when  this  has  been  cured  by  division  of  the  sphincter. 

The  scrotum  and  penis  are  frequently  the  seat  of  eczema,  most  often  of 
the  weeping  form.  Eczema  vulvae  closely  resembles  eczema  ani  in  its  sym-- 
ptoms  and,  like  it,  most  frequently  affects  persons  beyond  middle  life.  It 
is  sometimes  associated  with,  and  probably  dependent  upon,  diabetes,  and 
sometimes  appears  clearly  due  to  inflammation,  new  growths,  or  degenera- 
tive changes  in  the  uterus  or  bladder.  Eczema  of  the  anus,  perinajum,  or 
genitals  often  proves  very  rebelHous,  and  leads  to  great  thickening  and 
induration  of  the  parts  affected.  Borax  lotion  or  lead  ointment,  according- 
to  the  degi-ee  of  moisture,  relieve,  perhaps,  more  frequently  than  other 
applications,  but  this  is  one  of  the  forms  in  which  one  must  be  content  with 
tentative  measures  in  each  patient.  In  some  obstinate  cases  a  drying  lotion- 
of  nitrate  of  silver  proves  effectual  when  other  means  fail. 


paget's  disease 

For  the  intertrigo  of  infants,  finely  powdered  starch  and  oxide  of  zinc 
or  chalk  18  the  best  application.  When  it  affects  the  fold  of  the  nates  in 
adults,  It  IS  better  treated  by  extreme  cleanliness  arid  the  application  of 
vaseline  or  diluted  white  precipitate  ointment.  Glycerine  to  most  skins 
proves  an  irritant  rather  than  a  healer. 

"  Eczema  "  of  the  legs  due  to  varicose  veins  must  be  treated  like  varicose 
ulcers,  by  elevation  and  bandaging.  An  old-fashioned  flannel  bandage 
often  proves  a  cheap  and  efficient  method.  Martin's  elastic  bandage  has 
frequently  the  most  valuable  results,  but  in  wearing  it  or  an  elastic  stocking 
care  should  be  taken  that  the  pressure  is  not  too  great. 

So-called  "  eczema  marginatum  "  of  the  thighs  is  essentially  a  form  of 
ringworm,  and  will  be  described  under  that  head. 


Paget's  Disease  of  the  Nipple  was  formerly  described  as  eczema.  Its 
characters  were  graphically  delineated  by  Sir  James  Paget  in  the  '  St  Bar- 
tholomew's Hospital  Reports  '  for  1874.  In  his  original  fifteen  cases,  cancer 
developed  as  a  sequela  within  two  years,  marked  by  retracted  nipple  and 
its  other  symptoms. 

The  appearance  of  the  affected  nipples  is  at  first  that  of  superficial 
dermatitis,  with  an  intensely  red,  raw  surface,  minutely  granular,  and  pour- 
ing out  "  a  copious,  clear,  yellowish,  viscid  exudation."  The  border  is  more 
sharply  defined  than  is  usual  with  eczema,  and  it  is  said  to  be  thickened 
from  the  first,  feeling,  as  Mr  Henry  Morris  puts  it,  like  a  penny  in  a  fold 
of  cloth.  In  any  case  this  induration  of  the  edge  is  present  in  the  later 
stages  of  the  malady,  and  is  the  precursor  of  invasion  of  the  ducts  and  the 
whole  glandular  tissue  by  ordinary  alveolar  carcinoma.  The  supervention 
of  cancer  has  sometimes  been  delayed  until  more  than  two — six  or  even 
ten — ^years  have  elapsed  after  the  eczema  appeared;  so  that  it  is  doubtful 
whether  the  cancerous  growth  should  be  regarded  as  more  than  a  frequent 
result  of  the  chronic  cutaneous  irritation. 

A  parallel  case  has  been  reported  by  Dr  Crocker,  where  a  patch  of 
eczema  of  the  scrotum  in  a  man  of  sixty  ended  in  the  development  of  can- 
cerous nodules  ('  Path.  Trans.,'  1890) ;  and  the  process  is  familiar  to  sm-- 
geons  in  the  case  of  cancer  of  the  vulva,  glans  penis,  of  the  lower  lip,  and 
of  the  tongue,  followng  chronic  and  apparently  innocent  inflammations  of 
the  same  parts. 

The  anatomy  of  the  disease  has  been  investigated  by  Butlin,  Thin, 
Bowlby,  and  other  histologists  (' Med.-Chir.  Proc.,'  May  12th,  1891),  and 
many  cases  have  been  published  on  the  Continent  and  in  the  United  States 
(see  '  American  Journal  of  Med.  Sc.,'  July,  1884).* 

The  patients  are  usually  women  who  have  arrived  at,  or  passed,  the 
climacteric  age.    There  is  at  first  no  special  pain,  and  but  little  irritation. 

It  is  most  important  to  treat  eveiy  case  of  eczema  of  the  nipple  as 
early  and  sedulously  as  possible,  even  when  it  does  not  offer  the  non- 
characteristic  features  above  described ;  but  when  the  raised  and  indurated 
edge  is  present,  the  best  plan  is  probably  complete  destruction  of  the  dis- 
eased surface  by  caustic. 

*  M.  Darier  brought  before  the  Congress  of  Dermatology  which  met  at  Paris  in  1889, 
remarkable  microscopical  observations  of  the  presence  of  psorosperms  (coccidia)  in  the 
epithelial  cells  of  this  disease,  before  as  well  as  after  cancerous  changes  begin.  The 
animal  parasite  is  described  by  Dr  Louis  Wickham  in  his  Th^se  de  Paris  (1890)  as  recog- 
nisable in  an  eai-ly  stage  by  appropriate  staining  in  the  substance  of  the  cells,  and  us  sub- 
sequently becoming  encysted,  glistening,  and  readily  seen.  The  true  nature  of  this 
appearance  is,  however,  far  from  decided. 
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Pustular  Dermatitis — Impetigo  capitis,  Porrigo,  pustular  eczema. — 
This  is  one  of  the  most  frequent  diseases  in  children.  It  was  known  to  our 
forefathers  as  "  scald-head,"  but  has  happily  become  far  less  common  than  it 
was  when  children's  heads  were  more  neglected  than  at  present,  and  espe- 
cially when  the  bad  habit  prevailed  of  covering  the  scalp  with  caps  and 
linen  hoods,  indoors  as  well  as  out,  by  night  as  well  as  by  day.  Probably 
the  majority  of  cases  are  due  to  the  irritation  of  pediculi  capitis,  but  there 
remain  a  large  number  where  no  such  cause  can  be  foimd,  and  where  a 
similar  eruption  upon  the  face  or  other  parts  establishes  its  independent 
character.  These  forms  of  dermatitis  resemble  eczema ;  for  they  are  super- 
ficial and  never  leave  scars ;  they  are  often  associated  with  ordinary  charac- 
teristic eczema  of  the  ears,  the  limbs  or  the  trunk,  and  the  same  child  may 
be  affected  at  one  time  with  what  will  be  called  impetigo  of  the  face  or  scalp, 
and  at  another  with  eczema  of  the  same  parts  ;  or  in  an  infant  with  ordinary 
eczema  of  the  scalp  the  deiTuatitis  will  be  seen  to  become  more  pustular  as 
the  hair  grows  thicker  over  the  head,  until  it  has  assumed  all  the  characters 
of  the  porrigo  favosa  of  older  writers.  Nor  does  the  fact  that  this  derma- 
titis of  the  scalp  is  often  dependent  upon  dirt,  lice,  and  other  irritants, 
prevent  our  regarding  it  as  true  eczema,  if  the  principles  above  laid  down 
{p.  823)  are  correct.  That  something  beside  a  traumatic  cause,  an  irri- 
tabile  as  well  as  an  irritans,  is  necessary  for  the  production  of  impetigo,  is 
proved  by  the  fact  that  some  children  and  most  adults  may  have  pediculi 
capitis  for  many  years,  and  may  even  suffer  from  the  irritation  and  yet  be 
free  from  impetigo. 

The  accident  which  transforms  a  local  eczema  into  impetigo  is  infection 
by  a  pyogenic  microbe.  The  pus  of  impetigo  is  found  to  have  been,  con- 
veyed by  infection  from  a  whitlow  or  other  source  of  suppuration  on  a 
child's  fingers.  Or  it  may  be  transferred  from  one  scalp  to  another  by 
changing  caps.  Schoolboys,  again,  may  acquire  impetigo  of  the  neck  and 
chest  by  mutual  contact  in  a  football  "  scrmn,"  or  by  interchange  of  jerseys. 
The  contagion  of  impetigo  does  not  seem  to  be  always  the  same:  most 
often  staphylococci,  sometimes  streptococci,  and  sometimes  other  pyogenic 
microbes  are  present. 

We  have  already  mentioned  the  best  treatment  for  impetigo  of  the  scalp 
when  associated  with  ordinary  eczema.  The  children  who  are  the  subjects 
of  it  are  often  rosy,  plump,  and  in  every  way  healthy,  though  here  as  in 
other  cases  it  is  necessary  to  judge  by  the  trunk  and  limbs  as  well  as  by 
the  face.  If,  notwithstanding  fat  cheeks  and  ruddy  complexion,  the  child 
is  found  to  have  flat  shoulders  and  nates,  thin  arms  and  thighs,  dispropor- 
tioned  knees,  and  ill-developed  pectoral  muscles,  his  impetigo  should  be 
treated  not  only  with  ung.  plumb,  acet.  or  diluted  mercurial  ointment,  but 
also  by  careful  attention  to  diet,  by  Gregory's  powder,  with  or  without  grey 
powder,  and  when  the  digestive  disorder  is  corrected,  by  cod-liver  oil. 

Impetigo  affecting  the  scalp  or  face  alone,  without  ordinary  eczema,  and 
in  a  healthy  child,  is  happily  not  difficult  of  cure.  Indeed,  apart  from  the 
purely  pustular  secretion,  from  the  eruption  being  discrete  and  with  a 
defined  margin,  and  from  the  absence  of  severe  itching,  these  typical  cases 
of  impetigo  are  separated  from  eczema  by  the  fact  that  they  are  not  prone 
to  recur.  Zinc  ointment  is  the  popular  remedy  for  the  eruption,  but  its 
efficacy  is  much  increased  by  the  addition  of  equal  parts  of  white  precipitate 
ointment  or  by  the  substitution  of  unguentum  metallorum  (p.  836,  note). 
The  hair  should  be  cut  short,  but  there  is  no  need  to  shave  it,  and  the 
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parents  may  be  assured  that  it  will  grow  all  the  better  afterwards.  It  is  onh- 
in  extremely  rare  cases  after  the  inflammation  has  penetrated  to  the  hair-sacs 
owing  to  a  deeper  suppuration  of  the  scalp  from  too  strong  local  irritants' 
that  the  hair-sacs  are  destroyed,  and  a  bald  cicatricial  patch  results  Such 
an  event  is  more  often  seen  in  impetigo  of  the  scalp  in  an  adult  than  in 
the  far  commoner  disease  in  children.  When,  as  is  usually  the  case,  th& 
scabs  are  thick  and  massive,  they  should  be  removed  first  by  poulticing  In 
circumscribed  cases  the  bread  and  water  poultice  may  be  used,  but  where 
the  whole  scalp  is  covered  it  should  be  anointed  with  linseed  oil  and  a 
large  linseed  poultice  be  then  applied.  For  circumscribed  and  strongly 
adherent  crusts,  soft  soap  or  even  liquor  potassae  may  be  necessary.  Great 
patience  and  gentleness  should  be  used  in  removing  the  scabs,  or  the  child 
will  suffer  considerable  pain,  and  the  cure  will  be  retarded. 

Contagious  porrigo  has  been  separately  described,  and  some  authors 
have  laid  much  stress  on  its  distinction  both  from  pustular  eczema  and  from 
impetigo  from  pediculi ;  but  no  sharp  line  can  be  drawn.  All  impetigo  is 
more  or  less  contagious,  and  the  degree  of  contagion  varies  here  as  else- 
where according  to  the  pyogenic  organism.  The  most  virulent  of  all  is 
the  pus  of  a  gonorrhoea ;  but  probably  even  it  is  of  varying  degrees  of 
activity,  when  we  consider  the  frequency  of  the  uretkral  inflammation 
compared  with  the  comparative  rarity  of  gonorrhoeal  ophthalmia.  Leu- 
corrhoea  is  supposed  as  a  rule  to  be  non-contagious,  and  no  doubt  with 
justice,  but  the  most  experienced  surgeons  admit  the  possibility  of  infection 
from  an  idiopathic  and  apparently  innocent  discharge.  Again,  the  pus  of 
boils  is  extremely  contagious,  and  is  often  the  source  of  what  is  called 
ecthyma.  The  pus  of  scabies,  too,  is  contagious.  So  also  a  whitlow  on  a 
child's  finger  may  cause  by  contagion  impetigo  of  the  hand,  of  the  nates, 
and  sometimes  of  the  scalp.  Impetigo  often  secretes  pus  of  a  most  actively 
contagious  kind,  the  proof  being  not  only  in  the  outbreak  of  similar  pus- 
tules on  other  parts  of  the  child's  body,  especially  the  fingers  and  the  nates, 
but  also  in  the  spread  of  the  disease  to  other  children  of  the  same  house- 
hold ;  so  that  in  some  cases  a  whole  family  or  a  whole  street  may  be  infected 
from  a  single  case. 

Purulent  dermatitis  is  no  doubt  always  associated  ynih.  the  presence  of 
staphylococci,  streptococci,  or  other  pyogenic  microbes.  But  what  part  is 
taken  by  bacteria  in  the  pathology  of  eczemia  is  still  undecided.  In  1891 
Welch,  of  Baltimore,  described  an  abundant  coccus,  with  a  white  pure 
cultivation,  which  he  named  Staphylococcus  epidermidis  albus,  probably 
normal ;  and  Unna  has  also  described  the  morococcus  as  constant  in  eczema 
but  also  found  in  psoriasis.  At  present  no  microbe  has  been  foimd  which 
is  itself  distinctive,  which  is  present  in  all  cases  of  vesicular  or  weeping 
eczema  and  in  no  other  condition.  (See  Dr  T.  C.  Gilchi-ist's  report  on 
the  bacteriology  of  eczema,  '  Johns  Hopkins  Hosp.  Reports,'  1899,  vol.  ix, 
p.  419  ;  and  Galloway  and  Eyre's  paper  in  the  '  Brit.  Journ.  Derm.'  for 
September,  1900,  vol.  xii,  p.  307.) 
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"Occupet  extremum  scabies." — Hoeace. 


Scabies — Importance  of  the  disease — Its  nature  and  liistorij — The  acanis — The 
superficial  dermatitis  it  produces— The  distrihdion  of  the  parasite  and  of 
the  inflammation — Diagnosis — Treatment. 

Phthiriasis — Pedicidi  capitis — Pediculi  pubis — Pediculi  vestimentorum — Their 
effects  on  the  skin — Treatment  of  impetigo  and  prurigo  pedicularis. 

Scabies* — The  last  variety  of  common  superficial  dermatitis  is  one 
whioh  may  be  called  traumatic  or  parasitic  eczema,  for  it  is  pathologically 
identical  with  eczema  and  impetigo  as  described  in  the  last  chapter.  But 
it  depends  directly  and  exclusively  on  the  presence  of  an  irritant,  namely 
the  invasion  of  the  skin  by  a  parasitic  insect  (or  rather  mite).  Hence  its 
•distribution,  aetiology,  prognosis,  and  treatment  ai-e  different  from  those  of 

idiopathic  or  true  eczema  as  above  defined ;  and  on  clinical  groimds  ^which 

should  always  decide  classification — we  accordingly  place  it  apart, 

^  This  curious  disorder  is  extremely  common,  almost  as  common  as  phthir- 
iasis over  the  whole  globe,  and  has  been  well  known  from  the  earliest  times, 
though  its  origin  has  only  recently  been  discovered.  It  was  called  Scabies 
by  the  Romans,  though  no  doubt  the  term  was  applied  to  many  itchir^ 
disorders  of  the  skin  in  men  and  animals  which  were  not  due  to  the  acarus. 
It  is  more  common  in  Scotland  than  in  England,  and  more  common  in 
England  than  in  America,  where,  however,  it  appears  to  be  on  the  increase. 
Scabies  is  very  common  in  lepers,  in  whom  it  has  been  described  as  a  variety 
•under  the  term  Norwegian  Itch. 

Though  once  scarcely  accounted  worthy  of  a  place  in  nosolo^ry  and 
-though  without  the  interest  of  dajiger,  scabies  is  one  of  the  most'' impor- 
tant diseases  from  a  scientific  point  of  view;  for,  if  this  were  the  place 
to  enter  fully  into  its  history,  we  should  find  that  it  illustrates  the  whole 
.progress  of  scientific  medicine,— the  ancient  method  which  still  survives 
•of  inventing  explanations  instead  of  investigating  circumstances,  the  fal- 
lacy of  ascribing  results  to  causes  of  which  the  existence  has  never  been 
proved,  the  survival  of  doctrines  in  pathology  which  have  long  been  ex- 
ploded in  physiology,  the  value  of  apparently  useless  knowledge,  the  beaa-- 
■ing  of  pure  sciences  like  zoology  upon  practical  therapeutics,  the  nature  of 
inflammation  and  the  relation  between  an  irritant  and  an  irritable  tissue, 

*  Sf/noni/ms.—  Oree7c,  .Piipa.—Lat.  Scabies,  psora.— jPr.  ha  gale— Germ.  Die  Kratze 
VOL.  11.  54 
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the  radiation  of  sensations,  the  psychology  of  pruritus,  and  the  importance  ot 
a  patient's  nails  in  the  production  of  cutaneous  lesions.  Finally,  scabies  is 
the  typical  example  of  a  disease  which  is  now  as  fully  known  as  it  is,  per- 
haps, possible  for  us  to  know  any  disease — of  which  we  know  the  pathology 
and  the  cause,  of  which  we  can  explain  the  symptoms,  which  we  can  diagnose 
with  certainty,  in  which  the  hypothetical  vis  medicatrix  Tiuturct  is  utterly 
powerless,  but  which  Ave  can  cure  by  definite  and  rational  means,  quickly, 
safely,  and  permanent^. 

Scabies,  like  the  affections  w^hich  have  hitherto  occupied  us,  is  a  super- 
ficial dermatitis  :  in  the  character  of  its  lesions  it  may  even  be  called  a 
common  superficial  dermatitis,  for  they  do  not  essentially  differ  from  those 
which  will  be  produced  by  any  common  mechanical  or  chemical  irritant  of 
sufficient  energy,  and  are  exactly  comparable  in  their  anatomy  to  the 
vesicles  of  eczema,  the  papules  of  lichen  or  prurigo,  the  bullae  of  pemphigus, 
and  the  pustules  of  impetigo.  Hebra,  therefore,  since  as  we  have  seen  he 
called  all  common  supei-ficial  dermatitis  of  traumatic  origin  "  eczema,"  logi- 
cally describes  scabies  as  a  form  of  eczema.  But,  as  explained  on  a  previous 
page  (p.  822),  eczema  is  not  a  mere  traumatic  dermatitis,  and  scabies  must 
be  separated  from  all  other  diseases  because  its  cause,  its  prognosis,  and, 
above  all,  its  treatment,  are  totally  different.  We  may  define  it  as  a  super- 
facial  dermatitis,  of  various  degi-ees  of  severity  but  always  accompanied  with 
pruritus,  which  results  from  the  invasion  of  the  skin  by  a  parasitic  acarus 
and  from  the  scratching  which  ensues. 

History. — The  living  cause  of  this  disease  is  the  female  itch-mite 
now  known  as  the  Sarcoptes  hominis,  formerly  as  the  Acarus  scabiei,  be- 
longing to  the  acarine  division  of  the  class  Arachnida.  It  is  possible  that 
the  Greeks  were  acquainted  with  the  acarus,  for  Aristotle  describes 
(pOei'pea  (i.  e.  pediculi)  as  coming  out  of  little  pimples  which  contain  no 
l^us  ('Hist.  Anim.,'  v,  138).  He  applies  tbe  special  term  uKapi  to  the 
cheese-mite  (ibid,  v,  144). 

The  acarus  scabiei  was  recognised  in  the  sixteenth  centuiy.  Thus 
Rabelais  (1483 — 1553)  :  "  Mais  d'ou  me  vient  ce  ciron  icy  entre  ces  deux 
doigtzV  Ingrassias  (1570 — 1580)  described  "lice  which  burrowed  under 
the  skin,"  and  Hebra  quotes  a  passage  from  the  famous  French  surgeon 
Ambrose  Pare,  living  at  the  same  time  (1570 — 1590):  "  Zes  cirons  sont 
petits  animaux  totijotirs  cachez  sous  le  cuir,  sotts  lequel  ils  se  train ent, 
rarnpent  et  le  rongent  petit  d  petit,  excitant  une  fa^tcheiise  demangeaison 
et  gratelle."  In  Thos.  Moufet's  '  Insectonim  Theatrum '  (Lond.,  1634)  he 
writes  :  "  Latine  pediculi,  gallice  ces  cirons.  .  .  Anglice  mites  in  caseo, 
foliis,  ligno  arido,  atque  cera  ;  sed  in  homine  whealeivormes  dicuntur.  Sunt 
pediculi,  subter  manuum  crurumque  et  pedum  cutem  serpentes,  et  pustulas 
ibidem  excitantes  aqua  jDlenas :  tam  parva  animalia  ut  vix  visu  perspicaci 
discerni  valeant."  This  account  seems  to  have  been  taken  from  an  Arabian 
writer,  Abenzoar  (Ebn  Zohr). 

The  itch-mdte. — The  parasite  has  four  pairs  of  legs  (which  at  once  distin- 
guish it  from  parasitic  insects),  and  is  clothed  in  a  chitinous  integument 
furnished  with,  abundant  bristles.  The  male  acari,  which  are  mucli  the 
smaller  in  size  and  fewer  in  numbers,  live  upon  the  surface  of  the  body,  but 
do  not  burrow.  The  female,  after  impregnation,  digs  her  way  into  the 
integument,  forming  a  straight,  cui-ved  or  sinuous  cuni cuius  (mite-burrow, 
Milhengang,  sillon  or  "  run  ")  which  is  visible  to  the  naked  eye  as  a  slightly 
raised  ridge,  with  a  dark  depression  at  one  end  (the  entrance  clogged  with 
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dirt)  and  a  papule  or  small  vesicle  at  the  other  deeper  end,  where  the  para- 
site lies  *  A  lens  of  low  power  shows  these  characters  more  clearly ;  but 
It  is  comparatively  rare  to  see  the  runs  perfectly  well  developed,  for  they 
are  injured  by  the  patient's  scratching,  by  friction,  and  by  dirt.  When 
fresh  they  are  best  seen  in  the  soft  skin  between  the  fingers  and  on  the 
ulnar  and  flexor  side  of  the  wrist,  still  better  when  present  in  the  skin  of  the 
prepuce  and  penis,  or  in  that  of  the  mammary  gland  in  women.  In  children 
their  locahty  is  less  certain,  and  they  are  much  less  easily  found 

With  good  light  and  a  little  dexterity  the  burrow  may  be  laid  open  by 
a  needle  from  the  entrance  to  its  bhnd  extremity,  and  the  acarus,  a  minute 
white  gram  just  visible  to  the  naked  eye,  extracted.  It  generally  clings  to 
the  point  of  the  needle,  but  a  microscopic  slide  with  a  drop  of  water 
glycerine,  or  liquor  potassse  should  be  ready  to  receive  it.  The  needle 
should  be  sharp,  stout,  and  not  too  long  or  elastic  ;  some  prefer  the  broader 
needle  of  the  oculist.  Another  plan  is  to  excise  the  parasite,  burrow  and 
all,  by  means  of  a  sharp  pair  of  scissors  cui-ved  on  the  flat.  The  windinc^ 
•passage  can  then  be  demonstrated,  with  the  acarus,  its  black  granular  fseces" 
and  often  with  a  row  of  oval  eggs  in  chitinous  cells,  which  are  laid  one  bv 
one  as  the  acarus  bores  deeper  into  the  skin.  Sometimes  the  scissors  fails 
to  secure  the  parasite,  but  its  presence  is  proved  by  that  of  one  or  more 
of  its  ova. 

_  The  dermatitis.— Tlhe  bristles  of  the  acarus  produce  irritation  which 
m  most  cases  is  intense,  equal  to  that  of  the  most  irritahle  eczema  or  the 
worst  kinds  of  prurigo;  but  often  it  is  comparatively  slight,  onlv  annoyin- 
the  patient  after  he  is  warm  in  bed,  when  the  skin  is  more  vascular,  tS 
papiUae  more  sensitive,  and  possibly  the  acarus  more  lively,  while  the 
patient  has  nothing  to  divert  his  attention  from  his  own  sensations.  The 
degree  of  inflammation  also  varies  extremely,  and  cannot  always  be  explained 
by  the  more  or  less  severe  scratching  of  the  patient.  As  above  stated, 
there  15  usually  a  small  vesicle  formed  at  the  end  of  each  run;  but  beside 
these  large  vesicles,  bullae,  and  pustules  frequently  follow,  first  on  the  hands 
and  then  (probably  through  transfer  of  pus  and  serum  by  the  patient's 

be  dTscovere?"'''''  ^"""^^  '^^^""^  ^"^^  ''''^  ^"^'"^  "^"^^^^ 

Small  acuminate  papules  are  very  characteristic;  and  not  less  so  are  the 
scratch  marks,  often  accompanied,  especially  in  children,  by  wheals  like 
those  of  urticaria.  In  severe  cases  of  scabies  the  dermatitis  may  be  intense 
both  hands  and  arms  swelling  as  if  with  phlegmonous  erysipelas;  or  arms,' 
hands,  legs  and  feet  may  be  the  seat  of  weeping,  raw  surfaces  like  those  of 
eczema  madidans ;  the  lymph-glands  of  the  axilla  and  the  groin  becon'e 
swollen  and  pamful,  and  the  excessive  itching  is  at  last  replaced  by  t  e 
smarting  and  tingling  of  acute  dermatitis.  Frequently,  especia  ly  in  cM^ 
dren  the  pustules  resemble  impetigo  or  ecthyma?  and  ta/as  they  dry  up 

which  has  l^ted  for  weeks  and  months  without  detection,  and  has  been 
cl  V  I'd'fi  f  ^  treated-the  skin  becomes  thickened,  Indurated,  hai" 
scaly  and  fissured,  resembhng  the  condition  of  the  more  chronic  fo;ms  0 

of^scXTb  f  P^^P^^^"^  f-q--t  lesion 

of   cables,  but  are  not  uncommon  in  children-a  case  was  fi^ired  in  the 
Gu/8  Hospital  Reports'  for  1877.    In  fact,  we  may  say  thafany  of  the 

of  M.^r«s'?:^f:i".|^^^  with  those 

that  short  straight  runs  arc  .ore  frequent  than^wouM^Vear  fro^dr^/th^^^^^^^^^^^ 
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inflammatory  lesions  of  eczema,  urticaria,  pemphigus,  impetigo,  ecthyma, 
and  lichen  may  be  more  or  less  perfectly  represented.  On  the  other  liand, 
the  large,  flat,  and  discrete  papules  of  prurigo,  the  imbricated  scales  of 
psoriasis,  and  the  thin,  dry,  abundant  squames  of  pityriasis  rubra  are  never 
■simulated  by  scabies. 

Localisation. — The  acarus  itself  infests  the  thin  skin  of  the  hands  be- 
tween the  fingers,  the  flexure  of  the  wist,  particularly  its  ulnar  side,  the 
flexor  surface  of  the  front  of  the  forearm  less  frequently,  the  foot  and  ankle 
occasionally,  the  axilla  and  tke  groin,  the  genital  organs,  the  inner  part  of 
the  thigh,  and  the  fold  of  the  nates.  But  the  lesions  indirectly  caused  by 
its  presence  have  a  far  more  extensive  though  perfectly  definite  range ;  in 
fact,  the  local  distribution  of  scabies  is  so  well  marked  that  in  a  majority  of 
cases  a  glance  is  sufficient  to  identify  it.  The  inflammatoiy  lesions  are 
always  present  on  the  hands,  except  occasionally,  when  the  patients  are 
engaged  in  some  handicraft  which  leads  to  the  constant  immersion  of  their 
hands  in  oily  or  strong-smelling  substances  or  in  metallic  solutions,  and 
prevents  the  development  of  the  parasite.  The  same  result  is  often  seen  iii 
private  patients,  where  the  hands  escape  owing  to  the  frequent  use  of  soap 
a.nd  nail-brush.  With  these  exceptions,  which  are  important  for  diagnosis, 
the  fingers  and  ulnar  side  of  the  wrist  may  be  said  to  be  the  favourite  seats 
of  scabies,  as  they  are  of  the  acarus.  Some  lesions  will  almost  always  be 
found  upon  the  prepuce,  and  the  inflammation  usually  aft'ects  not  only  the 
thin  skin  of  the  genitals,  but  that  of  the  lower  part  of  the  abdomen,  at  least 
as  high  as  the  imibilicus.  The  whole  of  the  foreai-ms  is  very  liable  to  be 
affected,  and  the  eruption  is  more  general  than  is  the  case  with  eczema. 
The  axillae  seldom  escape  altogether.  The  buttocks  are  almost  always  more 
ov  less  affected,  and  in  children  nearly  constantly,  especially  at  the  gluteal 
fold,  but  the  perinseum  and  the  sacral  region  usually  escape.  The  toes, 
feet,  and  ankles,  especially  the  inner  ankle  where  the  skin  is  thinnest,  are 
very  frequent  seats  of  the  dermatitis  of  scabies ;  less  often  the  knees,  but 
the  whole  of  the  inner  side  of  the  leg  and  thigh  may  share  in  the  inflamma- 
tion. The  back,  shoulders,  and  chest  are  but  little  affected,  the  thick  or 
hairy  skin  being  apparently  less  favourable  to  the  parasite.  The  neck, 
face,  ears,  and  scalp  almost  invariably  escape,  in  striking  contrast  to  the 
frequency  of  eczema  and  impetigo  in  these  parts ;  and  the  only  exceptions 
are  in  children.  Why  the  skin  of  the  face  is  shunned  is  hard  to  say.  It 
is  not  more  exposed  to  the  air  than  the  hands,  it  is  as  thin  and  delicate  and 
vascular  as  that  of  the  abdomen,  but  for  some  cause  it  is  shunned  by  the 
acarus.  May  it  be  that  the  large  sebaceous  sacs  and  thick  cutis  with  thin 
cuticle  which  are  characteristic  of  the  face,  as  of  the  shoulders,  the  chest, 
and  the  scalp,  furnish  a  fatty  secretion  which  repels  the  invader  ? 

It  has  often  been  remarked  that  a  line  drawn  across  the  Avaist  and  arms 
of  a  man  standing  in  "  the  first  position,"  will  have  below  it  the  regions  of 
scabies  acarorum,  and  above  it  those  of  prurigo  pedicularis. 

In  children,  localisation  of  scabies  is  much  less  strict  than  in  adults,  as 
is  the  case  with  eczema  and  psoriasis,  and  probably  from  the  same  reason. 
•Only  in  children  is  the  face  affected ;  the  hands  frequently  escape,  and  iims 
are  found  as  well  or  better  on  the  anlile  or  in  the  skin  of  the  sole ;  the 
nates,  and  sometimes  the  trunk,  are  often  more  affected  than  the  limbs. 

Z?'t«.<7nosw.— This  depends  on  a  recognition,  first,  of  the  characters  of  the 
■dermatitis,  next  of  its  veiy  constant  localisation,  and  thirdly  of  the  cuniculi, 
the  ova  or  the  acarus.    The  general  facies  of  the  disease  is  so  character- 
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istic  that  nine  out  of  ten  cases  will  be  recognised  in  a  moment  when  the 
patient  is  stripped,  but  in  private  practice  anyone  may  be  thrown  off  his 
guard  who  is  accustomed  to  diagnose  by  probabilities  rather  than  by  facts. 
As  Sir  William  Gull  said,  there  are  three  diseases  which  we  all  sometimes 
overlook,— phthisis  and  syphilis  and  itch. 

When  the  inflammation  has  obscured  all  trace  of  the  acari,  their  exist- 
ence may  be  proved  by  removing  the  crusts,  boiling  them  in  solution  of 
potash  or  soda,  and  allowing  the  dissolved  mixture  to  stand  in  a  conical 
glass.  On  decanting  and  removing  the  deepest  layer  Avith  a  pipette,  frag- 
ments of  the  chitinous  skeleton  may  be  recognised. 

It  need  not  be  said  that  scabies  is  always  contagious,  and  its  occuiTence- 
in  an  entire  household  often  leads  to  its  recognition.  It  is  remarkable, 
however,  how  cases  may  remain  isolated,  and  we  must  remember  that  im- 
petigo and  prurigo  (pedicularis),  not  to  mention  variola  and  varicella,  may 
also  be  contagious.  The  mode  of  transference  is  not  always  easy  to  follow ; 
direct  contact  of  hands  is  probably  one  method ;  often  the  ova  are  conveyed 
by  clothes  or  other  articles  of  constant  use.  Bedfellows  seem  particularly 
liable  to  infection.  Lastly,  it  must  be  remembered  that  scabies  is  frequently 
a  venereal  disease,  the  acarus  having  first  invaded  the  genital  organs ;  and 
in  otherwise  cleanly  persons  this  origin  is  apt  to  be  overlooked. 

Treatment. — Experience  long  ago  discovered  that  sulphur  is  good  for 
the  itch ;  it  is  an  effectual  poison  to  the  acarus,  and  all  we  need  is  the  best 
method  of  applying  it. 

The  general  practice  is  inunction  of  unguentum  sulphuris  into  the 
affected  parts,  especially  those  which  are  the  chief  seat  of  the  acarus.  The 
colour  of  the  application  may  be  disguised,  but  its  smell  is  always  un- 
pleasant. Sulphur  lotions  or  sulphur  fumigations  may  be  substituted,  but 
neither  are  so  effectual.  The  best  method  is  for  the  patient  to  rub  the 
ointment  well  in  every  night,  to  lie  in  merino  clothing  all  night,  and  next 
morning  to  wash  with  hot  soap  and  water,  and  apply  a  little  dilute  ointment 
to  the  most  irritable  parts.  For  women  and  children  the  ung.  sulpJmris 
of  the  Pharmacopoeia  should  be  diluted ;  and  even  in  men  the  addition  ol 
an  alkali  aids  its  efficiency. 

A  rapid  cure  may  be  effected  by  first  rubbing  the  skin  with  soft  soap  so 
as  to  remove  cinists  and  epidermis,  and  then  using  thorough  sulphurous 
inunction.  In  this  way  patients  are  cured  in  a  few  hours  at  St  Louis  on  a 
large  scale,  and  their  clothes  meanwhile  are  baked  and  washed.  This  last 
precaution  is  important,  since  othenvise  the  patient  may  i-eadily  reinfect 
himself  from  his  own  clothing.  With  private  patients  the  disease  rarely 
gains^  such  extension  by  neglect  as  to  be  severe,  and  its  cure,  when  once 
the  diagnosis  is  made,  is  usually  quick  and  easy. 

It  may,  however,  happen  that  the  sulphur  ointment  is  itself  too  irri- 
tating; so  that,  although  it  kills  the  acarus,  it  perpetuates  or  sets  up  a 
fresh  and  even  more  severe  dermatitis.  One  often  sees  these  cured  but 
over-treated  cases  of  scabies,  and  all  that  is  necessary  is  to  recognise  their 
nature. 

With  children,  diluted  ointment, — two  to  one,  or  equal  parts,  in  infants 
with  much  dermatitis  one  to  two,  are  the  best  proportions,  the  dilution 
being  made  with  benzoated  lard  or  with  zinc  ointment. 

In  slight  cases,  especially  in  children,  balsam  of  Peru  is  a  pleasant  and 
generally  an  efficient  parasiticide. 
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Phtiiiuiasis.— Anotlier  common  parasite,  much  commoner  than  the 
acarus,  and  indeed  universal,  except  under  the  constant  control  of  civilised 
habits,  IS  the  pediculus.  This  is  a  true  insect,  with  six  feet,  and  does  not 
burrow  into  the  skin  like  the  itch-mite,  but  clings  to  the  hairs  or  to  the 
clothing.  All  animals  liave  their  lice  as  they  have  their  ticks,  and  the  same 
applies  to  man  in  a  state  of  nature. 

Impetigo  a  pediciolis.~The  Pediculus  capitis  causes  a  certain  degree 
of  irritation,  but  much  less  in  adults  than  in  children.  In  the  latter  sub- 
jects pediculi  are  the  common  cause  of  the  pustular  dermatitis  of  the  scalp 
and  particularly  of  the  occiput.  In  all  cases  of  pustular  inflammation  of  the 
scalp  the  hair  should  be  carefully  searched  for  pediculi.  Equally  decisive  of 
the  cause  is  the  discovery  of  the  nits,  which  consist  of  small  triangular  cases 
containing  the  eggs  made  of  hard  material,  in  colour  and  consistence  like 
dried  size,  adhering  to  the  hairs  by  one  side  of  the  triangle,  and  visible  to 
the  naked  eye.  The  impetigo  which  results  from  their  presence  is  produced 
more  by  the  scratching  of  the  patient  than  by  the  direct  irritation  of  the 
lice.  It  affects  the  back  of  the  scalp  chiefly  or  exclusively,  and  is  attended 
with  great  consecutive  swelling  of  the  posterior  cervical  lymph-glands.  In- 
deed, occipital  impetigo  in  children  is  almost  synonymous  ^vith  impetigo 
a  pediculis. 

The  treatment  is  decisive  and  efficient.  In  bad  cases,  the  whole  of  the 
long,  tangled,  and  filthy  elf-locks  should  be  cut  off,  and  the  head  washed  with 
soap  and  water ;  but  in  slighter  cases  it  is  not  necessary  to  cut  the  hair  at 
all.  The  noxious  insects  are  readily  destroyed  by  mercurial  washes,  but 
ail  equally  efficient  and  harmless  remedy  is  the  stavesacre  ointment  (5ij 
Bj)-  Common  petroleum  oil  is  also  a  cheap  and  efficient  parasiticide,  or 
if  the  hair  is  cut  short,  as  is  much  the  best  plan  in  hospital  practice,  the 
white  precipitate  ointment  which  cures  the  disease  will  also  kill  the  vermin. 
The  egg  cases  are  less  easily  attacked,  and  might  be  sources  of  future 
trouble.  They  must  be  either  combed  off,  or  removed  with  spirits  of  wine, 
or  cut  off,  hair  and  all.  Tlie  impetigo  which  results  from  pediculi  will 
sometimes  heal  spontaneously  as  soon  as  they  are  removed,  but  usually 
unguentum  metallorum,  or  white  precipitate  ointment,  diluted  to  1  in  3, 
hastens  recovery. 

The  Pediculus  jJ'ii'bis  is  a  larger  and  broader  kind  of  louse  which  infects 
the  pubic  hair  in  adults  of  both  sexes.  Though  more  repulsive  it  is  less 
frequent  and  less  severe  in  its  effects  than  the  last  mentioned  species,  and 
is  easily  cured  with  white  precipitate  ointment. 

Tlie  Pediculus  corporis  or  P.  vestimentorum,  or  body  louse,  is  somewhat 
longer  and  narrower  than  that  of  the  scalp,  and  lives  in  the  underclothing, 
and  particularly  in  the  pleats  and  folds  of  shirts  and  petticoats.  It  also, 
however,  clings  to  the  fine  hairs  of  the  skin  and  fixes  its  eggs  to  them,  an 
observation  due  to  Dr  Jamieson  in  1899. 

In  children  it  produces  a  certain  amount  of  irritation,  and  an  eruption 
of  papules  or  of  wheals  (p.  859).  In  elderly  patients  it  has  a  more  constant, 
obstinate,  and  severe  effect. 

Prurigo  senilis  a  pediculis. — This  is  a  well-characterised  and  common 
disease  known  as  prurigo  senilis,  phthiriasis,  or  pmrigo  pedicularis.  It  is 
a  papular  dermatitis  of  definite  clinical  characters  dependent  on  the  irrita- 
tion of  body-lice,  and  is  only  seen  in  elderly  persons.  It  is  a  good  example 
of  the  combination  of  two  conditions — the  excitant  and  the  predisposing 
cause,  the  irritans  and  irritable — to  form  a  constant  clinical  result. 
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PhthLriasis  is  not  a  sufficient  title,  for  children  may  be  swarming  with 
vermin,  and  may  suffer  from  urticaria  or  ecthyma  as  the  result,  but  are 
never  affected  with  this  form  of  prurigo ;  nor  is  "  prurigo  senilis  "  enough, 
unless  we  recognise  the  exciting  cause  of  the  disease. 

Tlie  papules  are  separate,  not  spreading  over  wide  surfaces  as  in  eczema, 
nor  collected  in  more  or  less  rounded  patches  as  in  lichen  circumscriptus, 
nor  coalescing  as  in  lichen  planus.  Moreover,  they  are  much  larger  than  in 
eczematous  dermatitis,  flat  rather  than  pointed,  less  red,  and  more  persistent. 
But  what  is  most  characteristic  is  that  before  long  each  of  them  is  capped 
by  a  little  black  crust  of  dried-up  blood,  the  result  of  scratching. 

Beside  these  papules,  the  disease  is  marked  by  an  extensive  series  of 
scratch-mai-ks  following  the  curves  which  are  described  by  the  right  or  left 
hand  respectively,  working  from  the  shoulder.  The  irritation  of  scratching 
-  not  only  causes  excoriation  and  hsemon-hage,  but  sometimes  produces  wheals 
like  those  of  urticaria,  and  raAv  surfaces  which  may  be  properly  called  trau- 
matic eczema.  Both  these  effects  may  be  absent,  but  prurigo  senilis  never 
lasts  long  without  the  whole  surface  between  the  papules  becoming  more  or 
less  deeply  pigmented,  until  in  some  cases  the  affected  parts  are  as  dark  as 
the  skin  of  a  mulatto. 

The  disti-ihution  of  prurigo  senilis  is  as  characteristic  as  its  anatomy. 
It  occupies  the  shoulders,  back,  and  loins,  the  papules  usually  stopping 
abruptly  at  the  waist  or  the  sacral  region,  and  sometimes  not  spreading 
below  the  scapulae.  They  may  appear  over  the  upper  arms,  but  rarelj''  below 
the  elbow,  and  never  on  the  hand.  They  are  nimaerous  on  the  flanks,  and 
in  severe  cases  may  cover  the  whole  chest  and  abdomen.  The  thighs  may 
share  in  the  disease;  but  even  in  the  most  extensive  cases  it  is  generally 
found  that  the  outlying  parts  are  rather  the  seat  of  ordinary  dermatitis  pro- 
duced by  scratching  than  of  the  true  papules  of  the  disease.  Prurigo  senilis 
never  affects  the  face. 

The  itching  is  most  severe ;  and,  like  all  pruritus,  it  is  worst  at  night 
and  when  the  patient  is  warm.  The  absence  of  pain  and  tenderness  leads  to 
more  reckless  scratching  than  in  any  other  disease.  It  is  the  consequence, 
however,  and  not  the  cause  of  the  papules,  for  we  can  distinguish  the  latter 
from  the  traumatic  dei-matitis  set  up  by  the  former. 

The  exciting  cause  of  the  disease  can  be  found  when  cai-efully  looked 
for,  especially  in  the  plaits  of  the  underlinen  about  the  neck  and  waist.  It 
is  important  to  remember  that  pediculi  corporis  may  exist  in  old  men  and 
women  of  apparently  sciiipulous  cleanliness. 

The  whole  facies  of  the  disease  is  so  well  marked  that  it  can  scarcely 
escape  recognition.  It  affects  both  sexes.  Typical  cases  are  very  rare  in 
persons  as  young  as  fifty. 

The  treatment  is  simple  and  effectual  when  the  disease  is  once  recosr- 
nised.  The  most  effectual  parasiticide  is  the  white  precipitate  ointment, 
and  if  only  applied  to  the  shoulders  no  harm  will  ensue;  when  used  more 
freely  and  extensively  it  may  cause  salivation.  Inunction,  as  used  with  grey 
ointment  in  cases  of  syjihilis,  is  quite  unnecessary ;  it  is  enough,  for  the  parts 
to  be  smeared  over.  Carbolic  acid  lotion  (5  p.  c.)  or  diluted  creasote  oint- 
ment relieves  the  itching.    The  clothes  must  be  scalded  or  fumigated. 
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"  Arclentes  papulte,  atque  immundus  olentia  sudor 
Membra  sequebatur." — Vie&il. 

Definition— Relation  to  common  dermatitis  and  to  eczema. 

UCRE^.— Its  traditional  species— Lichen  circumscriptus— Lichen  tropicus— 
Lichen  pilans—Lichen  urticatus,  etc.— Strophulus— Uchen  scroMosorum— 
Lichen  planus — Lichen  acuminatus— Lichen  ruber. 

'Prvrigo.— Pruritus— Summer  and  tointer  prurigo— Prurigo  senilis— Idiopaihic 
Prurigo :  Eebra's  and  mUder  forms— characters  and  treatment. 

n^^*j^^'°^^  diseases  to  be  now  described  is  far  from  being  natui-al  or 
weil  defined.  They  agree  with  eczema  in  being  inflammatory,  in  beginning 
as  papules,  m  affecting  only  the  epidermis  and  the  papillaiy  layer  of  the 
cutis,  so  that  they  never  leave  scars,  in  their  essentially  chronic  course,  in 
the  greater  itching  than  pain  that  they  produce,  and  in  their  persistence 
and  liability  to  recur. 

But  they  differ  in  the  following  important  points:— (1)  The  inflamma- 
tion never  goes  on  to  the  stage  of  exudation  either  of  seinim  or  of  pus; 
they  are  all  "  dry  tetters."  Even  when,  as  the  result  of  scratching,  common 
irritative  exudation  follows,  the  pustules  or  raws  thus  produced  are  limited 
by  the  cause,  and  only  resemble  eczema  or  impetigo  for  a  time.  (2)  They 
are  much  less  symmetrical,  and  rather  avoid  than  choose  the  favourite  places 
of  eczema.  Their  locality  may  be  said  to  be  undefined,  and  widely  diffused, 
but  they  affect  rather  the  trunk  and  the  exposed  part  of  the  limbs  than 
their  flexures. 

It  will  be  convenient  to  deal  with  all  the  traditional  "  papular  diseases  " 
together,  different  as  they  are  in  patholog;\'.  Of  the  whole  group  only  two 
can  be  said  to  be  natural  and  well-defined  morbid  types,  with  a  charac- 
teristic anatomy,  course,  and  habitus  :  these  are  LicJien  planiis  and  Prurigo. 

Willan,  who  first  strictly  defined  the  term  papulae,  admitted  three  genera 
of  papular  diseases  :  Strophulus,  Lichen,  and  Prurigo,  and  of  these  names 
the  latter  two  are  still  in  general  use. 
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Lichen.* — The  word  Lichen  (Xetx'n',  translated  by  the  'Latin  word 
impetigo)  was  applied  in  Greek  to  any  moss  or  "  lichen  "  that  grows  on 
stones  or  trees,  and  also  to  any  more  or  less  similar  rough  "  efflorescence  " 
on  animals  or  man. 

The  word  is  veiy  commonly  used  in  the  Hippocratic  and  Galenical  writ- 
ings and  by  later  wi-iters,  but  without  stricter  definition  than  the  following  : 
— Lichen  est  summse  cutis  vitium,  ut  psora  et  lepra,  cum  asperitate  et  levi 
pruritu;  deterius  quidem  Pruritus,  Psora  autem  et  Lepra  levins. 

Some  dermatologists  stiU  use  this  term  to  denote  a  papular  dermatitis 
which  by  subsequent  more  or  less  exudation  of  moisture,  or  by  its  sym- 
metry, or  by  its  association  with  previous  or  later  attacks  of  ordinary 
eczema,  proves  itself  to  be  more  properly  termed  papular  or  abortive  eczema. 
Its  pathology,  natm-al  history,  prognosis,  and  principles  of  treatment  are 
precisely  those  of  the  early  stage  of  eczema.  It  most  often  affects  the  arms 
and  legs,  and  the  extensor  rather  than  the  flexor  aspect,  and  in  many  cases 
is  identical  with  SeboiThoeic  eczema. 

Willan's  definition  of  Lichen  is :  "  An  extensive  eruption  of  papules, 
affecting  adults,  connected  with  internal  disorder,  usually  terminating  in 
scurf,  recurrent,  not  contagious."  Bazin  divided  lichen,  according  to  its 
origin,  into  parasitic,  dartrous,  herpetic,  scrofulous,  and  syphilitic — a  good 
example  of  his  classification  and  pathology. 

Lichen  circu?)iscri2Jtusj  was  the  name  given  by  Willan  and  Bateman  to 
a  peculiar  and  characteristic  disorder,  which  will  be  refen-ed  to  in  a  future 
chapter,  under  disordei's  of  the  sebaceous  glands. 

The  form  of  lichen  described  by  E.  Wilson,  and  also  by  Hardy  (lichen 
circonscrit),  affecting  the  extensor  aspect  of  the  forearm  and  the  back  of 
the  hands,  and  running  an  acute  course,  should  probably  be  regarded  as 
eczema  papulatum ;  but  the  Lichen  circonscrit  of  Cazenave  was  what  is  now 
known  as  Lichen  scrofulosorum  (p.  859). 

Lichen  tropicus.l — The  writer  has  seen  only  three  or  four  cases  of  this 
curious  affection,  so  well  known  in  the  East  and  "West  Indies  under  the 
name  of  pricldy  heat.  It  occurs  also  in  Australia  and  on  the  West  Coast 
of  Africa.  Its  characters  are  the  sudden  appearance  of  the  eruption,  its 
almost  universal  distribution,  and  the  intense  irritation  it  produces.  It  is 
said  to  affect  blonde  more  than  swarthy  persons,  and  whites  more  than 
blacks.  After  once  attacking  a  patient,  it  is  apt  to  return  with  each  hot 
season  until  the  patient  is  accUmatised,  and,  though  usually  cured  by  a 
temperate  climate,  it  sometimes  comes  before  us  in  England.  In  the  cases 
referred  to  the  eruption  has  been  entirely  papular,  with  no  other  lesion  but 
scratch-marks  or  occasional  wheals.  The  parts  most  affected  wei-e  the 
abdomen,  buttocks,  and  thighs.  The  face  and  scalp,  the  hands  and  feet,  and 
the  genital  organs  seem  to  be  usually  free.  Its  course  and  characters  ar& 
quite  unlike  Lichen  planus  or  L.  ruber.  One  must  speak  doubtfully  about 
a  disease  of  which  the  personal  experience  of  an  English  physician  is  small ; 
but  from  its  acute  character,  the  absence  of  moisture,  and  its  uneczematous , 

^  IE.  g.  ffapKMV  lirafi^nTripaQ  dypiaiQ  yvdOoig'^ 

Xtixvvac,  l^eaeovTag  apxaiav  (piffiv. —JRschylus,  Choephori,  v,  281. 

t  Si/nonyms.—hichen  annulatus  (Wikon)— L.  marginatus  (Liveing)— L.  circinatus^ 
Licheu  acueique— Eczema  flavum— Seborrlicea  of  the  trunk  (Duhring) 

t  Synonyms.— Gr  'iSpu,a.-Lat.  Papilla)  sudoris.— Essera  (in  part).-^«^?. 
Pnckly  he&t.— Dutch,  Rootvont.  \     v     j         j  ' 
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distribution,  it  is  at  present  best  classed  as  a  form  of  papular  dermatitis, 
from  heat  and  sweat.  The  small  red  papules  are  fre(iuently  associated 
with  sudamina. 

It  was  once  supposed  of  prickly  heat,  as  of  other  eruptions  of  the  skin, 
that  driving  it  in  by  a  cold  bath  was  extremely  dangerous ;  but  more  than 
sixty  years  ago  Dr  James  Johnson,  who  gave  a  graphic  account  of  it  in  his 
own  person,  justly  ridiculed  this  superstition. 

The  late  Dr  Tilbury  Fox  regarded  this  disease  as  essentially  an  adenitis 
of  the  sweat-glands,  the  direct  result  of  excessive  heat  and  perspiration; 
and  Dr  Duhring,  of  Philadelphia,  in  his  excellent  text-ljook  of  dermatology, 
calls  it  miliaria  papulosa  on  the  same  theorj'.  Dr  Crocker  gives  it  the 
same  name,  and  puts  it  among  affections  of  the  sweat-glands. 

Whatever  its  pathology,  it  has  no  affinity  to  any  acknowledged  form  of 
lichen. 

Lichen  2yilaris  was  a  name  applied  by  Willan  to  a  familiar  condition 
which  is,  however,  not  a  dermatitis  at  all.  The  hair-sacs  of  the  affected 
part  of  the  skin  become  filled  up  with  horny  cuticle,  which  forms  rough 
papular  projections,  hard,  pointed,  and  very  characteristic,  both  in  appear- 
ance and  feeling.  They  do  not  occur  in  places  where  the  hair  is  long,  but 
are  almost  exclusively  confined  to  the  outer  side  of  the  limbs,  over  the  vastus 
externus  most  often,  but  not  uncommonly  more  or  less  developed  on  the 
extensor  surface  of  the  arms  and  legs,  on  the  buttocks,  and  the  shoulders. 
The  condition  is  most  common  in  the  brawny  skin  of  muscular  woi'king  men, 
and  may  be  readily  removed  by  soap  and  water  and  friction.  Occasionally 
it  may  be  seen  on  the  back,  loins,  or  limbs  of  delicate  children,  in  girls  of 
only  seven  or  eight  years  old.  This  affection  was  described  by  Devergie 
under  the  equally  inappropriate  terms  Lichen  spinulosivs  and  Pityriasis 
pilaris.  It  may  be  better  called  Keratosis  pilaris.  Dr  Fagge  proposed 
for  it  the  name  Bhinoderma  (from  pifTj,  a  file,  not  pis,  a  nose)  :  but,  as 
he  himself  says,  this  term  has  such  obvious  disadvantages  that  he  prefers 
Devergie's  title. 

Occasionally  keratosis  pilaris  is  complicated  by  local  inflammation  and 
large  flat  red  papules,  or  pustules  may  result,  each  surrounding  a  minute 
hail-.  These  cases  have  been  called  Lichen  ruber  pilaris  or  sycosis  of  the 
trunk  or  limbs.  Several  examples  were  shown  at  the  Dermatological 
Society  of  London  in  1885 — 86.  Such  cases  have  probably  been  often 
recorded  as  examples  of  the  rare  fonu  of  disease,  to  be  presently  described, 
lAchen  ruber  of  Hebra :  indeed,  Hans  v.  Hebra  is  convinced  that  some  of 
his  father's  typical  cases  were  really  inflamed  keratosis  pilaris.  Some 
authors  restrict  the  term  Lichen  pilaris  or  Pityriasis  rubra  pilaris*  to  the 
cases  of  keratosis  which  are  inflamed ;  but  it  is  surely  better  to  drop  these 
misused  terms  altogether.  Keratosis  pilaris,  whether  inflamed  or  not,  has 
no  relation  to  "  true  "  Lichen  (L.  planus  et  ruber),  and  is  naturally  asso- 
ciated anatomically  with  other  affections  of  the  hair-sacs. 

Willan's  LAchen  lividus  is  jjurpura,  the  petechial  spot  being  perforated 
by  a  minute  hair. 

The  Lichen  agrius  of  Willan  is  cJearh^  from  its  acute  course  and  the 

*  To  be  carefully  distinguished  from  Piii/riasit  rubra  of  Devergie.  PIfi/riasis  rubra 
pilaris  is  closely  allied  to,  if  not  identicHl  with,  Lichen  ruber  acuminatus,  w  hile  P.  rubra 
is  closely  allied  to,  if  not  identical  with.  Dermatitis  e.rfoliativa  (p.  877). 
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presence  of  small  vesicles  liUed  with  a  straw-coloured  tluid,  an  acute  form 
of  eczema. 

Lichen  urticatus  (Bateman)  seems  to  be  nothing  but  papular  eiythenia 
combined  with  urticaria.  It  corresponds  to  much  of  what  has  been  called 
prm-igo  infantilis  and  prurigo  aestivalis.  It  is  extremely  irritable,  and  only- 
seen  in  children.  In  most  of  these  cases  in  young  subjects  the  first  step 
in  the  pathologicivl  process  is  pruritus  set  up  hy  fleas  or  other  vermin,  the 
second  the  little  patient's  scratching,  and  the  third  papules  and  wheals 
caused  by  the  friction. 

Lichen  hypertrophicus  was  a  name  given  by  some  French  writers  to  what 
is  probably  in  most  cases  identical  Avith  the  rare  aifection  to  be  described 
in  a  later  chapter  under  the  name  of  Mycosis  fungoides. 

Lichen  syiJhiliticus  is  a  bad  name  for  Sy philoderma  papulomm.  It 
has  been  described  in  the  chapter  on  lues  (vol.  i,  p.  3 43). 

The  term  Strophulus*'  applied  by  Willan  and  Bateman  to  certain  papu- 
lar eruptions  in  infants,  is  now  deservedly  abandoned.  Willan  defines 
lichen  as  a  j^apular  eruption  occurring  in  adults,  so  that  the  original  dis- 
tinction between  the  two  diseases  was  merely  one  of  age. 

Green  remarked  that  "  strophulus  differs  fiioni  lichen  in  no  essential  par- 
ticular, a  circumstance  that  might  warrant  us  in  discussing  the  two  diseases 
under  one  and  the  same  head  "  ('  Compendium  of  Diseases  of  the  Skin,' 
1836,  p.  174).  This  author  points  out  the  difference  in  age  of  the  patients, 
the  more  frequent  intermissions  of  strophulus,  and  its  milder  character. 
Rayer  regarded  strophulus  as  "  infantile  lichen,"  but  Wilson  described  them 
separately.  Most  authors  admit  that  the  papules  so  closely  resemble  those 
of  lichen  as  to  appear  identical  with  that  disease.  They  are,  indeed,  only 
modified  by  the  age  of  the  subject. 

Strophulus,  therefore,  may  be  regarded  as  a  synonym  either  for  infantile 
urticaria  ("  Lichen  urticatus  "),  or  for  papular  dermatitis  from  sweat  or 
other  irritants  occurring  in  children. 

Strophulus  alhidus,  however,  is  not  a  form  of  dermatitis,  but  identical 
with  milium, — a  variety  of  comedo  which  will  be  mentioned  among  affec- 
tions of  the  sebaceous  glands. 

Strophulus  intertinctus  and  *S'.  confertus  may  be  called  infantile  papular 
dermatitis  of  more  or  less  acute  form,  and  in  most  cases  may  fairly  be 
termed  eczema. 

Strophulus  volaticu^s,  with  its  acute  course  and  slight  maculae  following 
the  patches,  is  a  typical  form  of  erythema  2yci'pulatum.  Bazin  and  Hardy 
were  unable  to  class  these  papular  eruptions  of  infants  among  the  chronic 
inflammations  which  they  ascribe  to  the  dartrous  diathesis.  The  former 
writer  placed  them  under  it  among  the  scrofulides,  the  latter  among  what 
he  ingeniously  calls  Maladies  cutanees  accidentelles."  The  Stroplmlus 
jjrurigineux  of  these  authors  seems  to  be  identical  with  infantile  Lichen 
urticatus. 

Lichen  scrofulosorum,  or,  as  it  is  more  conveniently  called.  Lichen 

*  Strophulus.— This  name,  derived  from  tTrpo-poc,  a  swnddling  band,  was  apparently 
first  used  to  describe  any  skin  eruption  occurring  in  an  infant.  A  popular  English  name 
IS  red  or  toMte  ffum,  or  tooih-rash.  These  names  point  to  the  popular  explanation  of  all 
cutaneous  rashes,  and  most  other  affections  which  occur  during  teething;  but  it  is  probable 
that  origmally  "red  gum"  was  only  a  corruption  of  another  vernacular  title— "red  gown," 
a  not  inapt  description  of  a  child  covered  with  general  erythema;  and  this  word  gown, 
though  in  English  meaningless  without  the  prefix,  is  only  a  translation  of  Strophulus. 
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described  by  Hebra.    He  defined  it  as  consisting  of  papules  arranged  in 

eonfined  to  the  t     1"°  T  ^  ^T^  is  alnTost  ahvay 

thfrA  .  the  trunk  and  m  forty-five  out  of  fifty  of  Hebra's  original  cases 
the  patients  had  swollen  lymph-glands,  or  chronic  disease  of  the  bones  or 

riect^ftr'  '""'''T'^  ^  ^^1^^-  abdomen  to  b" 

Ih  Jr^l     i    /  ■  the  exceptions  being  found  in  children.  On 

the  other  hand,  m  none  of  these  cases  was  there  evidence  of  phthisis  All 
Hebra  s  cases  occurred  in  young  men,  ,  the  youngest  patient  being  fifteen 
and  the  eldest  twenty-five.  His  description  has  been  followed  by  subset 
quent  Gei-man  writers,  who  have  added  little  to  the  account  which  he  gives 
The  writer  saw  two  of  his  cases  in  Vienna,  and  can  testify  that  they  were 
not,  as  has  been  naturally  supposed  by  some  writers,  cases  of  pityriasis 
scrofu  osormii  sive  tabescentium,  the  xerodermia  or  dry  rough  scaly  condi- 
tion ot  the  skm  not  uncommon  in  phthisis  and  other  Avasting  diseases 

Hans  von  Hebra  calls  it  scroModenna  papulosum ;  Sack,  tuberculosis- 
hclienotdes     It  does  not  appear  under  any  form  of  Hardy's  scrofulides : 
but  might  have  been  included  in  Bazin's  large  group  of  scrofulides  Unignes 

Kaposi  has  made  sections  of  the  affected  integuments,  and  describes  the 
sebaceous  glands  ^  blocked  by  epidermic  plugs,  and  surrounded  by  a 
copious  infiltration  of  leucocytes,  so  that  according  to  this  excellent  ob- 
server, the  disease  would  be  a  chronic  inflammation  of  the  corium  sm-round- 
mg  the  sebaceous  glands.  The  late  Dr  Tilbury  Fox  transcribed  Hebra's 
account  without  comment,  only  stating  that  the  condition  is  "  of  infinitely 
rare  occurrence  in  England."  He  afterwards  pubhshed  six  cases  in  the- 
Chnical  Transactions,'  vol.  xii,  with  a  plate.  Dr  Liveing  has  met  with  a 
few  typical  cases  ainong  poor  out-patients,  and  thinks  that  the  inconspicuous, 
colour  of  the  papules  and  the  absence  of  itching  lead  to  its  being  over- 
looked. Several  well-marked  cases  have  been  lately  shown  before  the 
Dermatological  Society ;  one  was  a  patient  of  Dr  Payne's,  a  girl  aged  seven, 
pale,  and  with  swollen  glands.  When  seeing  out>patients  I  have  occasion- 
ally observed  the  characteristic  pale  papules  on  the  back  in  sickly  childi-en 
who  came  for  tuberculous  diseases,  but  it  is  very  rare  among  patients  who. 
come  for  diseases  of  the  skin. 

From  English  experience.  Lichen  scrofulosus  is  more  common  in  children 
than  in  adults,  and  is  as  common  in  one  sex  as  in  the  other. 

Its  locality  on  the  back,  its  absence  on  the  face  and  limbs,  the  circum- 
scribed patches,  the  pale  colour  of  the  papules,  and  the  yellowish  pigmenta- 
tion, together  with  entire  absence  of  itching,  are  sufficient  characters  for 
diagnosis,  and  justify  its  recognition  as  a  distinct  variety  of  chronic  papular 
dermatitis  occurring  in  tuberculous  subjects. 

It  has  been  mistaken  for  tinea  corporis,  papular  syphilis,  keratosis 
pilaris,  and  papular  eczema.  The  characteristic  bacilli  of  tubercle  do  not 
appear  to  have  been  detected  in  the  aflfected  skin,  except  in  one  or  two 
doubtful  cases ;  the  infective  agent  is  probably  a  tuberculous  toxine. 

A  case  of  this  disease  has  been  recorded  by  Dr  Gilchrist,  of  Baltimore, 
in  a  negro  girl  eleven  years  old.  The  distribution  was  on  the  back  and 
slightly  on  the  chest  and  abdomen;  the  histology  was  that  of  a  circum- 
foUicular  proliferation  of  lymph-cells  and  giant-cells,  but  no  caseous  des- 
quamation.* 

•  Sydenham  Society's  'Selected  Essays  and  Monographs,'  1900,  p.  271. 
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The  treatment  consists  in  the  internal  administration  of  cod-liver  oil. 
Locally  the  skin  should  be  anointed  with  vaseline,  cold  cream,  or  olive  oil. 

Lichen  Planus.* — There  is  a  form  of  chronic  superficial  papular  derma- 
titis which  is  so  distinct  from  the  rest  that  it  is  well  entitled  to  a  separate 
name.  In  fact,  it  is  the  only  one  of  the  traditional  species  of  Lichen  which 
is  a  primaiy  and  characteristic  disease.  Of  all  forms  of  papular  dermatitis 
it  recedes  furthest  from  typical  eczema,  and  apjjroaches  nearest  to  the  dry 
tetter  or  psoriasis  which  will  be  described  in  the  next  chapter.  It  does  not 
appear  to  have  attracted  the  attention  of  the  older  dermatologists,  and  is 
indeed  a  somewhat  rare  disease.  It  was  first  described  by  Hebra  under  the 
title  lichen  ruber,  and  shortly  afterwards,  from  a  different  point  of  view,  by 
Erasmus  Wilson,  under  the  more  distinctive  name  lichen  ijlanus,  which  has 
been  generally  adopted  in  this  coimtiy.  In  Germany  the  two  forms  are 
distinguished  as  lichen  ruber  acuminatus  and  lichen  ruber  planus.  Unna 
recognises  a  third  variety,  lichen  ruber  obtusus. 

Hebra  gave  an  elaborate  table  of  the  differences  between  lichen  ruber 
and  lichen  scrofulosus,  psoriasis,  eczema,  and  pityriasis  rubra.  Some  der- 
matologists question  whether  the  disea,se  described  in  Vienna  is  really  the 
same  as  lichen  planus,  but  in  pathology  and  the  essential  points  of  their 
natural  history  the  affections  named  by  Hebra  and  by  Wilson  are  one, 
although  they  represent  two  varieties  which  may  be  recognised. 

Wilson  thought  that  the  cases  described  by  him  were  varied  examples 
of  the  lichen  ruber  of  Hebra,  but  Hebra  himself  considered  the  two  affec- 
tions to  be  distinct,  and  this  was  also  the  opinion  of  Fagge  and  of  Crocker, 
and  probably  of  a  majority  of  dermatologists.  The  substantial  identity  of 
L.  ruber  and  L.  planus  is  held  by  Kaposi  and  by  Unna.  It  is  held  also 
in  America  by  Duhring,  A.  R.  Robinson,  and  R.  W.  Taylor,  of  New  York, 
where  Hebra's  form  of  the  disease  seems  to  be  more  common  than  Wilson's. 
Hans  von  Hebra  describes  two  forms :  one  very  rare,  more  acute,  with 
greater  formation  of  scales,  more  itching,  and  more  generally  diffused  der- 
matitis, and  also  followed  by  more  severe  affection  of  the  general  health ; 
the  second  common,  more  chronic,  never  spreading  over  the  entire  surface, 
with  only  slight  irritation,  and  with  no  injurious  effects  on  the  health  ('  Kr. 
Verand.  d.  Haut,'  p.  376,  and  'Brit.  Journ.  of  Derm.,'  March,  1890). 

It  appears  to  the  writer  that  we  must  recognise  two  types  of  the  dis- 
ease: one  moi-e  discrete,  more  widely  spread  over  the  surface,  and  with 
more  marked  general  symptoms  ("  L.  acuminatus  ") ;  the  other  more  con- 
fluent, more  strictly  localised,  and  with  less  irritation  and  general  disturb- 
ance ("  L.  obtusus  vel  planus  ").  Moreover,  it  is  probable  that  most  cases 
of  L.  acuminatus  begin  in  the  hair-sacs,  while  those  of  L.  lalanus  do  not. 
That  they  are  varieties  of  the  same  malady  seems  shown  (1)  by  the  fact 
that  one  passes  into  the  other  by  intermediate  cases  and  even  in  the  same 
patient,  so  that  we  have  seen  what  Hebra  woiild  have  called  "  exquisite 
Lichen  ruber  "  of  the  trunk  and  legs,  with  equally  typical  Lichen  planus 
of  the  arms ;  (2)  by  the  identity  of  the  elementary  lesion  in  apiDearance  and 
histology ;  and  (3)  by  the  course  of  the  disease.! 

*  Synonyms.— Uchen  ruber— Lichen  iiivctore  (Hardy),  including  Lichen  plan  corne 
(Vidal)— Lichen  ruber  et  planus— [Pityriasis  rubra  pilaris]— Lichen  ruber  acuminatus. 

t  See  an  account  of  the  discussion  on  the  mutual  relation  of  Liclien  planus  and  L.  ruber 
which  took  place  at  the  Dermatological  Congress  at  Paris  in  1889,  reported  in  the  'British 
Journal  of  Dermatology '  for  October  of  that  year. 


862 


LICHEN  PLANUS 


The  lichen-phuaus  type  is  the  most  characteristic,  the  other  approac-lies 
nearer  to  other  forms  ot  papular  dermatitis. 

The  earliest  lesion  is  a  rather  large  violet-red  papule;  this  soon  is 
tipped  with  a  white  scale.    Others  form  near  it,  and  as  they  increase  in 
number  come  closer  together,  and  at  last  coalesce  ;  but  they  certainly  also 
grow  larger.    When  confluent,  they  form  a  raised  flat  nodule  or  plateau 
With  a  scaly,  shiny  surface. 

Anatomy.— m  one  who  has  seen  a  well-marked  example  of  Lichen 
planus  can  doubt  the  accuracy  of  Wilson's  description;  the  raised  flat 
patches,  their  dull,  glistening,  striated  surface,  purple-red  colour,  slight  des- 
quamation, chronic  course,  and  resulting  pigmentation  are  together  most 
characteristic.  Hebra  insisted  upon  the  genuine  papular  orioin  of  the 
affection,  on  the  deep  red  colour  of  the  papules,  and  their  not  increasing  in 
size  when  once  formed.  Fresh  papules  appear,  and  they  become  confluent, 
so  as  to  form  the  raised  flat  patch  which  struck  Wilson's  attention  (see 
model  260  m  the  Guy's  Museum).  As  Dr  Crocker  described,  the  papule  is, 
as  a  rule,  found  where  a  sweat-duct  opens  ;  and  this  may  be  connected  Adth 
the  presence  of  a  small  plug  of  epidermic  scales,  which  aftenvards  drops 
out  and  leaves  a  slight  depression  in  the  centre  of  the  papule. 

The  cells  of  the  rete  mucosum  contain  granules  of  dark-brown  pigment, 
the  natural  papillse  are  enlarged,  the  sebaceous  glands  atrophied,  \here 
is  after  a  time  considerable  thickening  and  induration  of  the  skin,  as  in 
other  forms  of  chronic  dermatitis. 

In  less  typical  cases  the  papule  has,  at  least  at  first,  a  brighter  and  less 
purplish-red  tint.  They  are  often  pointed  or  rounded  instead  of  flat,  and 
long  remain  separate.  A  moniliform  distribution  of  the  papules  in  a  chain 
has  been  described  by  Kaposi  and  two  or  three  other  observers.  The  late 
Dr  Cavafy  recorded  a  case  of  an  annular  arrangement  of  hchen-papules, 
and  Morrant  Baker  (quoted  by  Crocker)  and  Hallopeau  have  seen  the 
papules  white  instead  of  red. 

Pigmentation  of  the  surrounding  skin  is  not  remarkable  in  ordinaiy 
cases,  but  in  those  of  long  standing  it  becomes  obvious,  most  intense  where 
there  is  most  irritation  and  most  scratching:. 

Distribution. — Lichen  planus  occurs  on  the  extremities  or  trunk,  but 
has  never  been  observed  on  the  face  or  head.  Hebra  described  it  as  some- 
times affecting  the  palms  and  soles,  and  this  statement  is  confirmed  bv 
Wilson  and  by  Hutchinson,  but  such  cases  are  rare.  The  patches  are  apt 
to  be  most  marked  in  parts  subject  to  friction,  as  the  waist  and  the  circle 
of  skin  pressed  on  by  a  garter. 

Its  favourite  positions  are  on  the  limbs,  especially  the  forearm  and 
wrist  (front  as  well  as  back),  and  the  leg  below  the  knee  ;  also  the  thigh, 
particularly  the  skin  over  the  internal  condyle  and  the  hollow  over  the 
great  trochanter.  In  the  lower  limbs  the  colour  is  more  deeply  purple  than 
elsewhere.  Lichen  planus  in  the  most  typical  form  may  occiqDy  both  elbows 
and  both  hams  as  well  as  the  wrists. 

It  is  often  symmetrical,  but  less  constantly  than  psoriasis  or  eczema. 
In  a  case  shown  by  Dr  Mackenzie  at  the  Dermatological  Societ}^  of  London, 
the  papules  followed  the  course  of  branches  of  the  brachial  jdIcxus.  Several 
other  writers  have  recorded  Lichen  distributed  in  the  course  of  lesser  sciatic 
or  branches  of  the  gi-eat  sciatic  nerve.  These  cases  suggest  the  possibilitj'' 
of  a  nervous  pathology  of  Lichen  :  but  after  all  they  are  exceptional,  and 
perhaps  some  of  them  accidental,  in  distribution. 
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In  cases  which  agree  more  nearly  with  Hebra's  lichen  ruber  the  papules 
are  of  a  brighter  coloux",  and  more  generally  distributed  over  the  limbs  and 
trunk.  The  papules  do  not  form  raised  patches,  and  are  pointed,  not  fiat 
{Lichen  acuminatus).  In  extensive  cases  the  nails  may  be  affected,  but 
this  complication  is  less  common  than  in  chronic  eczema. 

Mucous  /mo WA".— Lichen  jjlanus  is  undoubtedly  often  associated  with 
the  white  patches  on  the  tongue  and  cheeks  which  have  been  described, 
under  the  varied  titles  of  ichthyosis  linguoe,  psoriasis  linguae,  tylosis,  kera- 
tosis, and  leucoplakia.  The  association  Avas  noticed  in  two  of  his  cases  by 
Mr  Hutchinson  ('  Lectures  on  Clinical  Surgery,'  vol.  i,  j^p.  211,  213),  and  it 
probably  can  be  found  if  looked  for  in  a  third  of  the  cases. 

Natural  histori/. — Hebra's  patients  were  almost  all  men.  In  England 
Lichen  has  been  more  often  seen  in  women,  but  in  28  consecutive 

cases  of  the  writer's  there  were  15  men  and  13  women.  It  seldom  or 
never  attacks  children,  but  the  writer  has  seen  a  typical  case  in  a  girl  of 
thirteen  and  another  in  a  boy  of  nine.  Observers  differ  as  to  the  severity 
of  itching.  In  the  cases  on  which  the  present  account  is  founded  it  has. 
once  or  twice  been  absent,  sometimes  troublesome,  but  never  severe,  that 
is  not  comparable  to  the  irritation  of  eczema,  scabies,  or  prurigo.  In  a 
minority  of  cases,  however,  there  is  the  most  severe  and  obstinate  prui-itus,. 
and  these  are  usually  the  ones  which  begin  acutely  and  are  accompanied  by 
other  nei'vous  or  even  mental  symptoms. 

Lichen  planus  is,  as  a  rule,  chronic  in  its  development  and  course.  Hebra. 
described  lichen  ruber  as  leading  to  marasmus  and  death.  Mr  Hutchinson 
says  that  the  large  majority  of  his  patients  believed  themselves  to  be  in 
their  usual  health  when  it  began,  but  that  if  it  persists  long  the  general 
health  may  fail. 

The  cases  seen  by  the  writer  were  in  persons  in  average  condition,  some 
of  them  in  robust  health.  No  internal  organ  is  affected,  nor  are  the  nervous, 
symptoms  or  general  disturbance  above  noticed  anything  but  exceptional. 

Lichen  planus  does  not  tend  to  spontaneous  recovery ;  it  continues 
indefinitely,  may  spread  extensively,  and,  as  above  stated,  may  in  certain 
severe  and  protracted  cases  seriously  affect  the  general  health.  After  being 
cured  it  is  liable  to  recur. 

Diagnosis. — This  affection  is  distinguished  from  eczema  by  its  never 
foi-ming  either  vesicular  or  raw  surfaces,  by  its  avoidance  of  the  face  and 
ears,  its  distribution,  and  the  comparatively  slight  amount  of  itching.  In 
some  cases  it  undoubtedly  approaches  very  closely  to  psoriasis,  especially 
to  inveterate  cases  of  the  latter  disease  which  have  become  generally 
diffused  and  have  lost  much  of  their  characteristic  appearance.  Mr  Hut- 
chinson would  recognise  transitional  cases,  and  indeed  proposes  to  name 
lichen  planus  "  lichen-psoriasis."  But  diflScult  as  the  diagnosis  occasionally 
is,  the  distribution,  the  character  of  the  scales,  and  the  persistence  of  the 
papules  sufficiently  distinguish  lichen  planus  from  psoriasis. 

Lichen  ruber  acuminatus  is  by  many  authorities  distinguished  from  what 
Devergie  called  L.  ruber  pilaris.  But  when  the  same  case  receives  the  two 
names  from  eqiially  eminent  authorities,  as  it  has  in  several  instances,  they 
must  be  identical.  Those,  however,  who  unite  them  would,  in  order  to  do 
so,  separate  Lichen  actiminatus  further  from  Lichen  planus  than  seems  to 
be  at  all  necessary. 

Pityriasis  rubra  pilaris  is  a  most  unfortunate  name,  for  the  affection 
has  no  alliance  with  "  Pityriasis  simplex  "  (branny  desquamation  after  der- 
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matitis),  l  ityruisis  rubra  (Exfoliative  dermatitis),  or  Fityriasu  pilaris 
(Keratosis  pilaris).  The  real  question  is  Avhether  Avhat  French  writers  still 
call  P.  rubra  pilaris,  and  Gennan  writers  Lichen  ruber  acuminatum  is  the 
same  as  Lichen  mber  of  Hebra  and  of  many  English  and  American  writers. 

A  most  important  distinction  is  between  lichen  planus  and  syphilis,  for 
which  it  is  often  mistaken.  The  colour,  the  frequent  absence  of  itching 
and  the  somewhat  irregular  distribution,  lead  to  this  eiTor,  which  in  apt  to 
be  confirmed  if  white  patches  are  found  on  the  tongue  or  cheeks.  This  leu- 
coplakia,  however,  is  no  proof  of  syphilis.  The  colour  of  lichen  ruber  is 
more  purple  and  less  brown  than  that  of  a  syphilide.  The  freedom  of  the 
face  and  scalp,  the  absolute  uniformity  of  all  the  lesions,  and  their  persists 
ence  unchanged  during  long  periods  of  time,  usually  ensure  a  correct  dia- 
gnosis; but  some  cases  which  conform  to  Hebra's  type  (L.  ruber)  rather 
than  to  Wilson's  (L.  planus)  are  so  much  like  a  secondary  scaly  ei-uption, 
that  the  present  writer  must  confess  that  he  has  more  than  once  mistaken 
the  one  for  the  other. 

Treatment. — The  treatment  of  lichen  (planus  or  acuminatus),  both  in 
Germany  and  England,  is  chiefly  by  arsenic.  Most  writers  speak  of  this 
as  specific  and  certain  in  its  effects,  but  like  other  certain  remedies  it  some- 
times fails,  and  lichen  planus  is  certainly  slower  in  yielding  to  the  remedy 
than  most  cases  of  psoriasis.  Locally,  tar  ointments  or  some  of  the  mildeV 
preparations,  which  will  be  described  under  psoriasis  as  substitutes  for  tar, 
are  important  aids  in  treatment,  and  sulphur  ointment  has  been  also  found 
useful.  In  obstinate  cases  an  ointment  of  pyrogallic  acid  sometimes  suc- 
ceeds. Unna  recommends  one  composed  of  hydr.  perchlor.  gr.  J,  ac.  carbol. 
gr.  XX,  and  ung.  zinci^j.  Dr  Heitzmann,  of  New  York,  who  tried  this  treat- 
ment, found  a  3  per  cent,  solution  of  carbolic  acid  much  more  efficient 
('Journ.  Amer.  Derm.  Soc.,'  Sept.,  1889,  and  ibid.,  pp.  52  and  64).  To 
check  the  itching  in  severe  cases  quinine,  phenacetin,  cliloral,  and  full  doses 
of  henbane  are  of  service,  and  locally  a  hydrocyanic  acid  lotion. 

Parakeratosis  variegata. — This  name  was  given  by  Unna  to  what  was 
probably  con'ectly  described  by  Erasmus  Wilson  as  "  a  reticular  variety  of 
Lichen  planus."  Three  cases  were  shown  by  Dr  Jamieson  at  the  dermato- 
logical  section  of  the  British  Medical  Association  at  Edinburgh  in  1898, 
which  he  regarded  as  aberrant  Lichen  planus,  but  Unna  recognised  as  iden- 
tical with  those  which  he  had  described  under  the  above  title.*  The  con- 
dition is  probably  allied  to,  if  not  identical  with,  a  case  in  a  woman  of  sixty 
named  Erythroderniie  pityriasigue  en  plaques  disseminees  by  Brocq  in 
1897,  aiid  two  similar  cases  recorded  by  Dr  White,  of  Boston,  in  1900.t 
Tke  peculiarity  which  led  to  such  epithets  as  "  reticulated,"  "  variegated," 
and  "  spotted  like  a  leopard  "  is  a  marked  dull  reddish  network  over  the 
body  like  the  mottled,  livid  appearance  of  the  arms  and  legs  in  very  cold 
weather,  or  the  hsemorrhagic  stains  from  the  reticulated  cutaneous  veins 
seen  in  the  deadhouse  in  the  corpse  of  a  patient  who  has  died  of  acute 
dyspnoea.  The  locality  is  sometimes  confined  to  the  palms  and  soles  where 
there  is  great  thickening  of  the  epidermis  ;  sometimes  the  disease  spreads 
over  the  trunk  as  a  papular  eruption,  very  chronic,  and  without  itching  or 

*  One  of  them,  however,  subsequently  developed  tumours  like  granuloma  fnngoides, 
n  result  which  had  been  acutely  foreseen  as  a  possible  event  by  Dr  Crocker  and  Mr  Malcolm 
Morris  at  the  meeting. 

t  These  cases  and  reference  to  others  will  be  found  reported  in  an  admirable  mono- 
graph by  Dr  Colcott  Fox  and  Dr  Macleod,  in  the  '  British  Journal  of  Dermatology '  for  1901, 
p.  319. 
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pain.  ^  Dr  McLeod's  observations  show  that  the  disease  is  not  histologically 
identical  with  Lichen  planus,  and  is  not  a  Parakeratosis  as  Auspitz  or  even 
as  Unna  defines  it.  Dermatitis  variegata  chronica  would  perhaps  be  a 
better  term  for  the  present  than  either  Unna's  name  or  Crocker's  Lichen 
variegatus. 

Prurigo. — Prurigo,  "the  disease  attended  with  pruritus  or  itching,'" 
was  a  term  fomierly  very  loosely  applied,  and  is  still  somewhat  difficult  to. 
define.  Willan  described  it  as  a  papular  eruption  in  which  the  papules  are 
of  the  same  colour  as  the  skin  and  accompanied  by  itching.  His  "  species  " 
were  P.  mitis  and  P.  formicam,  which  are  merely  more  or  less  severe  cases, 
of  the  same  affection,  and  P.  senilis,  characterised  by  the  age  of  the  patients, 
and  the  difficulty  of  cure.  Bateman  thinks  that  pediculi  are  not  unfre- 
quently  generated  when  prurigo  seniEs  is  present,  thus  putting  the  cause 
for  the  effect,  since  it  is  now  well  ascertained  that  most,  if  not  all,  cases  of 
prurigo  senilis  are  directly  caused  by  pediculi  corporis  (supra,  p.  855). 

Willan  and  Bateman  also  mention  Prurigo  pubis,  which  they  rightly 
ascribe  to  the  presence  of  pediculi  (p.  854),  and  P.  prceputii  and  urethralis^ 
which  are  both  sympathetic  pruritus.  Lastly,  their  species  Prurigo  podicis 
and  P.  pudendi  correspond  to  the  drier  and  more  papular  and  indurated 
forms  of  the  irritable  local  dermatitis  which  was  described  in  the  last 
chapter  as  eczema  ani  and  eczema  genitalium  (p.  845). 

Pruritus.— VvMYigo,  a  papular  inflammation  of  the  skin,  must  be  dis- 
tinguished from  pruritus  or  subjective  sensation  of  itching  without  any 
local  lesion.  Pruritus  accompanies  not  only  prurigo  but  also  eczema  and 
the  desquamative  stage  of  many  exanthems.  It  is  the  constant  effect  of 
pediculi  and  of  the  acarus ;  it  may  be  produced  by  jaundice,  and  may  be 
the  result  of  the  various  atrophic  changes  which  take  place  in  the  senile 
skin.  These,  which  have  been  well  described  by  Neumann,  include  the 
wasting  and  ultimate  disappearance  of  the  papillse,  and  it  is  probable  that 
the  process  gives  rise  to  senile  pruritus  without  pediculi. 

Irritable  papules  may  be  produced  by  primary  pruritus.  This  occurs 
in  hot  weather  among  children,  most  often  from  the  irritation  of  sweat  or' 
of  vermin  (the  Lichen  urticatus  of  Bateman).  The  papules  are  large,  flat, 
and  discrete ;  but  there  is  no  pigmentation,  no  thickening  of  the  skin,  audi 
the  distribution  is  irregular.  Mr  Hutchinson  has  observed  this  summer 
pruritus  affecting  the  face  and  arms  of  adolescents  and  relapsing  every  year 
{Pr.  CEStivalis).  According  to  this  author,  another  form  of  prurio-o  i& 
common  as  a  sequel  of  varicella.  Many  cases  of  erythema,  particularly 
bullous  forms,  recur  every  summer. 

Some  persons,  usually  young  adults,  are  liable  in  cold,  frosty  weather  to. 
great  irritation  of  the  skin,  which  becomes  dry,  harsh,  and  pale.  This 
affects  the  covered  parts  most,  and  is  often  supposed  to  be  due  to  flannel 
underclothing.  It  has  been  called  winter  prurigo  by  Hutchinson,  and 
pruritus  hiemalis  by  Duhring ;  but  in  England  is  more  common  during  the 
east  winds  of  spring  than  in  midwinter.  The  scratching  of  the  patient  pro- 
duces a  crop  of  papules.  Dr  Payne  has  published  several  cases  of  this 
disorder  ('  Rare  Diseases  of  the  Skin,'  chap.  iv).  He  recommends  unmedi- 
cated  glycerine  or  vaseline  locally,  and  chloral  as  a  sedative  at  night. 

Many  cases  formerly  described  as  prurigo  should  be  called  papular 
erythema,  or  urticaria,  or  papular  dermatitis— arising  from  the  irritation  of 
VOL.  II.  55 


B66 


DISEASES  OF  THE  SKIN  PHUlilGO 


bugs  or  pediculi  (which  in  infants  do  not  cause  the  characteristic  appear- 
ance of  prurigo  pedioularis),  or  from  the  friction  of  flannel  next  the  skin. 

Prurigo. — True  prurigo  is  quite  independent  of  pediculi.  One  form  is 
the  prurigo  of  Hebra,  a  striking  description  of  which  is  given  in  the  Syden- 
ham Society's  translation  of  his  work  (vol.  ii,  p.  258).  He  admits  milder 
•cases  which  correspond  to  the  prurigo  mitis  and  formicans  of  Willan,  but 
nvould  separate  them  broadly  from  the  severe  form,  which  is  congenital  and 
incurable.  The  writer  saw  at  Vienna  cases  of  this  "  Hebra's  prurigo,"  as 
it  has  been  called,  and  ventures  to  think  that  their  characters  were  some- 
what over-described,  if  not  exaggerated.  At  all  events  cases  have  been 
•described,  both  in  America  and  in  England,  which  agree  -with  Hebra's  cases 
in  all  essential  particulars,  and  which  would  make  an  uninterrupted  series 
■connecting  the  worst  of  those  in  Vienna  with  the  slightest  forms  of  infantile 
prurigo.*  We  may  therefore  fairly  include  these  affections  under  a  common 
"Jiame,  using  such  adjectives  as  mitis,  gravis  or  agria,  congenitalis,  infant- 
ilis,  inveterata,  to  denote  the  varieties  which  we  find  in  practice. 

The  papules  of  prurigo  are  at  first  scarcely  distinguishable  in  colour, 
and,  as  Hebra  says,  are  felt  rather  than  seen.  They  are  not  closely  set, 
•and  do  not  appear  in  patches ;  they  produce  great  itching,  which  causes 
black  spots  and  scratch-marks,  as  in  so-called  prurigo  pedicularis.  The 
;skin  between  is  more  or  less  pigmented,  and  is  generally  covered  with  a 
fine  branny  desquamation.  In  course  of  time  it  becomes  thick  and  indu- 
rated, and  in  many  cases  there  is  traumatic  eczema,  often  pustular  from 
infection  through  the  nails.  In  severe  cases,  secondary  indolent  enlarge- 
ment of  the  lymph-glands  occurs  both  in  the  groins  and  the  axillae. 

The  distribution  of  prurigo  is  over  the  trunk  and  limbs.  The  face  is 
almost  always  free,  and  also  the  flexures  of  the  joints,  palms,  and  soles. 
It  is  generally  most  severe  on  the  back,  chest,  and  abdomen,  on  the  buttocks, 
the  shoulders,  and  upper  arms ;  and  it  is  generally  worse  on  the  lower  than 
•on  the  upper  extremities,  and  worst  of  all  below  the  knee.  It  scarcely 
■affects  the  face  or  scalp,  nor  yet  the  hands  and  feet. 

Prurigo  begins  in  early  life,  and  either  disappears  during  childhood,  or  if 
present  ih  an  adult,  has  persisted  from  that  period.  It  is  generally  worse  in 
winter.  In  one  case  of  the  Avriter's  it  began  in  a  lad  at  the  age  of  fourt^een. 
It  first  appeared  on  his  legs,  and  affected  the  whole  surface  except  the  head, 
palms,  soles,  and  flexures.  There  were  a  few  spots  on  the  cheeks  and  neck, 
•on  the  hands  and  feet,  and  on  the  penis ;  the  trunk  Avas  moderately  affected, 
the  buttocks  and  thighs  more  so,  and  the  arms  and  legs  most  of  all.  There 
were  severe  buboes,  and  he  was  thin  and  wasted.  He  improved  gi-eatly 
under  treatment,  but  the  disease  returned  from  time  to  time. 

In  twenty  consecutive  cases  observed  by  the  AVTiter,  the  ages  of  the 
patients  when  first  seen  were — vmder  twelve  months  2,  between  two  and  five 
years  8,  between  five  and  ten  1,  between  ten  and  fifteen  5,  between  twenty 
and  forty-five  3.  It  is  more  common  in  men  and  boys  than  in  females.  In 
long-standing  cases  the  skin  is  often  much  thickened  a«  well  as  pigmented. 

The  treatment  of  prurigo,  even  in  its  most  typical  and  severe  form,  is 
far  from  being  as  hopeless  as  Hebra  sujDposed.  Frequent  warm  baths  and 
assiduous  inunction,  together  A\ath  arsenic  intenaally  in  steadily  increasing 
doses,  with  cod-liver  oil  and  good  feeding,  will  often  restore  even  inveterate 
cases  to  health  and  comfort.    It  is,  however,  almost  certain  to  return,  pro- 

*  See,  on  this  point,  a  paper  by  Mr  Morrant  Baker,  'Internat.  Med.  Congr.,  1881,' 
•vol.  iii,  p.  177,  and  the  discussion  which  followed. 
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l)ably  more  than  once,  and  must  be  kept  at  bay  for  years  before  it  finally 
disappears. 

The  slighter  forms  of  true  prurigo  in  infants  and  children  are  very  much 
•aggravated  by  scratching,  and  the  first  point  is  to  prevent  this  by  hydro- 
cyanic lotion  or  other  local  anodyne,  and  by  sedatives  at  night,  as  described 
under  eczema  (pp.  835,  840).  In  some  cases  quinine  appears  to  be  almost 
.a  specific,  both  for  the  irritation  and  the  disease. 

Locally  ointments  are  often  more  effectual  than  lotions  in  allaying  the 
itching.  Utig.  hyd.  ammoniati  or  Ung.  Ii7jd.  ox.  rubri  is  particularly  useful 
for  circumscribed  regions,  as  in  pruritus  ani.  Liq^.  picis  carbonis  (5j— ij 
.ad  3j)  is  often  serviceable  in  addition.  Of  local  anodynes  cocain  is 
more  generally  eflScient  than  belladonna  or  calomel  ointment.  All  mer- 
curials must  be  reserved  for  local  use,  for  if  at  all  extensively  applied  saliva- 
iion  may-  be  the  result. 
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{BRY  OR  SCALY  TETTER) 
"  Duratseque  cuti  squamas  increscere  sentit." — Ovid. 

F requency — N'ame — Anatomy  and  histology — Course — Symptoms — Distribution 
— JEtiology — Varieties:  guttate  form,  inveterate  form — Relation  to  eczema, 
to  lichen,  to  pityriasis  rubra,  and  to  syphilis — Prognosis — Treatment. 

Excluding  scabies  and  syphilis,  by  far  the  most  common  cutaneous 
disease  is  eczema ;  next  comes  acne,  and  then  j^soriasis.  Like  the  allections 
hitherto  described,  it  is  a  chronic  superficial  dermatitis,  and  like  them  has 
been  described  as  a  dartrous  or  herpetic  affection.  It  stands,  however,  at 
the  opposite  extreme  from  typical  idiopathic  vesicular  eczema,  with  which 
it  offers  points  of  contrast  rather  than  of  resemblance. 

An  old  and  good  name  for  psoriasis  was  "  dry  tetter."  The  Greek  term 
signifies  the  condition  of  psora  or  itching,  and  has  no  bearing  on  the  present 
signification  of  the  term.  Certain  forms  of  psoriasis  were  formerly  known 
as  lepra,  a  term  which  from  its  etymology,  "  the  scaly  disease,"  would  be 
more  appropriate,  but  the  word  lepra  is  definitely  attached  to  one  form  of 
skin  disease  which  is  totally  unconnected  with  psoriasis,  the  terrible  disease 
of  Leprosy.  The  Greek  term  alphas,  referring  to  its  white  scales,  was  re- 
vived by  Erasmus  Wilson,  but  without  general  acceptance. 

Anatomy. — ^Psoriasis  is  an  extremely  well-marked  and  characteristic  form 
of  disease.  It  begins  as  papules,  which  rapidly  increase  in  size,  and  form 
flat  patches.  From  the  beginning  white  scales  can  be  seen  on  the  papules, 
and  by  the  time  they  are  as  large  as  a  pea  the  scales  form  conspicuous 
shining  white  spots  (Ps.  guttata).  They  are  large,  perfectly  dry,  strongly 
coherent,  and  not  easily  separable  from  the  skin ;  they  have  also  a  charac- 
teristic white  silvery  lustre,  due  to  the  abundance  of  air  which  is  included 
between  the  layers  of  horny  epidermis.  When  the  scales  are  removed,  the 
surface  on  which  they  rest  is  seen  to  be  red,  shining,  and  dry,  but  dotted 
over  with  red  points  which  occasionally  bleed.  The  injection  is  not  that  of 
acute  hypersemia,  and  either  stops  at  the  edge  of  the  scaly  patch  or  only 
extends  veiy  slightly  beyond  it. 

Local  evolution. — -Trom  this  punctiform  or  guttate  origin,  the  disease 
spreads,  partly  by  fresh  spots  appearing,  but  also  by  gradual  enlargement  of 
each  lesion  into  a  separate  disc  with  well-defined  margin  (Ps.  nummulata). 
These,  as  they  increase  in  size,  become  confluent  with  the  originally  dis- 
eased surface  and  with  each  other,  so  as  to  form  figure-of-eight  patches. 
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The  upper  and  lower  extremities  or  the  back  may  thus  be  covered ;  but 
•there  will  always  be  found  more  or  less  extensive  islands  of  healthy  skin 
'between  the  diseased  parts,  and  these  will  have  a  concave,  while  the  scaly 
^patches  have  a  constantly  convex,  outline. 

As  the  raised,  red,  and  scaly  edge  of  the  eruption  advances,  the  inner 
parts,  which  were  first  affected^  lose  their  scales  and  return,  more  or  less 
incompletely,  to  a  healthy  condition ;  so  that  by  this  progressive  spread  and 
involution  of  the  disease  the  scattered  scaly  patches  in  which  it  began  gra- 
•dually  give  place  to  extensive  surfaces  of  almost  normal  appearance,  bounded 
fcy  sinuous  lines  of  red  and  scaly  skin,  made  up  by  the  intersecting  seg- 
ments of  many  circles.  Psoriasis  gyrata  was  the  technical  term  applied  to 
this  stage. 

After  psoriasis  has  lasted  for  some  time,  its  colour  begins  to  acquire  a 
deeper  and  brownish  tint.  It  no  longer  disappears  completely  upon  pres- 
sure,— that  is  to  say,  pigmentation  has  been  added  to  hypersemia.  In  in- 
veterate cases  this  becomes  very  characteristic,  the  colour  being  of  a  deep 
brown,  sometimes  almost  mulatto  tint.  When  the  disease  has  been  cured, 
Tvhen  the  scales  are  removed,  the  hypersemia  has  subsided,  and  the  finger 
•cannot  feel  anything  but  healthy  skin,  dark  pigment-blotches  remain  to 
attest  the  nature  of  the  recent  malady.  They  always  disappear  in  time,  but, 
■especially  in  old  persons,  their  disappearance  is  slow.  It  may  be  said  that, 
next  to  syphilis,  psoriasis  produces  pigmentation  more  quickly  than  any 
other  form  of  dermatitis,  and  the  depth  of  pigment  may  be  as  great  as  in 
the  most  chronic  cases  of  eczema  or  of  prurigo  senilis.  In  this,  as  in  other 
respects,  psoriasis  resembles  lichen  planus,  and  differs  from  pityriasis  rubra. 

Histology. — The  earlier  dermatologists,  Gustav  SimoU,  and  even  Hebra, 
were  unable  to  prove  what  they  recognised  as  probable,  that  psoriasis  is 
essentially  a  form  of  dermatitis.  As  with  eczema  and  most  other  cutaneous 
affections,  the  characteristic  appearance  is  lost  after  death ;  but  Neumann 
established  the  existence  of  abundant  cellular  infiltration  of  the  papilla©  of 
the  corium,  extending  along  the  tracks  of  blood-vessels  in  its  deeper  layers. 
The  papillae  are  enlarged  to  ten  or  twelve  times  their  natural  size,  and  this 
papiUary  hypertrophy  is  present  from  the  first,  not  only,  as  with  eczema,  in 
the  later  stages.  The  scales  of  psoriasis,  like  those  of  pityriasis  rubra,  con- 
sist almost  entirely  of  keratin— unmixed  with  fibrin  and  leucocytes,  as  in 
chronic  eczema  and  syphilis,  or  with  sebum,  as  in  pityriasis  capitis. 

Dr  Liveing  long  ago  detected  exudation  between  the  scales  of  psoriasis, 
and  by  careful  staining  leucocytes  may  be  recognised  in  the  deeper  layers 
of  the  epidermis,  so  tliat  formally  psoriasis  is  like  eczema  and  lichen,  an 
irritative  dermatitis.  The  homy  transformation  of  the  epidermic  cells  is 
less  complete  than  in  health ;  they  are  thick  and  soft  and  show  a  nucleus 
longer,— that  is,  the  process  of  comification  is  accelerated  and  imperfect. 

Psoriasis  was  included  by  Auspitz  with  Lichen,  Pityriasis  rubra,  and 
some  forms  of  Eczema  under  the  title  Parakeratosis  cutis;  but  the  histo- 
logical condition  of  imperfect  corneous  metamorphosis  of  the  epithelial  cells 
appears  to  be  present  in  other  conditions  and  not  to  be  constant  in  psoriasis. 
_  The  fact  of  hypertrophy  of  the  epidermis  is  obvious,  the  evidence  of 
irritative  hyperplasia  with  scanty  exudation  of  leucocytes  in  the  rete  and 
papillary  layer  is  clear;  but  the  origin  of  the  process  is  undiscovered.  Much 
interest,  therefore,  attaches  to  the  statement  by  Dr  W.  J.  Munro,  of  Sydney 
who,  working  in  .Sabouraud's,  came  to  the  conclusion  that  the  initial  lesion 
of  psoriasis  is  the  presence  of  minute  collections  of  leucocytes—"  dry  ab- 
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scesses,"  as  he  calls  them— in  the  horny  layer  of  the  epidermis  ('  Brit  Journ 
of  Derm.,'  vol.  xii,  p.  63). 

CoMr.se.— Psoriasis  is  never  acute.  Even  when  it  develops  rapidly  it  is 
unaccompanied  by  the  ordinary  symptoms  of  inflammation,  and  never  causes 
disturbance  of  other  organs.  Often  a  patch  on  each  elbow,  or  on  the  elbows 
and  knees,  may  appear  and  remain  for  years  before  it  shows  signs  of  spread- 
ing. When  it  has  become  extremely  diffused  and  passed  through  the  centri- 
fugal process  above  described,  it  will,  if  untreated,  enter  upon  a  very  chronic 
and  almost  interminable  course,  the  skin  being  habitually  thick,  harsh,  and 
dry,  and  the  general  aspect  resembling  that  of  some  of  the  forms  of  dry 
scaly  chronic  eczema  in  old  persons. 

Of  all  skin  affections  psoriasis  is  most  prone  to  recur,  more  so  even  than 
eczema.  In  fact  it  is  very  rare  for  only  a  single  outbreak  to  occur.  Some- 
times, when  the  eruption  has  only  just  disappeared  under  treatment,  a  fresh 
attack  comes  on,  and  the  very  means  which  will  almost  infallibly  cure  it 
when  developed  are  often  powerless  to  prevent  its  return. 

Notwithstanding  its  etymology,  psoriasis  is  not  often  very  irritable- 
Sometimes  there  is  no  itching  at  all,  and  when  present  it  is  much  les& 
severe  than  in  eczema,  scabies,  or  prurigo.  It  is  still  more  rare  for  the 
affected  parts  to  smart  or  to  feel  hot  and  tender.  Though  pathologically  it 
is  an  exudation,  it  is  the  most  chronic,  cold,  and  uninflammatory  of"^  alL 
kinds  of  superficial  dermatitis. 

It  produces  no  constitutional  effects,  and  persons  subject  to  it  are  en- 
tirely free  from  special  liability  to  any  other  disease.  The  digestive, 
urinary,  and  other  functions  are  carried  on  as  usual,  unaffected  by  the  con- 
dition of  the  skin.  There  is,  however,  frequently,  if  not  constantly,  a 
moderate  degree  of  leucocytosis. 

Distribution. — Psoriasis  is  no  less  characteristic  in  the  regions  it  affects 
than  in  its  anatomical  lesion.  Its  favourite  spots  are  over  the  olecranon 
process  of  the  ulna  and  over  the  patella,  ligamentum  patellae,  and  tubercle- 
of  the  tibia.  In  fact,  it  is  remarkable  how  very  rarely  these  spots  are  found 
free  even  in  the  most  chronic  and  varied  forms  of  the  disease.  Here  it 
begins  and  here  it  almost  always  remains. 

Psoriasis  is  of  all  diseases  the  most  completely  and  constantly  sym~ 
metrical;  not  more  so,  it  is  true,  than  typical  foi-ms  of  eczema,  but  its 
range  is  so  much  more  restricted,  and  its  varieties  so  unimportant,  that 
while  typical  eczema  does  not  include  three  fourths  of  the  whole  number  of 
eczematous  cases,  Ave  seldom  meet  with  one  of  psoriasis  which  deviates  from 
the  characteristic  type.  As  above  stated,  its  favourite  or  almost  its  con- 
stant seat  is  upon  the  two  elbows  and  the  two  knees ;  next  it  is  common 
over  the  whole  extensor  surfaces  of  the  extremities,  specially  the  forearm,, 
the  front  and  outside  of  the  thigh,  and  the  peroneal  side  of  the  leg.  Even 
when  most  extensive,  it  shuns  the  bend  of  the  elbow  and  the  popliteal  space. 
It  not  unfrequently  extends  from  the  forearm  to  the  back  of  the  hand,  and 
from  the  leg  to  the  dorsum  of  the  foot,  and  occasionally  may  cover  the 
fingers,  and  even  affect  the  nails. 

Psoriasis  unguium  is  known  by  the  excessive  and  unsightly  thickening 
of  the  nail,  which  is  sometimes  reeded  or  transversely  grooved,  and  also  by 
the  absence  of  soreness  and  suppuration  of  the  matrix.  It  sometimes  occurs 
when  the  other  fingers  or  toes  are  free  from  the  disease,  but  almost  always 
spots  of  psoriasis  will  be  found  on  the  elbows  or  knees,  or  the  patient 
has  previously  siiffer^d  from  the  disease,    The  only  other  affections  of  the 
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nails  which  at  all  resemble  it  are  eczema  unguium,  above  described,  and 
onychomycosis,  to  be  mentioned  under  ringworm. 

Psoriasis  veiy  rarely  aflfects  the  palms  or  the  soles,  and  never  imless 
other  parts  of  the  body  are  previously  the  seat  of  the  disease.  What  used 
to  be  described  as  primary  psoriasis  palmaris  was  probably  either  eczema 
squamosum  or  scaly  syphilis.  When  present,  the  scales  of  palmar  psoriasis 
are  comparatively  small,  but  the  patches  keep  their  well-marked  edge. 
There  is  little  or  no  disposition  to  form  cracks,  and  the  soreness  and  irrita- 
tion which  attend  eczema  of  the  palms  or  soles  is  absent. 

Next  to  the  extensor  surfaces  of  the  limbs,  the  trunk  is  the  most  common 
seat  of  psoriasis.  The  shoulders,  back,  and  loins,  the  sacral  and  gluteal 
regions,  are  very  frequently  its  seat,  the  chest  and  abdomen  somewhat  less 
so.  Indeed,  we  never  see  psoriasis  of  the  abdomen  which  does  not  also  affect 
other  parts  of  the  trunk,  and  it  is  very  rare  to  find  psoriasis  of  the  trunk 
when  the  limbs  are  completely  free.  The  genital  organs  are  occasionally 
the  seat  of  psoriasis,  which  has  usually  spread  thither  from  the  abdomen  or 
the  thighs ;  but  this  is  far  less  frequent  than  eczema  of  the  same  parts,  and 
what  used  to  be  called  psoriasis  scroti  is  really  syphilis  squamosa. 

The  face  and  head  are  less  frequently  attacked  by  psoriasis  than  the 
trunk,  far  less  frequently  than  the  limbs ;  but  with  sO'  common  a  disease 
cases  often  occur  in  which  the  red  scaly  patches  appear  on  the  neck,  the 
forehead,  or  the  scalp.  The  scales  are  usually  smaller  upon  the  face,  the 
whole  aspect  less  characteristic,  and  apt  to  be  fui-ther  confused  by  slight 
ordinaiy  dermatitis,  but  the  presence  of  unmistakable  psoriasis  on  the  limbs 
or  trimk  prevents  any  mistake  in  diagnosis.  On  the  scalp  the  closeness  of 
the  hairs  prevents  the  formation  of  large  scales,  and  the  sebaceous  secretion 
gives  thorn  a  greasy  consistence  and  a  yellowish  tint.  Psoriasis  capillitii 
is  a  not  infrequent  affection,  and  must  be  carefully  distinguished  from 
eczema  and  impetigo  capitis,  from  syiDhilodermia  and  from  seborrhoea  sicca 
or  pityriasis  capitis.  It  is  always  dry,  the  scales  are  coherent,  the  hair  does 
not  fall  out,  and  it  is  coincident  with  existing  or  previous  psoriasis  of  other 
parts.  When  psoriasis  affects  the  face  at  all,  it  often  has  spread  from  the 
scalp. 

Brocq  describes  a  form  of  psoriasis,  affecting  the  flexor  aspect  of  the 
joints  or  the  umbilicus,  or  the  scalp,  of  a  bright  red  colour  with  small 
yellowish  scales  (the  scarlatiniform  psoriasis  of  Bazin?).  Such  cases  would 
probably  come  under  the  head  of  seborrhoeic  eczema. 

The  affection  called  psoriasis  lahiorum  has  been  described  already  as  a 
form  of  eczema.  It  is  doubtful  whether  psoriasis  ever  affects  the  mucous 
membranes.  Psoriasis  lingucB  is  leukoplalda,  white  patches  on  the  tongue, 
distinct  from  syphilis  and  often  antecedent  to  epithelial  cancer ;  when  it  is 
coincident  with  an  affection  of  the  skin,  that  affection  is  usually  lichen 
planus.  The  occasional  co-existence  of  these  patches  with  ordinary  psoriasis 
must,  however,  be  admitted. 

jEtiology. — The  cause  or  causes  of  psoriasis  are  absolutely  unlcnown. 
By  French  writers  it  was  ascribed  to  a  dartrous  diathesis,  and  by  those  who 
went  still  further  into  speculation  a  dartrous  was  distinguished  from  an 
arthritic  psoriasis.  In  England  also  it  is  frequently  regarded  as  gouty, 
while  by  some  authors  it  is  considered,  especially  in  children,  as  a  scrofulous 
disease;  and  there  is  about  the  same  evidence  for  the  one  hypothesis  as 
the  other.  Yandell  supposed  that  much  of  psoriasis  as  well  as  of  eczema 
was  malarial  in  origin ;  and  in  the  eighteenth  century  psoriasis  was  by 


.  .^''^  I'SOlilA SIS— NATURAL  HISTORY 

some  surgeons  considered  undoubtedly  scorbutic  Oth... 
lated  on  the  possible  connection  of  psoi-iasVs  Wth  /  t  I  ^^^f  ^P^cu- 

us  regard  it  as  the  frrnHn-lK.  Psoiiasis  Avith  Ui^rosy,  and  would  have 

the  sSly  lepr   ;  Xtfuf  Lr-^^^^     man,fe,ta,i„„  i„  modern  ti,ne.  of 
11  '  1^  described  in  the  Old  Testampnf 

the^ea  o?  '  .^^^^trifugal  progress  above  described  natZly  suggeste 
the  Idea  of  a  parasitic  vegetable  eroAvd-h  •  k„+       n  ■  «%gests 

although  it  has  been  asseLd  thaf "^^^^^^^^^      .   VnS2  " 

moved   their  presence  is  neither  constant  nor  specific.    So  unweirme  t 
to  admit  a  disease  without  a  cause,  that  some  dermatologistrrefT  the 
title  o  psoriasis,  and  regard  it  as  a  condition  of  health 

With  respect  to  gout  it  must  be  remembered  that  the  word  in  Germanv 
and  even  m  England,  is  often  applied  upon  very  insufficient  e;idence  and 
sometimes  does  not  imply  the  presence  of  urate  of  soda  in  the  io  n  s  More 
over  the  dia,gnosis  of  gout  is  always  acceptable  to  an  Englithman  of  the 
middle  class.    On  the  other  hand,  it  is  true  that  few  familief  of  r"nk  in  tlis 
country  are  free  from  unmistakable  gout  in  some  of  their  membe^  But 
psoriasis  is  comparatively  rare  in  private  practice  as  compared  with  that  of 
hospitals.    Very  few  of  those  who  have  umi.istakable  podagra  are  Hable  to 
psoriasis;  and  psoriasis  is  as  common  in  Scotland,  Germany,  and  America 
where  gout  is  rare,  as  in  England,  where  it  is  frequent.    If  we  determine 
that  every  disease  must  have  for  cause  some  condition  already  known,  it 
will  be  easy  to  find  one  in  the  list  given  above  for  every  case  of  psoriasis  • 
but  such  a  practice  hinders  the  progress  of  knowledge  of  the  real  causes 
ot  disease,  interferes  with  rational  and  successful  treatment,  and  leads  to  an 
acquiescence  m  unsupported  statements  and  fallacious  arguments  which  is 
latal  to  medicine  either  as  a  science  or  an  art.    Psoriasis  is  a  disease  of  the 
«km,  a  kind  of  malformation  of  the  epidermis  which  is  not  associated  with 
lesions  of  other  organs,  which  is  compatible  with  a  condition  othei-wise 
healthy,  and  of  which  we  at  present  do  not  know  the  origin. 

Sex  and  a^e.— Psoriasis  occurs  equaUy  in  both  sexe^'s  and  at  all  ages 
above  infancy ;  it  becomes  more  common  from  the  age  of  six  or  seven  up  to 
puberty,  and  the  first  attack  usually  falls  in  childhood  or  early  adult  life 
It  may,  however,  begin  after  fifty  and  even  in  old  age.    It  is  never  con- 
genital. 

The  present  writer  published  in  the  '  Guy's  Hospital  Reports  '  (vols,  xxv, 
p.  243,  and  xlvi,  p.  419)  a  tabulated  statement  of  267  consecutive  cases  of 
psonasis  observed  by  him.  Of  these  patients,  145  were  men,  and  122  women. 
Their  ages  varied  from  four  to  seventy-two,  but  in  many  cases  the  disease 
has  begun  long  before  the  patient  appeared.  There  were  22  patients  under 
ten  years  old,  35  between  ten  and  sixteen,  32  between  sixteen  and  twenty, 
66  between  twenty  and  thirty,  23  between  thirty  and  forty,  25  between 
forty  and  fifty,  23  between  fifty  and  sixty,  22  between  sixty  and  seventy, 
and  3  over  seventy. 

Varieties  and  diagnosis. — As  above  stated,  psoriasis  compared  with 
eczenia  is  singularly  uniform  in  its  anatomy  and  natural  histor}^  The 
description  above  given  applies  to  ninety-nine  out  of  a  hundred  cases, 
of  course  with  individual  variations,  but  less  than  those  of  most  diseases. 
There  is,  in  fact,  only  one  variety  which  demands  separate  notice :  in 
children  the  ordinary  form  is  frequently  seen,  but  more  commonly  the 
early  spots  of  Psoriasis  guttata  do  not  grow  into  the  nummular  stage, 
and  the  large  patches  of  gyrate  psoriasis  are  decidedly  rare  under  puberty. 
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This  would  be  scarcely  worth  mentioning  in  itself,  but  the  spots  are  also 
remarkable  for  having  little  or  no  red  border.  They  produce  no  irritation, 
and — as  is  common  with,  other  diseases  affecting  children — the  local  distri- 
bution is  less  rigidly  marked  than  in  adults.  The  guttse  are  frequently 
seen  on  the  face,  and  they  are  perhaps  more  abundant  on  the  trunk  than 
■on  the  limbs.  Dr  Liveing  thinks,  moreover,  that  guttate  psoriasis  occurs 
particularly  in  tuberculous  children.  It  is,  however,  often  seen  in  those  who 
■are  robust,  and  certainly  in  most  cases  there  is  no  chronic  enlargement  of 
the  lymph-glands,  no  caries,  no  chronic  synovitis,  or  evidence  of  tubercle. 

When  psoriasis  has  lasted  for  many  years  and  has  spread  over  the  greater 
part  of  the  surface,  it  loses  much,  of  its  characteristic  appearance ;  the  scales 
are  less  abundantly  fomied,  the  margins  are  less  definite,  and  the  whole 
«kin  becomes  thickened  and  indurated,  so  that  it  often  requires  careful  in- 
vestigation and  a  knowledge  of  the  earlier  stages  of  the  affection  to  distin- 
guish this  jjsoriasis  inveterata  from  the  dry  and  chronic  eczema  described  in 
•a  former  chapter. 

There  is  no  question  that  psoriasis  may  pass  into,  or  be  supplanted  by, 
the  dry,  scaly,  and  universal  dermatitis  to  be  described  in  the  next  chapter 
as  pityriasis  rubra.  As  is  there  stated,  the  late  Dr  Baxter  thought  that  any 
dermatitis — eczema,  psoriasis,  lichen,  or  pemphigus — might,  if  sufficiently 
•extensive,  assume  the  characters  of  that  remarkable  disease.  In  a  paper  in 
the  '  Guy's  Hospital  Eeports '  (vol.  xxv,  p.  266),  reasons  are  given  against 
accepting  this  hypothesis.  The  writer  had  a  remarkable  case  in  which  a 
woman,  who  had  been  in  St  Thomas's  Hospital  under  Dr  Payne  with  ordi- 
nary psoriasis  of  the  elbows  and  knees,  and  whose  daughter  was  a  patient 
of  his  own,  also  with  psoriasis,  came  under  his  care  with  marked  and  typical 
pityriasis  rubra.  It  is  very  probable  that  some  at  least  of  the  cases  of 
general  psoriasis,  described  by  Hardy  as  very  rare,  would  have  been  recog- 
nised by  Devergie  as  pityriasis  rubra. 

^  One  may  admit  that  eczema  and  psoriasis,  which  in  so  many  ways  are 
allied  by  points  of  contrast,  have  connecting  links  on  the  one  hand  with 
pityriasis  rubra,  or  universal  exfoliative  dermatitis,  and  on  the  other  with 
lichen  planus,  which,  as  we  saw,  may  closely  resemble  psoriasis,  while  by 
its  relation  to  other  forms  of  lichen  it  has  affinities  with  papular  eczema. 
We  draw  lines  as  nearly  as  we  can  in  accordance  with  the  broad  demarca- 
tions of  pathology  and  natural  history,  but  here,  as  in  other  departments 
•of  medicine,  it  would  be  pedantry  to  deny  that  there  are  transitional  forms 
which  it  is  difficult  or  perhaps  impossible  to  classify. 

The  important  question,  however,  of  the  diagnosis  between  psoriasis  and 
the  scaly  forms  of  syphilis  is  one  which  rests  on  the  absolute  distinction  of 
cause,  and  is,  therefore,  of  the  utmost  practical  importance.  The  locality 
and  symmetry,  the  character  of  the  scales,  the  colour,  the  presence  of  itch- 
ing, the  uniformity  of  the  lesion,  and  the  absence  of  other  signs  of  syphilitic 
•disease  are  the  points  to  be  attended  to.  The  last,  however,  may  deceive 
•for  a  man  with  psoriasis  may  acquire  syphilis,  as  he  may  scabies  ;  and  the 
writer  has  notes  of  four  or  five  cases  in  which  true  psoriasis  and  a  secondary 
■syphilitic  eruption  existed  in  the  same  patient,  ran  independent  courses, 
•and  were  cured  by  different  treatment. 

Pro^TTiom.— Psoriasis,  if  left  to  itself,  lasts  for  an  indefinite  time,  though 
almost  always  getting  better  or  worse  at  intervals.  It  never  interferes  with 
the  health  or  affects  other  organs  than  the  skin.  After  being  cured  it  is 
•01  all  cutaneous  diseases  most  apt  to  return. 


874 


PSORIASIS  TRE  ATM  ENT 


lreatment.—T\i&  external  treatment  of  psoriasis  consists  in  inunction  of 
some  preparation  of  tar.  Nothing  is  more  effectual  than  the  unguentum 
Tpicis  hquidcB  of  the  Pharmacopoeia  well  rubbed  in  at  night,  and  allowed  to, 
stay  on  while  the  patient  sleeps  in  a  special  suit  of  underclothing ;  it  may 
then  be  washed  off  in  the  morning,  to  be  reapplied  at  night.  When  the- 
scales  are  very  thick  and  indurated,  it  may  be  well  to  precede  this  applica- 
tion by  the  use  of  hot  baths  and  soft  soap.  When  the  smell  and  colour  of  tar 
are  objected  to,  useful  though  less  efficient  substitutes  may  be  found  in  the- 
liquor  picis  carbonis,  made  into  an  ointment  with  lanoline  (one,  one  and 
a  half,  or  two  drachms  to  the  ounce),  or  in  the  huile  de  Cade,  ung.  crea^ 
soti,  oleum  rusci,  &c.  Another  plan  of  obtaining  the  same  result  is  to 
apply  a  spirituous  solution  of  tar  or  the  liquor  picis  carbonis  diluted  with, 
water.  Goa  powder,  and  the  chrysophanic  acid  or  chrysarobin  which  it 
contains,  are  powerful  cutaneous  stimulants,  and  have  been  often  used  with, 
success  in  the  treatment  of  psoriasis.  They  occasion,  however,  with  many 
patients  considerable  pain,  and  stain  the  skin  and  linen  unpleasantly,  as. 
well  as  the  hands  of  the  person  applying  them.*  In  cases  w^here  tar  is  in- 
admissible, another  substitute  is  pyrogallio  acid,  gr.  xv — xxx  to  an  ounce  of 
benzoated  lard  or  lanoline,  the  strength  being  increased  with  caution.  For 
rapidity  of  cure,  with  freedom  from  unpleasant  smell,  this  is  an  efficient 
application,  but  it  stains  like  chrysarobin.  Naphthol  and  thymol  are  more 
elegant  and  sometimes  very  useful. 

Beside  the  local  treatment,  it  is  almost  always  desirable,  after  the  scales 
have  been  thus  removed,  to  put  the  patient  upon  a  course  of  arsenic.  It  is 
usual  to  prescribe  it  in  a  bitter  infusion,  but  it  will  be  found  to  agree  quite 
as  well,  and  to  be  more  constantly  taken,  if  merely  diluted  Avith  water  or 
flavoured  with  syrup  or  peppermint.  It  should  always  be  taken  at  or  im- 
mediately after'  a  meal.  Three,  four,  or  five  drops  of  Fowler's  solution  in 
an  ounce  of  water  three  times  a  day  is  the  dose  to  begin  with,  and  it  may 
be  increased  to  ten  or  beyond.  If  properly  diluted,  and  taken  with  food, 
even  full  doses  seldom  cause  pain,  sickness,  or  diarrhoea.  The  first  sign, 
of  the  physiological  limit  being  reached  is  usually  irritation  and  slight 
injection  of  the  conjunctiva.  As  soon  as  the  patient  feels  his  eyes  begin 
to  itch,  he  should  be  instructed  to  leave  off  his  medicine  for  a  couple  of 
days,  and  then  resume  it  in  slightly  smaller  doses.  He  has  reached  what, 
is  for  him  the  full  therapeutical  benefit. 

Psoriasis  may  often  be  cured  by  arsenic  without  any  external  application 
whatever,  or  by  local  treatment,  without  internal  medication ;  but  in  most 
cases  the  cure  will  be  hastened  by  the  application  of  tar,  and  will  be  ren- 
dered more  permanent  by  the  administration  of  arsenic. 

In  the  case  of  anaemic  persons  it  is  desirable  to  give  steel.  We  may 
then  combine  the  liq.  arsen.  hydrochlor.  with  the  liq.  ferri  perchlor.  In 
other  cases  Fowler's  solution  acts  better  alone.  It  used  to  be  the  fashion  to 
administer  Pearson's  solution  (the  arseniate  of  soda)  to  children,  but  there 
is  little  doubt  that  it  is  absorbed  in  exactly  the  same  form.    When  arsenic 


*  Dr  Crocker  writes  ('  Brit.  Med.  Journ.,'  November  19tli,  1887) :  "The  stains  in  linea 
are  quite  indelible  without  injurinf?  the  fabric,  but  they  may  be  avoided  by  using  the 
Auspitz  metliod.  A  gutta-percha  varnish,  called  traumaticin,  is  miule  by  dissolving  5_j  of 
pure  gutta  percha  in  5X  of  chlorot'orm,  jj  of  chrysarobin  is  added,  making  an  emulsion,, 
which  is  painted  on  with  a  stiff  brush  after  removing  the  scales  every  day,  until  a  thick 
coat  is  formed;  it  is  then  allowed  to  peel  off  and  is  renewed.  It  acts  effectually  and  does 
not  stain,  Besnier  modified  this  by  brushing  in  5j  of  chrysarobin  in  jx  of  chloroform,  and 
then  varnishing  with  traumaticin.    Both  plans  are  equally  good," 
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disagrees,  it  shoiild  not  be  hastily  given  up,  but  the  dose  should  be  dimin- 
ished until  unpleasant  effects  no  longer  follow ;  or  we  may  sometimes  pre- 
vent them  by  adding  a  few  drops  of  laudanum  or  a  little  compound  tincture- 
of  camphor  to  the  dose.  When  the  patient  suffers  from  gastritis  and  sore 
eyes,  four  drops  of  Fowler's  solution — three,  or  even  two — will  probably  be- 
sufficient  to  cure  the  psoriasis;  when  a  patient  can  take  ten  without  dis-- 
comfort.,  it  may  be  that  fifteen  will  be  needful. 

Children  take  arsenic  well  and  in  full  doses.    When  they  are  pale  and. 
thin  and  ill-noui-ished,  cod-liver  oil  is  often  a  useful  coadjutant.    In  the 
guttate  form  of  the  disease,  most  common  under  puberty,  local  treatment  is. 
often  scarcely  required. 

Purgatives  and  diuretics  are  quite  imnecessary;  and  colchicum  is  not. 
needed,  as  it  undoubtedly  is  in  the  treatment  of  certain  irritable  and  pro- 
bably gouty  forms  of  eczema. 

In  some  cases  psoriasis  is  very  obstinate,  not  only  returning  again  and, 
again  after  being  cured,  which  is  common,  but  yielding  very  little  to  the- 
most  careful  local  measures  and  to  the  most  persevering  use  of  arsenic.  In. 
these  cases  liquor  potassje  in  half-drachm  doses  sometimes  succeeds,  some- 
times iodide  of  potassium.    The  latter  salt  has  been  advocated  by  Dr  Caesar- 
Boeck  and  other  physicians  in  Norway  and  Denmark.    Dr  Haslund  gives, 
enormous  doses  without  harm  (see  '  Brit.  Med.  Journ.,'  1888,  vol.  i,  p.  27).. 
The  writer  has  seen  two  or  three  obstinate  cases  (one  in  particular  that  had 
resisted  arsenic  from  childhood  upwards)  which  yielded  to  full  doses  of 
iodide.    But  we  occasionally  meet  with  cases  which  seem  to  be  quite  incur- 
able.   These  have  been  treated  with  thyroid  extract,  administered  exter- 
nally, and  apparently  with  some  benefit.    Mr  Brooke,  of  Manchester,  ha». 
shown  cases  of  this  kind ;  but  the  writer  has  seen  more  failures  than  suc- 
cesses, and  the  treatment  is  not  an  indifferent  one. 

^  Other  drugs  recommended  in  psoriasis  are  oil  of  turpentine,  carbolic 
acid  (one  drop  in  a  pill),  sodium  salicylate  (recommended  by  Dr  Crocker 
m  early  and  acute  cases),  and  antimonial  wine  (recommended  by  Mr  Mal- 
colm Morris  in  the  same  condition  of  the  disease).  Natural  warm  baths, 
indifferent,  alkaline,  or  saline,  act  only  by  soaking  off  the  scales,  and  are' 
inferior  to  hot  soap  and  water  baths  at  home. 
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{UNIVERSAL  EXFOLIATIVE  DERMATITIS) 

"  Which,  like  a  searching  tetter  uncorrected, 
Left  no  part  of  his  body  unaffected." 

QUAELES,  Jol  Militant. 

Name  and  traditional  species  of  pityriasis — Pityriasis  rosea  vel  circinaia. 
Pityriasis  rubra — Exfoliative  or  desquamative  dermatitis — History — Accounts  bij 

Devergie,  Hebra,  Wilson,  Hutchinson,  Baxter — Course  and  symptoms — 

Histology — Prognosis — Diagnosis — Treatment. 

The  word  "  Pityriasis,"  meaning',  as  its  etymology  implies,  a  branny  or 
furfuraceous  desquamation  of  the  skin  (irhvpa),  is  conveniently  used  to  de- 
scribe that  condition,  but  no  one  disease  is  entitled  to  the  name. 

The  species  defined  by  Bateman  as  Pityriasis  capitis  is  in  most  cases 
■Sehorrhcea  sicca,  an  affection  of  the  sebaceous  glands  of  the  scalp  ;  or  it  may 
be  slight  local  dermatitis  (Eczema  capitis),  often  due,  as  he  remarks,  to  want 
'of  cleanliness,  and  removable  by  soap  and  water,  but  apt,  if  neglected,  to 
degenerate  into  "  Poirigo,"  that  is  to  become  pustular  eczema  or  impetigo  of 
the  scalp.  Or,  again,  pityriasis  capitis  may  be  a  slight  foim  of  psoriasis 
capillitii. 

Pityriasis  versicolor,  now  known  as  tinea  versicolor,  is  caused  by  a 
"parasitical  fungus,  and  will  be  described  in  a  subsequent  chapter. 

Pityriasis  nigra,  described  by  Willan  as  occurring  in  children  born  in 
India,  was  not  identified  by  Bateman,  nor  probably  by  anyone  else.  A  case 
of  Alibert's,  which  Devergie  calls  "  pityriasis  nigra  with  prurigo,"  was  appa- 
rently Prurigo  pedicularis  with  pigmentation  and  leucodermia. 

Bateman's  fourth  species,  Pityriasis  rubra,  "  resembling  psoriasis  dif- 
fusa," is  a  stage  in  the  involution  of  eczema. 

Pityriasis  rubra  pilaris  is  an  unfortunate  name  for  a  condition  affecting 
the  hair-sacs,  which  is  closely  allied  to,  if  not  identical  with.  Lichen  acumi- 
natus  (supra,  p.  863). 

Pityriasis  rosea  was  the  name  given  by  Gibert,  in  1860,  to  a  trivial  and 
somewhat  rare  affection  of  the  skin  which  he  regarded  as  erythema.  It  has 
been  named  by  other  French  writers  Pityriasis  rubra  maculata,  or  P. 
marginata  et  circinata.  Hebra  and  some  other  authors  regarded  it  as  a 
form  of  ringworm  of  the  body,  and  named  it  Herpes  tonsurans  (Tinea  ton- 
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surans)  maculosus,  but  for  this  opinion  there  is  no  adequate  evidence.  Dr 
Liveing  calls  it  Koseola  ciroinata. 

At  present  its  position  among  other  forms  of  superficial  dermatitis  ia 
doubtful,  but  its  course  and  natural  history  is  lilce  an  erythema.  It  has  no 
pathological  relation  to  Pityriasis  rubra. 

It  begins  as  pale  rose-coloured  patches  very  slightly  raised  above  the 
surface,  which  rapidly  extend  so  as  to  form  fresh  discs,  then  circles,  aad,. 
lastly,  gyrate  bands.  In  this  respect  it  resembles  psoriasis  as  well  as  ring- 
worm. As  the  border  advances,  the  central  part  fades  into  a  yellowish  stain, 
(P.  maculata)  and  a  slight  branny  desquamation  ensues  which  gradually 
disappears. 

The  favourite  locality  of  this  eruption  is  the  trimk,  particularly  the  chest 
or  abdomen ;  but  it  sometimes  spreads  to  the  neck  and  face,  the  buttocks, 
and  the  proximal  part  of  the  limbs.  It  is  not  symmetrical  in  distribution,, 
and  its  course  is  usually  rapid. 

It  is  often  seen  in  children.  It  is  not  contagious,  nor  associated  with, 
rheumatic  fever  or  chorea,  nor  complicated  by  urticaria,  nor  does  it  seem 
caused  by  external  irritants  or  by  internal  toxic  agents.* 

It  usually  passes  away  of  itself  after  a  few  weeks,  and  needs  little  or- 
no  treatment,  for  the  irritation  is  but  slight. 

It  has  a  certain  resemblance  to  Lichen  circumscriptus  vel  circinatus,  to. 
Tinea  versicolor,  to  T.  corporis,  and  to  an  early  syphilitic  rash.  From  each, 
of  these  it  is  separated  by  its  course,  the  absence  of  fungi,  and  the  absence- 
of  polymorphism  and  other  characters  of  lues.  Its  locality  also  is  quite- 
different  from  Hebra's  eczema  marginatum  and  from  seborrhoeic  eczema. 
The  slight  desquamation  which  follows  distinguishes  it  from  erythema, 
papulatum. 

Pityriasis  rubra  —  Exfoliative  dermatitis.  —  The  term  "  pityriasis, 
rubra"  was  unluckily  applied  by  Devergie  in  1854:  to  a  severe  and  remark- 
able form  of  superficial  dermatitis  which  certainly  deserves  a  special  name.f 
It  is  probably  identical  with  Alibert's  "  Herpes  squamosus."  Wilson's  pro- 
posed names  of  "  Pityriasis  foliacea  rubra  "  and  "  Eczema  foliaceum  "  (1876),. 
or  the  better  title,  "  Exfoliative  dermatitis  "  (1870),  have  not  displaced  the- 
original  term.  Universal  exfoliative  (or  desquamative)  dermatitis  is  per- 
haps the  description  that  would  most  clearly  express  its  characters  until 
its  essential  origin  and  relation  to  other  forms  of  superficial  dermatitis  have- 
been  ascertained. 

History  of  the  disease. — Devergie  ('  Traite  pratique  des  Maladies  de  la 
Peau,'  p.  263)  described  the  disease  under  the  title  Pityriasis  rouge  aigu'6^ 
as  beginning  with  an  erythematous  redness,  usually  on  the  chest  or  flexor 
surface  of  the  limbs,  and  spreading  rapidly,  with  a  well-defined  margin,  deep 
colour,  abundant  scales,  and  more  or  less  thin  serous  discharge.  He  adds 
that  it  covers  the  whole  body,  is  very  obstinate,  lasting  for  months,  and 
occasionally  proves  fatal  by  exhaustion  and  diarrhoea;  but  that,  as  a  rule, 
the  patients  slowly  recover,  though  relapses  are  frequent.  Devergie  admitted 
the  difficulty  of  distinguishing  his  new  disease  from  eczema,  and  bases  the 

*  A  roicrosporon  has  been  described  by  Vidal,  who  proposed  the  »nme  Pityriasis 
anomceon,  but  it  is  not  constantly  present,  and  is  not  accepted  as  specific  by  Besnier  and 
Doyon. 

t  The  case  for  which  the  name  pityriasis  rubra  was  first  proposed  (by  Cazenave)  seems, 
to  have  been  Tinea  versicolor,  witli  more  irritation  than  usual.  Besnier  uses  the  term 
JErythrodermie  exfoliante,  surely  a  needless  variation. 
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diagnosis  on  the  following  points  :-It  is  of  a  deep  red  colour,  it  has  sharply 

marked  borders,  xt  may  affect  the  whole  surfaci ;  the  skin  and  even  the 
.subcutaneous  fascia,  are  thickened;  it  is  less  itching,  more  burning  than 

eczema;  Its  secretion  is  thin,  and  does  not  stiffen  linen ;  the  s  aL  are 
.abundant,  readily  detached;  and  from  the  first  no  red  moist  points  (el' 
.ponctue)  are  seen  when  the  scales  are  removed.  ^ 
In  the  '  Glasgow  Medical  Journal '  for  January,  1858,  p.  421,  Dr  McGhie 

recorded  a  case  of  pityriasis  rubra  acuta,'-  which  he  rightly 'regarded  t 
-one  of  Devergie's  disease.    This  seems  to  be  the  first  published  in  this 

country,  and  preceded  Hebra's  cases.  The  same  patient's  condition  was 
-described  by  Professor  Gairdner  ('British  Medical  Journal,'  March  13th, 

1870  p.  3o9)  seventeen  years  later.  Among  the  earlier  cases  may  be  men- 
■•tioned  one  by  Dr  WiUcs  in  the  '  Guy's  Hospital  Reports  '  for  1861.  which  he 

called  general  dennatitis;"  the  eruption  was  universal,  red,  and  dry  with 
■abundant  desquamation.    Another  was  recorded  by  the  late  Dr  Hillier 

(  Handbook  of  Skin  Diseases,'  p.  101)  in  1864,  and  another  by  Dr  Fag-e  in 
.the   Guy's  Hospital  Reports  '  for  1876,  vol.  xiii. 

Hebra  had  independently  observed  cases  which  were  certainly  the  same 

disease  as  the  pityriasis  rubra  of  Devergie,  and  described  them  under  the 
■  same  title  m  1860,  but  very  properly  protested  against  the  adjective  acute 
Some  authors  have  regarded  pityriasis  rubra  as  a  form  of  Eczema,  and 
•one  of  Sir  E.  Wilson's  titles  was  Eczema  exfoliativum.    Dr  Liveing  agrees 
with  Wilson  and  Fagge  in  looking  on  it  as  only  a  pecuUar  form  of  eczema 
Mr  Hutchinson  ('  Lectures  on  Clinical  Surgery,'  pari:  i)  would  separate  pity- 
riasis rubra  from  eczema,  and  regard  it  as  the  type  of  a  group  of  affections 
which  differ  in  anatomy,  but  agree  in  being  universal,  in  resisting  treatment, 
■and  m  often  proving  fatal.    This  would  include  Pemphigus  foliaceus  ^rith 
■certain  cases  of  psoriasis  and  lichen. 

The  late  Dr  Baxter  had  previously  published  a  valuable  paper  on  this 
'disease  under  the  title  of  "  General  exfoliative  dermatitis  "  ('  British  Medical 
-Journal,'  July  19th,  1879).  He  considered  the  affection  as  the  result  of  a 
universal  inflammation,  and  as  arising  by  the  general  diffusion  of  either 
-eczema,  psoriasis,  lichen,  or  pemphigus.  The  objections  to  this  view  are 
that  eczema,  and  less  often  psoriasis,  may  be  nearly  universal,  and  for  long 
periods  together  without  losing  its  characteristic  features,  and  without  en- 
dangering the  health.  The  same  appeai-s  to  be  true  of  Lichen  planus,  if 
we  accept  Hebra's  descriptions  of  universal  chronic  Lichen  ruber ;  for  this 
"he  carefully  distinguishes  from  pityriasis  rubra.  Pemphigus  foliaceus, 
though  general,  is  seldom  universal,  and  differs  markedly,  as  will  be  seen 
"hereafter,  from  pityriasis  rubra.  That  the  whole  sldn  may  be  occupied  by 
^  scaly  eruption  without  interference  with  health  is  proved  by  many  cases 
of  ichthyosis. 

Auspitz,  who  is  followed  by  Hans  von  Hebra,  separates  pityriasis  nibra 
tfrom  the  inflammatory  diseases,  and  places  it  among  affections  of  the  epi- 
dermis (keratonoses)  as  keratolysis,  a  somewhat  arbitrary  decision. 

What  is  unquestionable  is  that  though  sometimes  appearing  on  a  healthy 
■skin  and  rapidly  spreading  over  the  whole  surface,  pityriasis  rubra  is  not 
always  primary.  It  frequently  develops  out  of  dry  scaly  psoriasis,  and  occa- 
sionally out  of  mx)ist  weeping  eczema,  and  in  each  case  gradually  loses  its 
original  anatomy  and  distribution,  and  assumes  the  characters  of  primary 
P.  rubra. 

Origin,  course,  and  characters. — However  it  begins,  pityriasis  rubra 
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i-f^pidly  spreads  over  the  trunk  and  limbs,  but  in  an  irregular  fashion,  unlike 
the  gradual  and  methodical  extension  of  eczema  or  psoriasis. 

Finally,  it  affects  the  whole  of  the  cutaneous  surface,  including  the  scalp, 
the  pahiis,  and  the  soles.  The  skin  is  of  a  full  deep  red  colour,  not  thick- 
ened and  indurated  as  in  chronic  eczema  (the  exact  reverse  of  Devergie's 
statement),  covered  with  profuse  and  abundant  scales,  which  are  large,  thin, 
•and  easily  detached,  unlike  those  of  psoriasis,  or  of  syphilis,  or  the  branny 
•desquamation  which  follows  eczema  and  the  exanthems.  They  are  apt  to 
form  successive  undulating  ridges,  which  Wilson  compared  to  those  of  the 
"  ribbed  sea  sand ; "  and  they  are  so  abimdant  and  so  loosely  attached  that 
the  patient's  bed  is  filled  with  them  by  the  peck. 

In  most  cases  the  surface  is  absolutely  dry ;  occasionally  there  may  be 
•a  slight  inflammatory  exudation,  especially  in  the  flexures,  Avhere  the  in- 
flamed skin  is  apt  to  crack.  This  exudation  has  not  the  stiffening  property 
^vhich  marks  that  of  eczema,  and  it  is  clearly  an  accidental,  not  an  essential 
■character  of  the  disorder. 

There  is  more  or  less  pyrexia  and  general  disturbance  of  health,  espe- 
■cially  at  the  onset.  If,  as  is  most  frequently  the  case,  the  disease  becomes 
■chronic  and  inveterate,  albmninuria  is  occasionally  observed,  and  the  appe- 
tite and  health  begin  to  fail.  The  irritation  varies  in  different  cases ; 
sometimes  it  is  very  slight,  but  more  often  it  is  considerable,  and  occa- 
Bionally  almost  as  intense  as  in  eczema,  so  as  seriously  to  intei-fere  with 
sleep. 

In  a  certain  number  of  cases  there  is  Bright's  disease  present,  usually 
in  the  most  chronic  form,  and  this  makes  the  prognosis  graver.  But  the 
combination  is  not  so  frequent  as  to  throw  rduch  light  on  the  pathology  of 
•exfoliative  dermatitis. 

Histology. — In  a  case  of  a  year's  standing  examined  after  death  by  Hans 
von  Hebra,  the  whole  of  the  cutis  was  filled  with  leucocytes ;  in  another 
case,  which  had  lasted  several  years,  all  signs  of  active  inflammation  had 
disappeared  ;  the  Malpighian  layer  was  thin  and  its  cells  shrunken,  the 
papillae  atrophied,  and  the  deep  layer  of  the  cutis  transformed  into  thick 
bundles  of  elastic  fibres  with  abundant  pigment ;  the  glands  had  also  suf- 
fered atrophy.    In  chronic  cases  the  hair  may  be  lost. 

Dr  Crocker  describes  and  figm-es  a  section  of  skin  taken  from  a  patient 
suffering  from  Pityriasis  rubra.  Beside  the  desquamation  of  the  homy 
epidermis,  there  was  enlargement  of  the  papillae,  and  inflammation  of  the 
papillary  layer  of  the  cutis,  with  abundant  exudation  of  leucocytes.  The 
Malpighian  layer  of  the  epidermis  and  the  deep  layer  of  the  derma  were 
almost  unaffected. 

JEtiology. — General  exfoliative  dermatitis  is  common  to  both  sexes  and 
to  all  ages.  Though  more  frequent  in  the  latter  periods  of  life,  it  is  not 
unknown  in  children. 

A  certain  number  of  cases,  as  above  stated,  begin  in  eczema  or  psoriasis, 
but  the  majority  have  no  such  origin.  Its  true  causes  are  entirely  unknown. 
See  Dr  Walter  Smith's  paper  ('  Brit.  Joum.  of  Derm.,'  December,  1898). 

In  thirty-eight  cases  collected  by  the  writer,  twenty-one  occurred  in 
males  and  seventeen  in  females.  The  ages  ranged  from  early  childhood  to 
old  age.  There  were  five  children  under  10,  seventeen  patients  between 
13  and  50,  and  fifteen  above  50  years  old. 

Ritter's  epidemic  cases  of  dermatitis  in  infants,  which  he  described  in 
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1879  as  Bermatitu  exfoliativa  neonatorum,  are  in  all  probability  quite  dis- 
tinct from  the  disease  under  consideration.  ' 

Attempts  have  been  made  to  connect  exfoliative  dermatitis  with  tuber- 
culosis and  also  >vith  rheumatic  fever,  but  any  such  connection  is  probably 
one  01  mere  coincidence. 

i?m^nom.— Pityriasis  rubra  is  distinguished  from  eczema  by  its  abun- 
dant scales,  by  the  absence  of  moisture,  by  the  skin  not  being  thickened 
and  by  its  not  showing  predilection  for  the  ears,  face,  and  flexures  of  ioints  ' 
Ixom  p,0Txa,x,  the  large,  thin,  loose  scales,  and  by  its  not  specially 
affecting  the  elbows  and  knees;  from  pemphigus  foliaceus  by  the  scales 
not  being  preceded  by  bullae ;  from  all  these  forms  of  superficial  dermatitis 
by  Its  uniform  course,  by  its  being  strictly  universal  in  distribution,  and 
by  the  severe  symptoms  which  usually  accompany  it. 

Prognosis.— Thi&  is  much  graver  than  that  of  more  frequent  forms  of 
dermatitis— eczema,  psoriasis,  lichen,  prurigo,  or  pemphigus ;  for  not  only 
IS  it  difficult  to  cure,  but  it  sometimes  ends  in  death,  especially  in  elderly 
people.  The  presence  of  albumen  is  a  bad  sign,  though  not  a  fatal  one. 
Emaciation  is  still  more  serious,  depending,  as  it  usually  does,  on  loss  of 
appetite  or  sleeplessness  or  diai-rhoea.  Yet  the  disease  is  not,  as  Hebra 
supposed,  incurable,  nor  is  it  by  any  means  constantly  fatal.  Since  his 
book  was  written  cases  of  recovery  have  occurred  at  Vienna  and  elsewhere. 

In  forty  cases  collected  by  the  writer,  from  various  sources  ('  Guy's  Hos- 
pital Reports,'  series  3,  vol.  xxv),  recovery  ensued  in  fifteen,  improvement  in 
several  more,  and  death  in  only  eight.  In  these  cases  the  fatal  event  was 
caused  by  bedsores  and  exhaustion,  by  lobular  pneumonia,  by  acute  pneu- 
monia, or  by  bronchitis.  In  other  instances  marasmus  ensues,  and  diar- 
rhoea ends  the  disease.  P.  rubra  often  persists  for  an.  indefinite  period 
almost  uninfiuenced  by  treatment. 

Treatment. — Locally  the  best  applications  are  those  which  have  been 
recommended  in  the  drier  forms  of  eczema — weak  carbolic  oil,  or  olive  oil 
unmedicated,  lanoline,  lead  and  zinc  ointment,  or  liquor  carbonis  picis  with 
vaseline  ( 5 j  ad  3.1 )  freely  and  frequently  applied.  Tepid  baths  are  not  counter- 
indicated,  and  usually  give  relief,  but  if  too  warm  they  lead  to  irritation 
afterwards,  and  the  effect  on  the  pulse  must  be  carefully  watched.  Arsenic 
has  not  the  power  it  possesses  over  psoriasis  and  chronic  eczema,  but  it  is 
often  useful  and  sometimes  remarkably  so ;  it  is  best  given  in  small  doses 
combined  with  steel.  Quinine  or  bark  and  mineral  acids  are  often  useful. 
Milk  and  farinaceous  diet  appears  to  suit  best,  and  cod-liver  oil  should  be 
taken  if  it  does  not  interfere  with  other  food.  Good  red  wine,  or  sometimes 
porter,  is  in  certain  cases  decidedly  beneficial. 

In  one  obstinate  case  the  patient,  an  otherwise  healthy  old  gentleman, 
completely  recovered  after  six  weeks'  sojourn  at  Strathpeffer,  in  Ross-shire. 
In  another  well-marked  and  very  severe  case,  dry,  scaly,  universal,  and 
pruriginous,  in  a  clergyman  about  sixty,  long  perseverance  with  soothing 
ointments,  and  increasing  doses  of  arsenic  internally,  restored  him,  after 
several  months,  to  almost  complete  freedom  from  the  disease. 
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"A  most  instant  tetter  barked  about. 
Most  lazar-like,  with  vile  and  loathsome  crust 
All  my  smooth  body." — Samlet. 

Names  and  definition — Anatomy — Histology — Local  distribution — Age  and  sex 
— Diagnosis — ^Etiology — Prognosis — Femphigiis  maligniis — A  cute  form 
of  Pemphigus — P.  foliaceus — P.  serpiginosus — P.  vegetans — Hutchinson's 
cases — Cheiropompholyx — Frequency  of  pemphigus —  Treatment. 

Epidermolysis  bullosa. 

Dermatitis  herpetiformis  of  Duhring — Hydroa  cestivalis — Impetigo  herpetiformis. 

Wb  now  come  to  a  form  of  superficial  dermatitis  which  is  decidedly 
rare  compared  with  eczema  or  psoriasis.  Although  not  less  remarkable  than 
these  in  its  anatomical  characters,  its  course  and  natural  history  are  far  less 
characteristic,  its  causes  more  obscure,  and  its  true  pathology  equally  un- 
known. It  has  been  called  by  two  names,  pemjjhigtts  and  pomijholyx ;  \ 
but  of  these  terms,  which,  like  "  lepra  "  and  "  psoriasis,"  were  made  separate 
genera  by  Willan  and  his  disciples,  there  is  no  need  to  retain  more  than  one. 

The  name  pomphus  seems  to  have  been  first  medically  applied  to  what 
we  now  call  a  wheal ;  pemphix  meant  a  bulla,  and  the  word  p)^'>^phigii^  was 
•originally  coined  to  a  supposed  "  febris  bullosa  "  of  doubtful  nature. 

It  was  by  Willan  associated  with  erysipelas,  a  striking  examjple  of  the 
ill  result  of  following  an  anatomical,  or  any  exclusive,  basis  of  classification 
for  such  complex  conditions  as  diseases.  He  had  previously  united  it  with 
vesicular  diseases,  but  distinguished  the  two  orders  in  consequence  of  the 
criticism  of  Tilesius,  of  Leipsic  ("  iiber  die  flechtenartigen  Ausschlage,"  in 
Martin's  '  Paradoxien,'  1801).  Bateman  practically  admitted  only  one 
bullous  disease,  a  chronic  superficial  dermatitis,  characterised  by  blebs. 

Until  more  is  known  of  the  pathology  of  bullous  eruptions  the  recogni- 
tion of  pemphigus  as  distinct  from  the  rest  must  be  regarded  as  only  pro- 
visional. 

Anatomy. — The  bullaei  of  pemphigus  may  begin  with  a  scarcely  demon- 
fltrable  papular  stage ;  but  the  first  lesion  seen  is  a  small  transparent  vesicle 
which  rapidly  increases  to  the  size  of  a  i^ea  or  larger.  These  bullse  arc 
sometimes  seated  on  perfectly  natural  skin ;  sometimes  they  are  siuTounded 

*  iSyw.— Bladder-tetter— Pompholyx—Peniphigus  chronicus — P.  vulgaris.— Fr.  Pem- 
phigus.—  Oerm.  Blasenausschlag. 

t  UofiipoXv^,  and  ni/m/ii^  both  mean  a  ])ul)ble  or  blister.  The  former  is  almost 
synonymous  with  ^vaaXiQ,  and  is  applied  by  Hippocrates  to  the  froth  which  forms  on 
urine  ('  Aphor.,'  vii,  §  34). 
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by  a  rose-coloured  injected  ring,  but  this  is  narrow,  and  they  are  never 
lound  upon  an  actively  inflamed  or  swollen  surface.  They  usually  burst 
when  not  bigger  than  a  pea  or  a  marble,  but,  on  the  other  hand,  will  some- 
times grow  to  the  size  of  a  billiard  ball.  They  are  usually  tense  and  hemi- 
spherical, occasionally  oval.  There  may  be  either  a  single  bleb  or  several 
or  various  sizes,  irregularly  scattered  over  the  same  region,  and  in  such 
groups  the  intervening  skin  is  often  injected.  Each  bulla,  however,  forma 
separately,  and  it  is  very  rare  for  two  to  run  together.  The  contained 
liquid  is  transparent,  and  gives  the  bulla  a  pearly  appearance.  When 
removed  by  pricking  the  bleb,  it  is  thin,  colourless  or  yellow,  usually  not 
coagulating,  but  becoming  opalescent  or  turbid  on  heating,  and  showing 
a  few  leucocytes  under  the  microscope.  After  a  time,  however,  it  often, 
becomes  thick  from  increase  of  leucocytes,  and  before  the  bulla  bursts 
it  may  be  opaque  and  yellow— in  fact,  almost  purulent.  The  contents 
do  not,  however,  acquire  the  thick  creamy  character  of  pure  pus,  and 
always  begin  as  serous  and  not  purulent  exudation.  Threads  of  fibrin 
also  appear,  not  unfrequently  before  the  rupture  of  the  vesicle.  Still  more- 
common  is  an  admixture  of  blood,  which  gives  a  pinkish  aspect  to  th& 
bulla.  After  it  has  burst  fresh  secretion  soon  ceases,  the  ruptured  cuticle  is 
either  torn  off  or  adheres  to  the  exudation,  and  the  lymph,  whether  serous, 
puriform,  or  coagulated,  dries  up  into  a  thin  yellow  crust,  which  may  be 
more  or  less  stained  by  haemoglobin.  This  soon  falls  off  and  leaves  a 
smooth,  healthy  surface,  with  scarcely  any  desquamation ;  but  some  passive 
injection  remains,  and  with  this  may  be  mingled  more  or  less  pigmentation, 
so  that  the  circular  patches,  of  sizes  vaiying  from  a  sixpence  to  a  florin^ 
remain  for  some  time  as  characteristic  evidence  of  pemphigus. 

Histology. — The  inflammatory  exudation  of  a  bulla  produced  by  such  aa 
irritant  as  cantharides  takes  place  in  the  deepest  part  of  the  Malpighian 
layer  of  the  epidermis.  The  cells  of  this  layer  are  first  drawn  out  inta 
bands  by  the  accumulating  serum,  so  that  in  the  early  stage  each  vesicle- 
consists  of  a  series  of  loculi,  as  in  the  case  of  a  burn,  first  described  by 
Biesiadecki;  this  stage  is  long  and  well  marked  in  the  case  of  traumatic- 
bullae  and  in  the  vesicles  of  smallpox. 

The  bullae  of  pemphigus,  however,  as  shown  by  Leloir  and  Auspitz,  con- 
sist of  an  exudation  of  serum  between  the  horny  layer  of  epidermis  and  the- 
deeper  Malpighian  layer,  or  between  the  granular  layer  and  those  beneath 
it,  without  the  cells  themselves  being  much  affected.  There  is  no  vacuola- 
tion  of  cells ;  the  cavity  is  at  no  stage  multilocular,  and  the  formation  of 
the  bleb  is  far  more  rapid  than  that  of  an  inflammatory  vesicle  or  pustuli^ 
of  half  its  size. 

No  scars  are  left  after  pemphigus,  but  there  is  often  some  degree  of  pig- 
mentation, and  in  long-standing  cases  this  may  become  deep  and  extensive. 

Distribution. — ^Pemphigus  differs  from  eczema  and  from  psoriasis  in- 
being  unsj/mmetrical,  and  having  no  definite  local  predilection.  The  bullae 
appear  sometimes  singly  (P.  solitarius),  or  succeed  one  another  indefinitely 
upon  distant  parts  of  the  body — pompliolyx  diutina,  a  needless  term  and 
ambiguous.  More  often  two  or  three  up  to  half  a  dozen  form  an  irregular 
patch  ;  and  isolated  bullae,  or  one  or  two  other  patches  follow  on  other  parts 
of  the  surface.  Occasionally  the  trunk  and  limbs  are  so  covered  that 
scarcely  any  region  can  be  said  to  be  entirely  free,  yet  even  then  the  lesions 
show  no  preference  for  one  part  over  another. 

There  is  scarcely  any  part  of  the  surface  on  which  pemphigus  may  not 
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be  seen.  On  the  trunk  and  limbs  it  is  most  frequent;  the  abdomen  and 
thighs,  the  genital  organs,  the  ears,  the  hands  and  the  feet,  even  the  palms 
and  soles  and  the  matrix  of  the  nails  may  occasionally  be  the  seat  of  pem- 
phigus ;  the  hairy  scalp  is  least  frequently  alf ected. 

Bullae  have  been  obsei-ved  in  the  mouth  and  on  the  conjunctiva,  and  in 
one  case  of  the  writer's  the  latter  complication  was  present.*  Oculists  meet 
with  such  cases  confined  to  the  eye,  and  when  adhesion  of  the  two  layers  of 
conjunctiva  takes  place,  the  result  is  the  "essential"  shrinking  of  the  con- 
junctiva described  by  von  Griiefe  (C.  J.  Symonds,  'Clin.  Trans.,'  1890). 

Age  and  sex. — Pemphigus,  though  belonging  to  the  rarer  diseases  of  the 
skin,  may  be  seen  in  patients  of  almost  any  age.  It  is  commonest  in  chil- 
dren, decidedly  infrequent  in  adults,  but  may  sometimes  be  observed  in 
elderly  patients,  when  it  is  apt  to  assume  its  more  severe  characters. 

Occasionally  pemphigus  occurs  in  local  epidemics  among  infants  living 
in  unfavourable  conditions.  This  has  been  described  as  Pemphigus  neona- 
torum, and  is  distract  from  the  bullous  eruption  of  hereditary  syphilis. 

Among  38  consecutive  cases  of  the  writer's,  10  occurred  in  males,  and  28 
in  females ;  7  between  one  and  five  years  of  age,  15  between  six  and  ten 
years,  11  between  nineteen  and  fifty,  and  one  in  an  old  woman  of  sixty-eight. 

Diagnosis. — The  bulke  of  this  disease  are  so  characteristic  that  it  cajmot 
be  overlooked,  and  cannot  be  mistaken  for  eczema,  lichen,  psoriasis,  or  any 
other  of  the  forms  of  superficial  dermatitis  already  described.  But  aU  bul- 
lous eruptions  are  not  pemphigus. 

1.  Blisters  may  be  produced  designedly  or  accidentally  by  local  irritants, 
especially  by  scaldiiig  water,  or  by  cantharides.  The  traumatic  bullae  which 
follow  extreme  heat  are  of  two  kinds — ^true  infiammatory  products  contain- 
ing serum  or  pus,  and  bladders  filled  with  gas,  which  have  been  formed  by 
the  lymph  of  the  living  skin  being  turned  into  vapour  and  expanded  by 
heat.  The  latter  condition  was  long  ago  described  by  Hilton  as  the  result 
of  bums  and  scalds ;  it  is  of  rare  occurrence.  Its  purely  physical  nature 
he  proved  by  the  fact,  which  the  writer  has  himself  verified,  that  it  is  possible 
to  produce  it  in  the  skin  after  death.  If  a  hot  iron  be  held  close  to  the 
surface,  the  cuticle  rises  in  a  blister  like  that  produced  by  the  sun  on  a 
painted  board,  and  on  pricking  it,  no  liquid  is  found  within.  This  is  strik- 
ingly seen  in  a  negro's  skin,  when  the  white  cuticle  is  raised  from  the  dark 
ret«  mucosum  beneath. 

Factitious  inflammatory  bullge  are  usually  seen  on  the  arms,  and  in 
doubtful  cases  the  glistening  scales  of  the  elytra  of  the  Spanish  fly  may  often 
be  distinguished  by  a  lens. 

2.  Scabies  is  sometimes  accompanied  by  bullae,  especially  in  children. 
An  example  of  this  was  figured  by  the  writer  in  the  face  of  a  child  whose 
appearance  closely  simulated  that,  of  pemphigus  ('Guy's  Hospital  Reports,' 
1877,  pi.  i),  and  another  was  recorded  by  Dr  Fagge  {ibid.,  1870,  p.  333). 

3.  Syphilitic  eruptions  in  the  later  stage  of  the  disease  are  often  bullous. 
Usually  the  exudation  becomes  purulent,  and  the  resulting  crusts  are  mas- 
sive, dark  from  blood-pigment,  and  more  or  less  conical,  forming  the  con- 
dition described  as  "  rupia,"  and  leaving  a  superficial  ulcer  when  they  fall 
off,  with  considerable  pigmentation  and  final  cicatrisation.  In  cases  of  con- 
genital syphilis,  however,  bullae  exactly  like  those  of  pemphigus  may  be 
observed.  Besides  other  signs  of  inherited  lues,  the  appearance  of  the 
bullae  on  the  palms  and  soles  is  a  character  which  is  diagnostic. 

•  See  Mr  Brailey's  account  of  tliis  case  ('Guy's  Hospital  Reports,'  1891,  xlviii,  p.  165). 
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4.  Iodide  of  potassium  occasionally  produces  blebs,  along  Avith  other 
lesions,  which  have  been  mistaken  for  those  of  pemphigus. 

5.  More  difficult  of  distinction  from  true  pemphigus  are  the  bulhe  of 
•certain  forms  of  erythema,  to  be  described  in  the  folloA\dng  chapter  as 
herpes  ins  and  erythema  bullosum,  and  also  the  chronic  bullous  affection 
called  pemphigus  pruriginosus  in  pregnant  women  (p.  897).  Their  locaUty 
and  symmetry,  their  multiformity,  and  their  more  acute  or  subacute  course, 
are  the  chief  marks  which  distinguish  these  erythematous  bullae  from  true 
pemphigus. 

6.  Bullae  are  undoubtedly  caused  by  certfiin  forms  of  peripheral  neuritis 
and  also  by  lesions  of  the  cord.  Such  are  the  occasional  results  of  myelitis, 
and  such  is  the  pathology  of  the  bullae  of  leprosy  and  the  vesicles  of  zona,' 
and  also  of  many  cases  of  injury  to  the  spinal  centres  or  their  nerves 
recorded  by  Weir  Mitchell,  by  Hutchinson,  Bowlby,  and  other  Avriters  {cf. 
Tol.  i,  p.  574).  But  such  secondary  cutaneous  lesions  do  not  seem  to  be 
■clinically  related  to  pemphigus,  or  to  bullous  erythema,  or  to  zona. 

7.  The  distinction  between  pemphigus  and  Dermatitis  herpetiformis  will 
he  considered  separately,  p.  888. 

jEtiology. — The  cause  of  pemphigus  is  absolutely  unknown,  although,  as 
in  other  cases,  teething,  gastric  irritation,  excess  in  diet,  irritability  of  the 
system,  mental  affections,  anxiety,  fatigue,  amenorrhoea,  exposure  to  cold, 
.and  residence  in  damp  situations  have  been  confidently  stated  as  each  a 
cause  of  the  disease.  According  to  Alibert,  the  "  lymphatic  temperament " 
predisposes  to  pemphigus,  which  perhaps  meant  what  is  true,  that  it  is 
more  common  in  children  than  in  adults. 

It  is  now  well  established  that  pemphigus  is  never  contagious.  Hebra 
recorded  one  remarkable  case  of  heredity. 

Some  cases  appear  by  their  distribution  to  depend  on  peripheral  neuritis, 
and  such  tropho-neurotic  cases  would  connect  pemphigus  with  zona  (so 
Schwimmer,  of  Buda-Pesth,  and  some  other  authorities).  No  doubt  some 
forms  of  bullous  dermatitis  are  angioneurotic  in  pathology,  but  these  are 
not  pemphigus. 

In  other  cases  bacteria,  most  often  diplococci,  have  been  found  in  the 
contents  of  the  bullae ;  but  they  have  often  been  sought  for  in  vain,  and 
there  is  no  reason  to  believe  that  they  are  specific. 

Prognosis. — In  children  jDemphigus  is  rarely  fatal  (excluding  so-called 
syphilitic  pemphigus),  and  under  suitable  internal  treatment  it  is  in  most 
cases  quickly  curable.  But  in  old  persons  it  is  apt  to  spread  very  widely; 
sleeplessness  and  loss  of  appetite  follow,  and  death  may  result.  This  is  most 
to  be  feared  when  there  is  chronic  renal  disease  present,  but  a  fatal  result 
may  occur  independently  of  this  complication. 

Such  cases  have  been  made  a  distinct  variety,  pemphigus  maligmis  vel 
■cachecticu^.  The  bullae  are  veiy  nmnerous,  are  never  tiglitly  filled  with 
serum,  but  look  flaccid  and  rupture  early.  There  is  little  effort  at  healing, 
and  extensive  raw  patches  cause  much  pain  and  distress,  combined  sometimes 
with  more  or  less  itching.  The  exudation  is  frequently  hasmorrhagic  and 
sometimes  fibrinous,  and  the  mucous  membranes  are  apt  to  be  affected. 
As  in  other  severe  and  extensive  forms  of  dermatitis,  there  is  sometimes 
albumen  in  the  urine,  independently  of  previous  Bright's  disease. 

These  serious  cases,  though  rare  except  in  old  persons,  may  occur  at 
any  age ;  in  children,  bullae  after  bursting  are  sometimes  succeeded  by  gan- 
grene, and  this  Pemphigus  gangroenosus  has  also  been  separately  described. 
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It  has  no  doubt  been  frequently  confused  with  what  used  to  be  called  "  rupia 
escharotica,"  that  is  to  say  with  a  bullous  syphilitic  eruption.  But  there  is 
no  question  that  true  gangrenous  pemphigus  does  occur,  alone  or  after 
varicella.  In  a  little  boy  aged  four,  who  died  of  gangrenous  pemphigus, 
after  chicken-pox  in  Guy's  Hospital  in  1882,  we  found  post  mortem  all  the 
viscera  perfectly  normal,  and  there  was  no  reason  to  suppose  the  presence 
of  congenital  lues. 

Acute  pemphigus. — Hebi-a  discussed  the  existence  of  acute  or  febrile 
pemphigus  (fehris  pemphigodes),  and,  like  Bateman  before  him,  concluded 
that  when  urticaria  and  herpes  iris,  erysipelas,  and  rupia,  with  other  forma 
of  syphilis  are  excluded,  there  is  no  such  disease.  The  existence  of  such 
cases,  however,  is  now  weU  established.  Dr  Southey  recorded  a  case  ('  Clin. 
Soc.  Trans.,'  viii,  1875),  Dr  Payne  another,  with  a  table  of  temperature 
('  St  Thos.  Hosp.  Rep.,'  vol.  xii),  and  Sir  D.  Duckworth  a  third  ('  St  Barth. 
Hosp.  Rep.,'  vol.  xx).  The  last  occurred  in  a  man  of  fifty-four,  suffering 
from  Bright's  disease,  and  he  died  on  the  ninth  day ;  but  the  event  was 
probably  not  due  to  the  eruption  on  the  skin,  and  if  not  cut  short  by  death 
this  might  have  proved  chronic.  Moreover,  it  is  possible  that  this,  as  well 
as  other  cases,  might  be  interpreted  as  bullous  erythema,  though  it  would 
doubtless-  be  difficult  to  maintain  the  distinction  in  every  instance.  Some 
authors  distinguish  the  fatal  cases  as  malignant,  but  this  seems  needless. 
The  acute  cases,  whether  they  run  a  favourable  course  or  not,  are  very  rare. 

Mr  Fernet  recorded  eight  cases  of  a  febrile  bullous  disease  occurring 
in  butchers,  which  he  regarded  as  acute  pemphigus.  In  some  of  these  cases 
Dr  Bullock  found  a  diplococcus,  probably  identical  with  that  described  by 
Demme  ('  Brit.  Journ.  Derm.,'  May,  1896).  See  also  Dr  Whipham's  two 
cases  of  Acute  Pemphigus,  published  in  the  '  Lancet '  for  1896  (vol.  i^ 
p.  1219,  and  Dr  Payne's,  ibid.,  1893,  vol.  ii,  p.  421). 

Pemphigus  foliaceus. — Cazenave  described  imder  this  title  a  remarkable 
form  of  cutaneous  disease  which  has  since  been  recognised  by  Hebra  and 
later  dermatologists.  It  is  rare,  and  the  writer  has  only  seen  two  well- 
marked  cases,  one  at  Vienna,  and  the  other  in  Guy's  Hospital,  which  was 
modelled  for  the  museum  ('  Catalogue,'  p.  94). 

The  patients  are  usually  adult  women.  The  blebs  appear  at  first  like 
those  of  ordinary  pemphigus,  but  they  never  become  tense  and  pearly  in 
appearance.  They  rupture  early,  and  form  thin,  dirty-white  laminae,  which 
continue  to  exude  a  scanty  secretion.  The  aspect  of  the  affected  skin  has 
been  likened  to  that  of  flaky  pie-crust,  to  birch-bark,  and  to  dead  lea\^es — 
whence  the  specific  name. 

The  distribution  of  this  form  of  pemphigus  is  remarkable,  in  being 
more  or  less  universal.  On  this  ground  and  that  of  its  malignancy  the  late 
Dr  Baxter  associated  it  with  pityriasis  rubra.  Cases  have  been  described 
as  originating  in  a  condition  like  Duhring's  Dermatitis  herpetifoi'mis.  The 
mucous  membrane  of  the  mouth  and  fauces  is  affected,  and  the  hair  falls  off. 

The  course  of  P.  foliaceus  is  very  slow,  and  there  is  no  disposition  to 
recovery.  Indeed,  it  is  doubtful  whether  any  genuine  case  of  pemphigus 
foliaceus  has  ended  favourably.  Drugs  have  little  or  no  influence  upon  it, 
and  after  a  protracted  illness  the  patients  die  emaciated,  or  are  carried  off 
by  some  intercurrent  disease. 
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Serpiginom  pemphigus  is  a  rare  form,  which  arises  only  in  the  most 
chronic  cases.  The  bullae,  which  are  small,  are  seen  on  the  red  advancinir 
border  of  a  considerable  space  of  skin,  formerly  the  seat  of  others  that  have 
disappeared.  When  first  seen  in  this  latter  stage  it  might  well  puzzle  an 
obsei-ver.  A  well-marked  case  of  pemphigus  serpiginosus,  which  began  as 
an  ordinary  case,  recurred,  and  each  time  was  cured  bv  arsenic  It  fur- 
iiished  two  of  Mr  Towne's  models  in  the  museum  of  Guy's  Hospital  ('  Cata- 
logue,' p.  92).  ^ 

FempUgus  wyeto?w.— Neumann  described  under  this  title  a  bullous 
disorder  m  which  the  bursting  of  the  bullse  is  foUowed  by  the  appearance  of 
granulation  masses  {i.e.  ulcers  covered  with  framboesiform  papiUary 
growths).  The  cases  were  not  benefited  by  arsenic,  and  ended  fatally. 
Eleven  cases  have  now  been  recorded  in  Germany,  one  bv  Dr  Crocker 
C  Med.-Ch.  Tr.,'  March  12th,  1889),  one  by  Dr  Mapotber,  of  Dublin  {ihid), 
one  by  Dr  R.  Hyde  from  America  ('  Journ.  Cutan.  and  Gen.-ur.  Dis.,'  Nov., 
1891),  and  another  by  Mr  T.  P.  Lowe,  of  Bath  ('Lancet,'  1891,  vol.  i,' 
p.  1046),  and  Dr  Stopford  Taylor  ('  Journ.  of  Derm.,'  1894,  p.  178).  It  is 
called  Erythema  bullosum  vegetans  by  Unna.  The  only  case  of  this  remark- 
able form  of  disease  which  the  writer  has  seen  was  in  a  patient  of  Mr 
Hutchinson's,  who  has  referred  to  the  case  in  his  '  Archives '  (vol.  vi,  p.  199). 
Like  P .  foliaceus,  this  fonn  differs  from  ordinary  pemphigus  in  affecting 
the  mucous  membranes,  in  resisting  arsenic,  and  in  a  fatal  event. 

Hutchinson's  bullous  disease  of  hands  and  feet. — ^A  curious  form  of 
bullous  eruption,  which  may  be  provisionally  called  2^ejnphigus  vegetans 
mitis,  was  shown  by  Mr  Hutchinson  at  the  Pathological  Society,  as  "  hand- 
foot-and-mouth  disease."  Beside  the  bullse  on  the  trunk  and  limbs,  there 
was  severe  inflammation  of  the  hands  with  loss  of  nails,  and  also  inflamed 
mucous  membrane  of  the  mouth  and  tongue.  A  case  was  exhibited  at  the 
Dermatological  Society  in  1885,  which  was  recognised  by  Mr  Hutchinson  as 
of  the  same  character.  There  was  unmistakable  pemphigus  here,  and  both 
loss  of  nails  and  sore  mouth  in  pemphigus  have  been  described  by  Hebra, 
so  that  no  doubt  he  would  have  included  under  that  title  the  cuiious  cases 
described.  Moreover,  the  same  combination  was  described  by  Rayer  as  com- 
plicating pemphigus. 

Pemphigus  neonatorum  has  been  described  as  affecting  cachectic  infants, 
and  as  sometimes  complicated  by  purpura  or  by  gangi-ene.  They  are  dis- 
tinct from  the  bullous  form  of  congenital  syphilis,  and  are  probably  the 
result  of  septic  infection. 

Gheiropompholyx. — This  affection  also  was  described  by  Mr  Hutchinson. 
It  is  chiefly  confined  to  the  hands  and  feet,  is  symmetrical,  affects  the  nails, 
is  recurrent,  and  the  bullae  are  small  without  dermatitis  around  them.  Dr 
Robinson,  of  New  York,  Dr  Liveing,  and  other  writers  have  described  similar 
cases.  It  affects  the  palm  and  sides  of  the  fingers,  as  well  as  the  dorsiun  of 
the  hand.  Before  rupture  the  small  bullae,  or  large  vesicles  under  the  thick 
skin  of  the  fingers,  are  described  as  like  sago  grains.  This  disease  is  pro- 
bably distinct  from  the  affection  of  the  sweat-glands  described  by  the  late 
Dr  Fox  as  dysidrosis  (cf.  supra,  p.  858).  It  more  nearly  resembles  erythema, 
bullosum. 
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Frequency  of  pemphigus  generally. — Hebra,  writing  of  twenty  years' 
experience  in  the  General  Hospital  of  Vienna,  as  well  as  in  his  large  private 
practice,  could  reckon  only  about  200  cases.  He  estimated  that,  excluding 
infants,  one  case  of  pemphigus  occurred  in  10,000  cases  of  illness  generally. 
We  must  remember  that  the  hospital  statistics  apply  to  all  medical  (as  well 
as  surgical)  diseases,  whereas  his  own  practice  was  exclusively  dermatolo- 
gical.  He  found  in  thirty  years'  statistics  at  the  General  Hospital  that 
thei-e  were  ten  cases  of  pemphigus  in  men  for  rather  more  than  three  in 
women,  excluding  pemphigus  foliaceus.  In  a  report  to  the  American  Derma- 
tological  Association  in  1881,  only  twenty  cases  occur  in  11,000 ;  Erasmus 
Wilson  reported  only  nineteen  cases  among  10,000  private  patients ;  and 
Kaposi,  in  1890,  had  met  with  only  210  cases  among  more  than  40,000 
cases. 

Treatment. — In  Joseph  Frank's  work  on  diseases  of  the  skin  he  stated 
that  the  best  treatment  of  pemphigus  is  to  leave  it  alone.  Hebra  proved 
the  uselessness  of  diuretics  and  purgatives,  tonics  and  quinine,  mineral  acids 
and  Carlsbad  waters.  Formerly  English  physicians  recommended  vene- 
section or  leeches  with  antiphlogistic  regimen,  but  with  a  caution  to  pui-sue 
the  plan  guardedly,  which  probably  meant  not  to  pursue  it  at  all.  They 
also  recommended  acids  and  bark.  In  the  first  edition  of  Wilson's  work 
(p.  142)  he  writes  :  "  When  there  is  reason  to  believe  that  the  eruption  is 
an  effort  on  the  part  of  nature  to  determine  to  the  surface  a  morbid  disposi- 
tion, I  should  strongly  recommend  the  employment  of  mustard  baths  to  the 
entire  surface  of  the  skin,  or  a  stimulating  liniment  of  some  kind,  such  as 
that  of  croton  oil,  in  the  proportion  of  a  drachm  to  an  ounce  of  olive  oil,  to 
be  well  rubbed  into  the  sound  parts  of  the  skin."  Hai-dy  says  :  "  Le  traite- 
ment  general  du  pemphigus  est  encore  a  trouver."  German  authorities 
speak  doubtfully  of  the  prognosis  in  this  disease,  and  depend  chiefly  upon 
local  applications  for  its  treatment.  The  late  Dr  Tilbmy  Fox  recommended 
chlorate  of  potash,  good  food,  and  above  all  quinine,  which  he  preferred  to 
arsenic. 

At  the  present  time,  however,  most  English  physicians  are  agreed  that 
arsenic  is  as  much  a  specific  remedy  for  pemphigus  as  for  psoriasis.  No 
doubt  it  occasionally  fails,  even  in  ordinary  cases ;  but  this  can  also  be  said 
of  mercury  in  syphilis,  and  no  one  pretends  that  arsenic  will  cure  gangrenous 
pemphigus,  or  pemphigus  foliaceus,  or  bad  cases  of  extensive  pemphigus  in 
aged  patients ;  but  in  nine  tenths  of  the  cases  of  pemphigus  occurring  in 
children  and  young  adults  the  statement  holds  good  that  arsenic  may  be 
esteemed  a  sure  remedy,  even  in  severe  cases.  The  drug  should  be  adminis- 
tered on  the  same  principles  and  with  the  same  determination  as  recom- 
mended in  psoriasis. 

Occasionally,  however,  we  meet  with  cases  in  which,  after  perseverance 
with  varied  doses  and  varied  forms  of  administration,  we  are  obliged  to 
abandon  arsenic,  not  because  of  its  disagreeing  (that  can  always  be  met  by 
■diminishing  the  dose),  but  because  the  disease  is  unchecked.  The  best 
remedy  then  is  tincture  of  steel.  Sometimes  quinine  or  cod-liver  oil  suc- 
ceeds when  other  drugs  have  failed.  Cod-liver  oil  is  useful  in  the  case  of 
■children,  and  full  diet  is  always  necessary.  Alcohol  in  some  form  is  called 
for  in  the  more  severe  cases,  rum  and  milk,  or  mist.  sp.  vini  gallici,  or 
porter  where  nutrition  is  most  at  fault,  and  champagne  or  port  wine  where 
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stimulation  is  needed.  Neisser  recommends  in  such  cases  subcutaneous 
injection  of  strychnia. 

In  true  gangrenous  pemphigus  of  children,  excluding  syphilis,  brandy 
and  strong  broths,  or  raw  meat,  with  chlorate  of  potash  internally,  is  the 
best  treatment,  and  conmionly  proves  successful.  But  even  in  infants  one- 
mimm  drops  of  Fowler's  solution  should  be  administered. 

In  bad  cases,  especially  in  aged  patients,  attended  with  restlessness  and 
distress,  opium  is  a  most  valuable  remedy,  but  unfortunately  its  use  is 
forbidden  or  much  circumscribed  by  the  not  infrequent  presence  of  albu- 
minuria. When  this  is  absent  it  has  a  most  valuable  effect.  In  P.  vegetans 
and  "  hand  and  mouth  "  cases,  opium  is  particularly  indicated. 

So  far  as  is  known,  neither  arsenic  nor  any  other  drug  is  of  service  in 
cases  of  pemphigus  foliaceus. 

Locally,  whatever  application  is  most  soothing  is  best :  either  zinc  oint- 
ment, or  oxide  of  zinc  in  powder,  or  what  is  often  more  pleasant  and  effec- 
tual, oxide  of  zinc  with  finely  powdered  chalk  or  gypsum  suspended  in  water, 
and  applied  with  a  large  soft  brush.  In  very  extensive  and  severe  cases 
continuous  baths  have  proved  useful. 

Epidermolysis  bullosa. — ^Under  this  title  have  been  described  several 
cases  of  bullous  dermatitis,  which  differ  in  certain  respects  from  Pemphigus. 
Some  of  the  cases  have  been  described  as  Congenital  Pemphigus,  and  Dr 
W.  Beatty,  of  Dublin,  has  recorded  three  cases  in  a  father  and  his  two 
children.* 

The  characters  are  that  the  bullae  are  called  out  by  friction  or  injury, 
that  they  often  occur  soon  after  birth,  that  they  are  usually  heemorrhagic, 
that  they  affect  the  nails  and  the  conjunctiva,  causing  more  or  less  per- 
manent results.  There  is  sometimes  great  imtation,  like  Pemioliigus  pru- 
riginosus.  Arsenic  is  of  no  sei-vice.  Three  cases  have  been  published  by 
Payne,  t  two  by  Wickham  Legg;^  and  others  by  Kobner  (who  gave  the 
name  "  Dermatolysis  bullosa  hereditaria  "),  Brocq,  Lesser,  Duhring  (as  con- 
genital chronic  pemphigus  with  atrophy),  and  Colcott  Fox. 

Dermatitis  herpetiformis.^ — Dr  Duhring,  of  Philadelphia,  proposed  in 
1884  to  unite  certain  bullous  and  vesicular  foniis  of  dermatitis  under  this 
title,  including  most  cases  of  what  Bazin  had  called  Hydi-oa,  as  well  as 
those  which  Dr  Tilbury  Fox,  in  a  posthumous  paper  (published  in  the 
American  '  Archives  of  Dermatology '  for  1880),  had  i-ecognised  under  that 
name.  This  would  have  been  only  a  change  from  a  meaningless  but  dis- 
tinctive tenn  to  a  new  one ;  but  there  was  a  more  important  change  involved 
when  Dr  Duhring  included  also  Herpes  bullosus.  Pemphigus  pruriginosus. 
Herpes  gestationis,  Impetigo  herpetiformis,  and  other  ill-defined  species  of 
PemjDhigus  or  Herpes. 

*  See  his  article  in  the  '  Brit.  Journ.  of  Derm.'  for  August,  1897,  with  a  full  record  of 
cases,  and  Dr  Colcott  Fox's  case  in  the  September  number  following.  Also  Dr  Payne's 
earlier  account  published  in  the  '  Lancet '  in  August,  1893,  p.  425,  under  the  title  "  Con- 
genital Traumatic  Bullous  Disease ;  "  Goldschneider  drew  attention  to  the  condition  in  1882 
!is  "  Hereditiire  Neiguug  zur  Blasenhildung and  the  cases  of  congenital  ulceration  with 
])emphigus  in  children  recorded  by  Tilbury  Fox  in  the  '  Lancet,'  in  1879,  no  doubt  belong 
to  the  same  group. 

t  '  St  Thomas's  Hosp.  Rep.,'  1882  and  1886. 

t  '  St  Bartholomew's  Hosp.  Rep.,'  1883. 

§  Si/n. — Dermatitis    polymorpha     pruriginosa    (Brocq) ;    Syiiroa  herpetiformis 
(Crocker). 
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The  tendency  of  recent  writers  has  been  to  restrict  the  meaning  of 
Pemphigus,  as  understood  by  Hebra,  to  a  primary  bullous  eruption  with  a- 
chronic  or  subacute  course,  absence  of  severe  irritation,  and  irregular  dis- 
tribution. After  excluding  traumatic  and  artificial  bullae,  caused  accident- 
ally or  intentionally  by  scalding  water  or  cantharides,  and  the  occasional 
blebs  seen  in  the  course  of  scabies  or  as  the  result  of  congenital  or  at 
acquired  syphilis,  and  toxic  eruptions  with  bullae,  there  remain  a  consider- 
able number  of  cases  which  resemble  pemphigus  in  the  presence  of  bullae 
only.  Many,  perhaps  most  of  these,  find  their  place  as  bullous  erythema, 
for  to  this  group  they  seem  to  be  most  nearly  related  by  their  acute  or  sub- 
acute course,  their  predilection  for  the  back  of  the  forearms  and  wrists,  the 
shins  and  the  insteps,  their  recurrence,  their  mildness,  the  absence  of  severe- 
itching,  and  their  occurrence  along  with  urticaria  and  papular  forms  of 
eiythema.  This  form  of  bullous  dermatitis  will,  therefore,  find  its  place  iit 
the  following  chapter. 

Duhring's  cases  are  marked  by  an  acute  onset,  but  a  chronic  and  recur- 
rent, or  relapsing,  course ;  by  the  presence  of  large  red  patches  with,  raised 
margins  and  depressed  centres,  of  vesicles,  and  even  pustules,  beside  bullae ; 
by  an  extensive  distribution,  chiefly  on  the  trunk,  but  often  affecting  the- 
limbs ;  and,  above  all,  by  severe  itching. 

The  lesions  are  described  as  multiform,  macular,  papular,  vesicular,  or 
bullous,  but  apt  to  occur  in  groups  of  vesicles  on  an  injected  disc,  like 
Herpes  as  defined  by  Willan  and  Bateman.  The  parts  affected  seem  to  be 
chiefly  the  arms,  the  hands,  the  buttocks  and  thighs,  but  also  the  back, 
abdomen,  genitals,  and  trunk  generally,  the  only  part  exempt  being  the 
face.  The  course  is  acute  or  subacute  with  recurrence,  but  often  chronio- 
and  persisting  for  years.  The  symptoms  are  burning  at  first,  and  after- 
wards pruritus.  Tlie  mucous  membrane  of  the  mouth  and  nose  may  also- 
be  invaded. 

The  result  is  usually  favourable,  but  not  uniformly  so ;  and  the  treat- 
ment is  chiefly  what  used  to  be  called  expectant,  though  some  cases  are 
reported  as  cured  and  others  as  aggravated  by  arsenic.  It  does  not  appear 
to  be  ever  fatal,  as  Pemphigus  undoubtedly  is  in  a  considerable  minority 
of  cases,  but  it  is  not  very  amenable  to  treatment,  and  very  prone  to  relapse. 
Belladonna,  quinine,  ol.  morrhuae,  alkalies,  colchicum,  and  mineral  waters 
have  each  been  recommended  as  more  or  less  useful. 

Locally  tarry  preparations,  like  oleum  cadini  (juniper  oil)  and  liquor 
picis  carbonis,  ichthyol,  phenol,  and  thymol,  have  been  found  useful.  Duh- 
ring  himself  found  sulphur  ointment  of  great  value  in  vesicular,  pustular, 
or  bullous  cases.  Hyde  and  Montgomeiy  conclude  by  saying  that  it  is  not 
certain  that  the  disease  is  ever  completely  relieved,  though  temporary 
recovery  from  repeated  attacks  is  common. 

It  seems  clear  to  the  writer  that  a  certain  number  of  the  cases  described 
as  D.  herpetiformis  would  have  been  called  Pemphigus  by  Hebra,  and, 
indeed,  they  are  called  so  still  in  Vienna.  Others  he  believes  belong  to  the 
group  of  bullous  and  vesicular  Erythema,  under  which  he  includes  in  the 
following  chapter  most  of  so-called  Hydroa  and  Herpes. 

There  appear  to  remain  certain  cases  which  are  neither  chronic  and 
purely  bullous,  like  pemphigus,  nor  yet  acute,  benign,  and  either  self- 
limited  or  recurrent  within  moderate  periods,  like  erythema.  These  cases 
are  marked  by  great  irritation,  long  duration,  and  resistance  to  treatment, 
by  pigmentation  of  the  skin,  and  by  the  vesicles  appearing  in  groups. 
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Whether  the  presence  of  leucocytes  with  eosinophil  reaction,  both  in  the 
blood  and  m  the  vesicles  and  buUae,  is  a  constant  condition,  and  whether 
It  IS  distinctive,  remains  to  be  seen.  The  question  of  a  nervous  patholoey 
of  these  cases  also,  though  constantly  affirmed,*  has  not  yet  been  proved 
Ihe  likeness  to  Zona  is  more  than  balanced  by  the  fact  of  that  disease  bein- 
Unilateral,  not  irregular  or  symmetrical  in  distribution;  and  the  participa"- 
tion  of  vaso-motor  and  trophic  nerves  is  too  generally  true  of  all  exudations 
to  make  it  distinctive  of  any  one  in  particular. 

Bydroa  aestivalis  is  the  name  given  to  a  rare  afPection  of  the  face  in 
children,  which  occurs  on  the  face  and  hands  from  exposure  to  the  sun  and 
wind.  It  is  the  recurrent  summer  eruption  of  Hutchinson,  the  Hydroa 
vaccmiformis  of  Bazin,  the  Hydroa  puerorum  of  Unna.  It  runs  an  acute 
course,  is  not  irritable,  and  leaves  scars,  but  has  been  accepted  as  an  aber- 
rant form  of  Dermatitis  herpetiformis.  The  remarkable  cases  observed  by 
Dr  MacCall  Anderson  ('  Brit.  Journ.  of  Derm.,'  Jan.,  1898)  are  certainly  very 
peculiar,  and  approach  Eaynaud's  disease. 

Impetigo  herpetiformis.—This  name  was  given  by  Hebra  {'  Wiener  Med. 
Wochenschrift,'  1872)  to  a  small  number  of  cases,  remarkable  for  their  occur- 
rence in  women,  and  frequently  in  pregnant  women,  for  the  small  pustules 
spreading  over  the  whole  body,  and  affecting  the  mucous  membranes  also, 
and  lastly  for  their  almost  uniform  fatality.  A  few  other  similar  cases 
have  been  recorded  since  the  first  thirteen  were  described  by  Kaposi  in 
1887.  Auspitz  and  others  believe  them  to  be  of  septic  origin.  In  some 
respects  they  approach  herpes  gestationis,  in  others  they  resemble  Mr 
Pemet's  cases  of  acute  pemphigus  above  mentioned.  Duhring  at  first  con- 
sidered them  to  be  a  pustular  form  of  his  Dermatitis  herpetiformis ;  but  at 
the  Congress  at  Paris  in  1889  he  ejected  them  from  this  harbour  of  refuge. 
Kecent  cases  observed  at  Strassburg,  reported  by  Maret  (1887)  and  by  Gun- 
sett  (1901),  show  that  the  condition  may  appear  in  men  as  well  as  in 
women,  and  that  the  prognosis  is  not  so  bad  as  Hebra  supposed. 

_  *  Thus,  for  instance,  Dr  Jamieson,  of  Edinburgh,  quoted  as  "  much  the  best  definition  " 
Unna' 8,  that  Dermatitis  herpetiformis  of  Duhring  is  a  chronic  neurosis  of  the  skin,  asso- 
ciated with  some  yet  unexplained  blood  changes,  and  not  markedly  interfering  with  the 
general  health.  This  causes  a  more  or  less  universal  eruption,  coupled  with  burning  and 
itching  sensations,  and  regularly  recurring  for  an  indefinite  period  after  intervals  of  com- 
plete or  comparative  immunity.  The  type  is  erythemato-buUous — which,  however,  may 
undergo  considerable  modification. 
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"  Tbv  vTTo  j3\t(papoig 
(poiviK,  ipvQijfia  TrpoauTTOV," — EUEIPIDES. 

JDefinition  of  the  group — lis  characters — the  anatomical  lesions — course — 
locality — symptoms — cetiology — Symptomatic  and  traumatic  erythema — 
Varieties:  (1)  Erythema  multiforme — (2)  E.  lullosum — Herpes  iris — 
Herpes  gestationis — Hydroa — (3)  E.  nodosum — (4)  Urticaria — Urticaria 
pigmentosa — Treatment  of  erythematous  affections. 

.Erythematous  and  other  rashes  produced  hy  drugs — Copaiha — Bromides  and 
iodides — Belladonna — Opium — Quinine — Salicylates — Arsenic  — Mercury 
— Antitoxic  Sera. 

We  have  hitherto  considered  diseases  of  the  skin  which,  though  differing 
from  one  another  in  many  particulars,  are  all  examples  of  superficial  derma- 
titis ;  they  never  leave  scars,  they  are  chronic  in  course,  they  are  very  apt 
to  return,  and  are  accompanied  with  more  or  less  decided  irritation.  Ec- 
zema, Psoriasis,  and  Lichen  planus  are  the  most  important  members  of  this 
group,  the  Tetters  of  English,  the  Dartres  of  French  popular  pathology. 

Pemphigus  forms  a  natural  link  between  the  true  tetters — eczema,  lichen, 
•and  psoriasis,  on  the  one  hand,  and  the  erythematous  affections  on  the  other. 
Indeed,  while  Hardy  classes  it  decidedly  with  the  dartres,  Auspitz  and  Hans 
V.  Hebra  place  it  in  close  relation  to  Erythema  multiforme. 

We  now  pass  to  disorders  which  form  another  natural  group,  though  the 
line  is  perharps  more  difficult  to  draw. 

They  also  are  superficial  inflammations  of  the  skin,  and  therefore  leave 
:no  scars,  but  they  are  acute  or  subacute,  never  chronic,  in  their  course. 
Moreover,  their  anatomical  lesions  are  usually  slight  and  evanescent ;  a  rose 
rash  is  the  most  frequent ;  papules,  wheals,  or  bullae  are  often  met  with ;  but 
Tesicles  rarely,  primary  pustules  never,  nor  yet  permanent  scales.  Per- 
haps their  most  characteristic  anatomical  feature  is  the  presence  of  inflam- 
matory oedema,  and  this  is  often  accompanied  by  slight  hcemorrliage.  The 
sensations  accompanying  them  are  usually  smarting  rather  than  itching. 
They  have  no  relation  to  external  cutaneous  irritants,  but  may  be  traced  to 
gastric  or  other  internal  causes,  to  specific  febrile  diseases,  i.  e.  to  organic 
toxines,  to  certain  kinds  of  food,  or  to  certain  drugs.  If  we  call  much  of 
Eczema,  scabies,  and  prurigo  in  part  traumatic  in  origin,  we  may  call  the 
affections  described  in  the  present  chapter  toxic. 
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_  Eczema,  lichen,  and  psoriasis,  even  when  their  onset  is  acute  run  aa 
indefinite  course  afterwards;  while  the  present  group  has  an  acute  or  sub- 
acute, seli-limited  course,  often  recurrent  but  never  chronic. 

Erythema  is  the  name  which  has  been  given  to  some  affections  belonrr- 
ing  to  this  group,  and  it  may  be  conveniently  extended  to  the  whole  *  ° 
Willan  classed  erythema  with  roseola,  urticaria,  scarlatina,  rubeola  and 
pui-pura  under  the  title  "  exanthemata,"  the  general  character  of  the  order 
being  hyperaemia  of  the  skin  without  further  lesion.  Subsequent  writers 
have  called  a  mere  hypersemia  "rose-rash"  or  roseola;  while  the  word 
erythema,  or  erythema  exudativum,  as  Hebra  called  it,  has  been  confined  to 
a  rose-rash  with  palpable  inflammatoiy  exudation,  diffuse  or  forming  pimples. 
Hebra  included  the  so-called  tubercular  and  nodose  species  of  Willan's  genus 
erythema  under  the  general  title  polymorplie  erytheme,  but  further  dis- 
tinguished between  E.  nodosum  and  E.  multiforme. 

But  in  truth  we  have  no  need  of  a  special  title  for  mere  hyperaemia,  that 
is,  dilatation  of  the  blood-vessels  without  inflammatory  exudation,  such  as 
follows  division  of  a  vaso-motor  trunk  in  an  animal.  A  transitory  blush 
is  a  physiological,  not  a  morbid,  phenomenon.!  Clinically,  a  persistent, 
"  active,"  or  arterial  hyperaemia  is  always  part  of  inflammation.  Even  the- 
erythematous  emption  of  scarlatina,  of  measles,  or  of  enteric  fever  can  be 
proved  by  its  course  and  sequelae  to  be  in  each  case  true  dermatitis.  Bate- 
man  himself  remarked  that  the  efflorescence  to  which  Willan  appropriated 
the  title  of  roseola  is  of  little  importance  practically,  and  quoted  the  dictum 
of  Fuller  in  his  '  Exanthematologia '  that  it  is  "  rather  a  ludicrous  spectacle- 
than  an  ill  symptom." 

We  must,  however,  recognise  two  meanings  of  the  word  "  erythema,"  just, 
as  we  were  obliged  to  recognise  two  of  the  word  "  eczema."  We  saw  that 
eczema  is,  as  Hebra  proved,  a  common  superflcial  demiatitis,  which  has. 
reached  the  stage  of  visible  and  usually  serous  exudation ;  but  we  saw  also, 
that  the  disease  is  in  many  cases  not  called  forth  by  ordinary  irritants,  and 
not  limited  by  their  action. 

In  the  same  way  "  erythema "  may  be  defined,  and  has  been  used  by 
Hebra  and  most  authors  to  denote  the  slightest  forai  of  dermatitis,  in  which 
the  classical  signs  of  redness,  heat,  and  pain  are  accompanied  by  little  or  no- 
perceptible  swelling.  The  irritation  of  a  mustard  plaster,  for  instance,  will 
in  most  persons  produce  such  a  typical  "  erythema ; "  the  scorching  of  the- 
sun  does  the  same ;  and  if  the  skin  be  more  than  usually  delicate,  and  the 
mustard  or  sun  more  than  usually  strong,  what  was  an  "  erythema  "  becomes- 
an  "  eczema."  * 

Traumatic  dermatitis  of  slight  degree  is  still  often  called  eiythema. 
Thus  intertrigo,  mentioned  above  under  eczema  (p.  767),  was  cla.<5sed  under 
erythema  by  Willan,  Hebra,  and  Neumann.  Erythema  leve,  the  inflamma- 
tory blush  which  sometimes  appears  in  Bright's  disease,  is  another  example 
of  this  use  of  the  term. 

It  would,  however,  conduce  to  clearness  of  language,  and  to  what  can 

*  This  word,  denoting  "redness"  of  the  skin,  is  applied  in  classical  Greek,  either  as 
ipvOrjixa  irpoawTrov  (see  motto  at  head  of  chapter)  or  alone,  to  a  blush,  and  by  Thncydides 
to  the  redness  of  the  eyes  seen  in  those  suffering  from  the  plague  at  Athens.  It  was  also, 
used  by  medical  writers  as  almost,  if  not  quite,  synonymous  with  ipvaiinXaQ. 

f  Even  when  arterial  hyperasmia  is  produced  artificially  by  dividing  the  cervical  sympa- 
tliotic  in  a  rabbit,  the  condition  may  be  prolonged  for  many  months,  as  the  writer  proved. 
('  Journal  of  Physiology,'  1884),  without  there  being  inflammation,  i.  e.  exudation  of  serum, 
and  leucocytes. 
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Jioi-dly  exist  without  it,  clearness  of  thought,  if  the  term  "  superficial  trau- 
matic dermatitis"  were  used  for  both  stages  of  the  inflammation;  or  we 
might  speak  of  the  earlier  as  an  erythematous  and  of  the  latter  as  an 
•eczematous  or  weeping  dermatitis. 

Apart  from  this  use  of  "  eiythematous  "  as  indicative  of  a  slight  degree 
of  inflammation  ynth.  hypertemia,  we  are  only  following  Hebra's  initiative  by 
•taking  the  best  marked  foi-ms  of  disease  to  which  the  name  Erythema  is 
•attached,  and  grouping  Avith  themi  under  the  same  title  others  which  have 
the  same  pathology  and  clinical  features,  so  as  to  form  a  natural  group. 

Although  often  strictly  "  erythematous  "  in  the  usual  sense  of  the  word, 
they  sometimes  exhibit  other  lesions,  to  which  Hebra's  adjective  "  multi- 
form "  applies. 

1.  Their  most  characteristic  anatomical  lesion  is  a  rose-rash,  resembling 
the  first  degree  of  traumatic  dermatitis,  that  is  to  say  hypersemia  of  the  sur- 
face ;  sometimes  with  obvious  diffused  oedema,  sometimes  with  circumscribed 
oedema,  forming  wheals,  and  sometimes  with  papules — ^which  are  distin- 
guished from  those  of  eczema  by  not  developing  into  vesicles,  from  those  of 
lichen  by  their  brighter  colom:  and  transitory  duration,  from  those  of  impe- 
tigo and  prurigo  by  never  becoming  pustular,  and  from  those  of  psoriasis 
by  never  becoming  scaly.  In  certain  comparatively  rare  forms  of  erythema 
separate  bullae  are  formed  which  may  simulate  those  of  pemphigus.  The 
rash  is  usually  followed  by  a  slight  branny  desquamation.  It  will  be  seen 
that,  after  all,  the  multiformity  of  the  lesions  of  erythema  is  less  than 
that  of  the  lesions  of  eczema. 

2.  Whatever  the  form  of  the  lesion,  the  exudation  is  of  a  wateiy  rather 
than  a  corpuscular  nature,  so  that  oedema,  diffused  or  circumscribed,  is  its 
■characteristic,  in  contradistinction  to  the  sero-jDurulent  or  purulent  vesicles 
«.nd  pustules  of  eczema  and  scabies.  Moreover,  along  with  the  hypersemia 
;and  oedema,  there  is  very  apt  to  be  a  certain  amount  of  escape  of  erythro- 
cytes as  well  as  leucocytes,  an  event  which  never  occurs  in  eczema  except 
■•as  the  result  of  direct  injury,  as  by  scratching.  The  result  of  this  haemor- 
rhage is  sometimes  so  marked  as  to  give  the  title  "  purpura  "  to  the  erup- 
tion. Willan  and  Bateman  rightly  included  purpura  urticans  with  ery- 
thema among  the  exanthemata,  although  other  kinds  of  purpura  are  alto- 
gether distinct  from  any  form  of  dermatitis,  and  are  only  parts  of  a  general 
haemorrhagic  condition.  The  result  of  the  haemorrhage  is  to  leave  a  bruise- 
like pigmentation  behind,  which  when  present  is  very  characteristic  of  true 
erythema. 

In  these  characters,  and  in  the  fact  of  the  occasional  occurrence  of  bullae, 
the  erythematous  group  bears  a  closer  relation  to  pemphigus  than  to  any 
other  of  the  chronic  forms  of  dermatitis  belonging  to  the  so-called  dartrous 
group,  but  if  one  attempts  to  include  pemphigus  as  an  erythema  its  course 
and  treatment  forbid  the  conjunction.  Auspitz,  however,  and  Hans  von 
Hebra,  whose  classification  differs  widely  from  that  of  his  father,  unites 
under  the  title  "  Angioneurotic  affections  of  the  skin,"  the  erythematous 
rashes  of  infectious  diseases,  the  rashes  produced  by  drugs  and  poisons,  the 
primary  erythema,  and  lastly  pemphigus  and  acne  rosacea. 

3.  The  erythematous  rashes  do  not  spread.  They  appear  simultaneously 
at  different  spots,  and  fresh  patches  appear  which  may  occasionally  unite, 
but  we  do  not  see  the  affected  part  of  skin  gradually  enlarge  its  borders — 
the  characteristic  serpiginous  progress  of  eczema  and  psoriasis. 

L  The  course  of  erythema  is  acute  (or  subacute),  that  is  to  say  it  begins 
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quickly,  sometimes  with  slight  febrile  symptoms,  and  does  not  last  indefi- 
mtely.  Lven  when  its  course  appears  to  be  comparatively  chronic,  it  wiU 
be  found  that  the  protracted  disease  is  really  made  up  of  a  series  of  out- 
breaks, which  may  sometimes  run  into  one  another,  but  always  preserve  a 
recurrent  or  intermittent  character.  No  true  erythematous  disease  ever 
acqmres  the  chrome,  stable,  and  inveterate  stamp  of  eczema,  lichen  plajius 
psoriasis,  pityi-iasis  rubra,  or  pemphigus. 

Erythema  is,  however,  often  recurrent,  and,  when  frequently  so,  may 
produce  chronic  induration  and  hypertrophy.  Of  this,  Gutta  rosea  is  a 
capital  instance. 

5.  The  distribution  of  erythema  is  much  less  definitely  marked  than  that 
of  psoriasis  or  of  eczema.  On  the  whole  it  is  symmetrical,  sometimes  accu- 
rately and  exclusively  so,  but  there  are  frequent  exceptions  to  the  rule. 

The  favourite  localities  are,  first,  the  extensor  surface  of  the  forearms 
and  legs,  especiaUy  the  back  of  the  hand,  wrist,  and  ulnar  side  of  the  fore- 
arm, the  dorsum  of  the  foot,  and  tibial  side  of  the  shin;*  secondly,  the 
forehead,  nose,  cheeks,  and  neck ;  thirdly,  the  ohest  and  abdomen.  '  The 
back  of  the  trunk,  the  buttocks,  thighs,  and  upper  arms  are  much  less  fre- 
quently affected ;  while  the  scalp,  the  flexures  of  the  joints,  the  palms,  and 
the  soles  are  scarcely  ever  the  seat  of  true  erythema. 

6.  As  a  rule,  smarting  and  tingling  are  the  symptoms  which  accompany 
erythematous  eruptions,  while  severe  pain  and  itching  are  both  rare.  Local 
tenderness  is  more  marked  than  in  eczema.  Sometimes,  however,  and  espe- 
cially when  wheals  are  present,  the  irritation  is  considerable,  though  it 
does  not  equal  that  of  chronic  eczema,  scabies,  or  prurigo. 

Of  the  (etiology  of  erythema  we  know  little.  The  lesion  can  be  pro- 
duced by  moderate  irritation — the  diffuse  forms  by  heat  or  friction,  those 
with  wheals  by  the  lash  of  a  whip,  or  by  the  poison  of  the  stinging-nettle, 
the  hairs  of  certain  caterpillars,  and  the  thread-cells  of  anthozoa  and  hy- 
drozoa.  But  in  the  non-traunlatic,  idiopathic,  or  "  true  "  cases  of  erythema, 
the  eruption  can,  in  striking  contrast  to  those  of  eczema  and  psoriasis,  be  in 
most  cases  traced  to  some  internal  disorder.  In  other  words,  erythema  is 
usually  symptomatic.  The  most  striking  instance  of  this  is  the  erythema- 
tous rash  produced  by  copaiba  and  by  certain  articles  of  food.  Many  other 
cases  are  dependent  on  dyspepsia;  others,  again,  on  rheumatic  fever,  par- 
ticularly Er.  nodosum,  urticaria,  and  the  hsemorrhagic  form  of  erythema 
known  as  Peliosis  rheumatica.-f 

As  symptomatic, "  or  secondary  to  a  general  toxic  condition,  we  may 
group  this  rheumatic  erythema  with  the  early  rash  of  syphilis,  the  exan- 
thems  of  scarlatina  and  of  measles,  and  the  occasional  prodromio  roseola 
of  smallpox  and  cholera,  all  of  which  belong  to  the  erythematous  type. 

Generally,  therefore,  we  may  say  that  erythema  and  its  allies  are  due 
to  internal  causes  and,  as  a  rule,  to  poisons. 

Erythema  occurs  most  commonly  in  children  and  yoimg  adults;  it  is 
comparatively  rare  after  forty.  Among  persons  past  their  prime  it  is  less 
uncommon  in  women  than  in  men.  In  these  as  in  other  points,  we  observe 
a  resemblance  to  pemphigus  and  also  to  rheumatism. 

*  Although  the  true  homology  of  the  tibia  is  undoubtedly  with  the  radius  and  not  with 
the  ulna,  yet  the  tibial  aspect  of  the  shin,  from  its  having  no  underlying  muscles,  agrees 
pathologically  with  the  skin  covering  the  subcutaneous  surface  of  the  ulna,  just  as  patho- 
logically the  patella  answers  to  the  olecranon,  and  the  second  metacarpo-phalangeal  to  the 
first  metatarso-phalangeal  joint. 

t  '  Guy's  Hosp.  Rep.,'  '3rd  series,  vol.  xix,  p.  325,  in  1881 ;  ibid.,  vol.  xxv,  p.  208. 
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The  following  are  some  of  the  lesions  which  have  been  called  erythema^ 
but  not  in  the  sense  above  defined. 

Erythevia  intertrigo  of  Willan  is  a  form  of  traumatic  dermatitis,  and 
has  been  already  described  (p.  823). 

Erythema  induratum  of  Bazin  is  a  chronic  tuberculous  inflammation,, 
often  ending  in  ulceration. 

Erythema  elevatum  diutinum  was  a  name  imposed  by  Dr  Crocker  on  a 
case  of  persistent  raised  nodules  in  a  child,  which  more  or  less  resemblea 
cases  recorded  by  Dr  Judson  Bury  and  Mr  Hutchinson.  Whether  the 
nodules  were  rheumatic  or  not  appears  to  be  doubtful. 

Roseola  furfuracea  (roseola  maculata  et  circinata)  is  a  slight  inflamma- 
tion approaching  some  forms  of  erythema,  which  has  been  described  above 
as  Pityriasis  rosea  (p.  876). 

Pernio. — The  chronic  congestive  disorders,  of  which  chilblain  is  the. 
type,  are  chronic  in  course  and  venous  or  cyanotic  in  aspect  and  pathology. 
They  have  no  claim  to  be  ranked  under  erythema,  as  above  defined,  and 
will  find  their  place  in  a  subsequent  chapter,  along  with  Gutta  rosea. 

Exanthems. — The  erythemata  which  are  symptomatic  of  measles,  scar^ 
latina,  enterica,  rubeola,  as  well  as  choleraic  roseola,  and  that  which  some- 
times precedes  the  characteristic  rash  of  smallpox, — all  these  have  been, 
described  in  the  first  volume  of  this  work. 

Medicinal  erythema. — -The  rashes  which  follow  the  administration  of 
drugs  will  for  convenience  be  considered  together  at  the  end  of  this  chapter. 

There  remains  a  group  of  dermatoses  which  agree  in  the  general  cha-. 
racters  of  anatomy,  course,  and  natural  history  described  above,  but  they- 
are  not  symptomatic  like  exanthems,  nor  due  to  what  French  writers  call 
"  intoxication "  with  drugs  or  poisons.  These  we  may  style  idiopathic, 
primary,  or  essential  erythema.  Their  common  characters  have  been 
already  sufficiently  expounded.  It  remains  to  point  out  the  principal- 
varieties  which  they  present.  We  include  under  the  general  head  Erythema 
not  only  Hebra's  multiform  and  nodose  kinds,  but  Herpes  (in  part),  Urti- 
caria, and  some  cases  of  what  Bazin  called  Hydroa,  and  Duhring  dermatitis, 
herpetiformis. 

1.  Erythema  multiforme. — Simple  or  ordinary  erythema,  erythema 
papulatum,  erythema  exudativimi. 

The  commonest  kind  of  erythema  is  that  which  consists  in  general 
hyperajmia  with  oedema  of  the  skin,  a  diffuse  dermatitis  which  may  either 
spread  over  a  large  surface  with  indefinite  edges,  or,  as  is  more  frequently 
and  characteristically  the  case,  occur  in  circumscribed  patches. 

On  careful  examination,  small  papules  may  be  often  distinguished 
scarcely  rising  above  the  level  of  the  skin,  as  in  the  eruption  of  measles ; 
sometimes  these  are  well  marked  enough  to  deserve  the  title  erythema  papu-^ 
latum,  but  this  is  comparatively  rare,  and  most  lesions  of  the  skin  which 
receive  this  name  are  probably  either  traumatic  dermatitis  or  an  early  stage 
of  lichen  and  eczema.  Large,  firm,  and  persistent  papules  such  as  occur  in, 
prurigo  are  never  seen  in  true  erythema. 

The  inflamed  patches  have  usually  a  very  short  duration ;  they  may 
disappear  in  a  few  hours  {Erythema  fugax  of  Willan)  and  be  succeeded  by- 
others,  but  if  they  persist  for  a  day  or  two  they  may  form  rings  which  have 
been  specially  described  as  Erythema  annulatum  (E.  circinatum  of  Willan),. 
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•or  Roseola  annulata.  When  closely  set,  several  of  these  rings  unite  and  a 
sinuous  reddish  band  is  produced  which  has  been  named  Erythema  margina- 

■tum  or  E.  gyratum.  FinaUy,  the  redness  fades,  the  oedema  subsides,  and 
may  leave  no  trace  behind.    If  there  is  desquamation  it  is  very  slight  and 

iurfuraceous ;  more  frequently  a  slight  amoimt  of  pigment  marks  the  seat 

■of  the  eruption. 

The  favourite  localities  are  the  back  of  the  wrists  and  foreanns,  and 
•the  legs ;  less  often  the  face  and  neck ;  sometimes  the  trunk  is  affected,  but 
^very  rarely  the  thick  parts"  of  the  skin  or  those  covered  by  hair. 

Erythema  annulatum  is  sometimes  observed  in  association  mth  rheu- 
■matic  fever,  either  in  the  course  of  an  attack  or  preceding  it.  It  is  more 
•common  in  children  and  young  adults  than  in  older  persons. 

The  inflammation  of  the  skin  called  Erythemu  leve  is  a  common  derma- 
•titis  which  is  apt  to  appear  upon  the  tense  skin  of  dropsical  parts,  and  may 
-go  on  to  deep  dermatitis  and  sloughing.  It  is  most  often  seen  in  cases  of 
renal  dropsy.  It  was  formerly  not  uncommon  as  the  result  of  acupuncture, 
•  and  simulates  traumatic  erysipelas. 

2.  Vesicular  and  bullous  erythema. — The  exudation  of  erythema,  in- 
:  stead  of  being  a  somewhat  deep  diffused  oedema,  sometimes  appears  in  super- 
ficial collections  of  serum.    These  when  small  are  called  vesicular  erythema 
■or  "herpes;"  when  large,  "erythema  buliosum." 

Herpes*  the  common  Latin  term  for  an  eruption  of  the  trunk,  in  con- 
itradistinction  to  porrigo  or  an  eruption  of  the  head,  was  limited  by  Willan 
.to  vesicular  eruptions  which  he  distinguished  from  the  vesicles  of  smallpox 
.and  chicken-pox,  from  sudamina,  and  from  the  inflammatoiy  vesicles  of 
■eczema.    His  species  of  herpes  were  as  follows  : 

Herpes  zoster,  or  Zona,  an  eruption  ery-thematous,  it  is  true,  in  its  ana- 
tomy and  course,  is  so  dependent  on  nervous  disorder  that  it  is  rightly 
•separated  from  all  other  vesicular  eruptions,  and  will  be  described  in  a 
future  chapter  among  cutaneous  disorders  of  nen'ous  origin. 

Herpes  circinatus,  which  we  shall  afterwards  describe  as  the  form  as- 
■sumed  by  ringworm  when  it  affects  the  body,  is  a  parasitic  disorder,  and  is 
mow  classed  with  the  other  Tinece. 

Willan  and  Bateman's  remaining  species  are  Herpes,  phlyctcenodes,  of 
'Uncertain  seat,  called  H.  labialis  or  H.  preputialis  when  affecting  the  lips 
or  the  foreskin  respectively,  and  H.  iris  when  found  on  the  back  of  the 
'hands  or  the  instep.    These  from  their  course  and  natural  history  may  be 
well  included  in  the  general  group  of  erythemata.    This  was,  indeed,  to 
some  extent  admitted  by  Hebra,  and  even  by  Rayer  before  him. 

Herpes  labialis  or  facialis — or  Herpes  without  addition — consists  of  a 
little  group  of  vesicles  upon  a  red  patch  of  skin  which  appears  almost  sud- 
denly, most  often  upon  the  upper  lip,  frequently  on  the  alae  of  the  nose, 
sometimes  on  the  cheeks  or  chin.    The  writer  once  saw  symptomatic  herpes 
-or  vesicular  erj'^thema  cover  one  ear  of  a  boy  ill  with  lobar  pneumonia,  and 
run  a  typically  acute  course.    Sometimes  the  vesicles  appear  on  the  buccal 
mucous  membrane.    In  a  few  days  the  clear,  pearly  contents  become  some- 
what turbid  and  puriform,  and  diy  up  into  a  thin  brownish  crust  which 
^alls  off  and  leaves  no  trace  behind.    The  time  it  lasts  is  twelve  or  fourteen 


*  The  word  tpTrric  is  derived  from  epTriiv.  "Herpes  dicitur  eo  quod  videtiir  epTrtiv, 
•  quod  est  serpere  per  summain  cnteni,  modo  Imnc  ejus  partem  modo  proximain  ocoupans." 
From  the  same  creeping  progress  the  disease  was,  according  to  Batcman,  called  J'onnica. 
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days.  The  vesicles  differ  from  those  of  eczema  by  their  large  size,  their 
longer  persistence,  by  their  not  running  one  into  another  so  as  to  form  a 
weeping  surface,  by  their  acute  course,  and  by  the  sharply  limited  edge  of 
the  patch.  They  also  are  unattended  with  itching  or  pain,  and  never  con- 
sist of  pure  pus,  like  the  eruption  of  impetigo  or  scabies.  Moreover,  they 
are  always  symptomatic  of  some  internal  disorder,  most  characteristically 
of  acute  lobar  pneumonia.  Many  persons  are  liable  to  such  patches  of 
herpes,  either  on  the  lips,  or  less  frequently  on  other  parts  of  the  face,  when 
they  are  attacked  by  acute  catarrh.  Broncho-pneumonia  and  Pleurisy  are 
not  infrequently  accompanied  by  herpes.  Phthisis  and  Enteric  fever  very 
rarely.  Sometimes  the  eruption  appears  to  follow  a  rigor  even  when  this 
symptom  does  not  prove  the  precursor  of  pneumonia  or  catarrh.* 

This  cui'ious  eruption  has  clearly  little  or  no  connection  with  eczema  and 
its  allies  ;  nor  can  we  link  it  Avith  zona,  for  it  frequently  recurs,  it  is  not 
unilateral,  it  does  not  follow  the  course  of  a  nerve,  and  is  unattended  with 
pain.  Its  superficial  character,  sudden  onset,  and  rapid  course  agree  with 
the  erythematous  group  as  here  defined,  and  the  fact  that  it  is  symptomatic 
of  internal  disturbance  and  usually  of  irritation  of  a  mucous  tract  completes 
the  analogy. 

Herpes  preputialis,  when  no  longer  left  as  Willan  placed  it,  and  as 
Hebra  was  content  to  leave  it,  among  vesicular  inflammations,  is  difficult  to 
classify.  Hardy  was  even  driven  to  the  untenable  assertion  that  it  is 
nothing  but  local  vesicular  eczema.  The  rapidity  of  its  onset  and  course, 
its  superficial  extent,  the  red  patches  on  which  the  vesicles  are  seated,  the 
absence  of  notable  irritation  or  pain,  all  point  to  a  jDathological  connection 
with  true  erythema,  while  the  anatomical  lesion  and  its  occurrence  at  the 
oiifice  of  a  mucous  tract  bring  it  into  close  relationship  Avith  herpes  labialis. 
The  chief  difference  is  that,  occurring  as  it  usually  does  on  the  inner  side  of 
the  prepuce  or  on  the  glans,  the  vesicles  are  broken  almost  as  soon  as  they 
form,  and  superficial  ulcers  take  the  place  of  scabs.  The  condition  is  exactly 
like  that  of  a  vesicular  eruption  on  the  tongue.  Like  herpes  labialis,  it  often 
recurs  in  the  same  patient ;  like  it,  also,  it  is  often  symptomatic  of  inflam- 
mation or  stricture  of  the  urethra,  although  it  does  not  seem  to  be  produced 
by  cystitis,  and  certainly  does  not  follow  inflammation  of  the  kidney  as 
labial  herpes  does  inflammation  of  the  lung.  It  is  said  to  be  particularly 
frequent  in  persons  who  have  suffered  from  syphilis.  The  chief  practical 
importance  of  preputial  hei-pes  is  its  diagnosis  from  a  soft  chancre. 

Herpes  iris  is  a  rare  and  remarkable  form  of  eruption,  well  described 
by  Willan,  which  is  unmistakably  erythematous  in  its  nature,  and  is  better 
named  Erythema  iris,  or  Iris.  It  occurs  sometimes  as  a  single,  sometimes 
as  two  or  more  rose-coloured  patches  with  all  the  characters  of  erythema, 
almost  always  upon  the  back  of  the  hand,  the  wrist,  or  extensor  aspect  of 
the  forearm,  more  rarely  on  the  corresponding  part  of  the  foot,  the  instep, 
and  ankle,  and  exceptionally  on  the  face.  It  rapidly  becomes  annular,  but 
before  the  ring  is  faded  the  patch  of  erythema  reappears  in  the  middle,  and 
may  thus  be  surrounded  with  one  or  (from  a  repetition  of  the  process)  by 
two  or  even  three  concentric  rings.  The  surrounding  ring  may  exhibit  simi- 
lar vesicles,  or  they  may  be  more  or  less  abortive,  so  that  one  might  often 
question  whether,  if  we  adopt  the  anatomical  nomenclature,  Ave  should  de- 
scribe the  lesion  as  erythematous  or  bullous  or  vesicular.    In  its  most  strik- 

•  ^^^^^  interesting  nutobiograpliical  account  of  a  case  of  the  kind  bj  Mr  C.  J.  Symonds 
in  the  '  Chnical  Transactions  '  for  1884,  p.  60. 
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ing  fonTi,  mth  a  single  large  tense  bleb,  like  one  of  pemphigus,  surrounded 
by  vesicular  circles,  the  whole  patch  as  large  as  a  cro^vn-piece,  it  is  one  of 
the  most  remarkable  of  eruptions.  The  inflammation  is  very  superficial  pro- 
duces little  pam  or  irritation,  and  after  forming  thin  scabs  passes  off  after 
a  few  days,  leaving  more  or  less  pigmentation,  yet  not  a  trace  of  scar  behind 
1  artly  the  resulting  pigment,  and  partly  the  rosy  red  of  the  rings,  the  pearly 
grey  of  the  vesicles,  and  the  more  or  less  yellowish  contents  of  the  older 
bullae  seem  to  have  combined  with  the  bow-like  form  to  give  the  title  iris. 
The  course  of  this  curious  disease,  its  superficial  character,  and  its  locaHty, 
all  make  it  unmistaltably  erythema,  as  also  the  fact  that  it  occurs  almost 
exclusively  in  young  persons ;  but  it  appears  to  be  symptomatic  of  nothing. 

Erythema  bullosum.—Iris  is  not  the  only  form  of  eiythema  wdth  blebs.* 
It  is  not  veiy  uncommon  to  see  rose-red  patches  on  the  forearms  or  back 
of  the  hand  or  the  fingers  of  young  people,  which  break  into  bladders  as 
big  as  a  split  pea,  or  larger  still,  filled  with  semm.  The  same  condition 
may  be  seen  on  the  legs,  and  less  frequently  still  on  the  face  or  trunk.  Its 
short  duration  distinguishes  it  from  Pemphigus,  and  it  is  often  associated 
with  more  ordinary  forms  of  Erythema  or  with  Urticaria. 

Erythema  gestationis  bullosum.j — There  is  a  remarkable  and  rare  affec- 
tion which  has  been  described  as  a  species  of  pemphigus,  of  herpes,  or  of 
"  Hydroa,"  or  has  been  included  under  the  title  Dennatitis  herpetiformis. 
Its  pathological  alliance  appears  to  be  with  the  foi-m  of  erythema  which 
depends  on  ovarian  irritation,  but  the  existence  of  buU^  makes  it  liable  to 
be  confounded  with  pemphigus. 

It  occurs  in  women  during  pregnancy.  The  bullae,  vesicles,  and  vesiculo- 
pustules  appear  in  abundant  crops  over  the  trunk,  and  often  on  the  face 
and  limbs  also.  Pruritus  is  marked,  more  so  than  in  the  preceding  kinds 
of  erythema.  There  is  more  or  less  constitutional  disturbance,  and  some- 
times the  temperature  runs  high.  The  clinical  aspect  is  therefore  serious, 
and  occasionally  alarming ;  but  the  result  appears  to  be  always  favourable. 
The  disease  is  cured  by  delivery.  It  is  quite  distinct  .from  Impetigo 
herpetiformis  (p.  890). 

The  writer  has  seen  one  instance — and  others  are  on  record — in  which 
this  remarkable  form  of  bullous  erythema  appeared  again  and  again  in 
successive  pregnancies. 

Cases  of  "  herpes  gestationis "  have  been  carefully  described  since 
Chausit  and  Hardy,  by  Dr  Liveing,  Dr  Bulkley,  and  other  observers  in  this 
country,  on  the  Continent,  and  in  America.  The  general  features  are  very 
uniform,  and  there  is  no  doubt  of  the  reality  and  distinctness  of  the  disease  : 
but  its  true  pathology  and  the  means  of  prevention  or  treatment  are  still 
obscure. 

Hydroa. — The  group  of  eruptions  named  hydroa  by  Bazin  is  not  a 
natural  one,  either  clinically  or  pathologically.  Of  the  three  species  de- 
scribed by  him,  the  first,  or  "  vesicular  hydroa,"  would  clearly  seem  by  its 
localisation  on  the  back  of  the  hands  and  wrists,  and  on  the  front  of  the 
knees,  as  well  as  by  its  acute  but  sometimes  recurrent  course,  to  be  ery- 
thema. Other  cases  are  identical  with  the  curious  affection  long  known 
as  herpes  iris,  which  is  itself  a  form  of  eiythema  (p.  897).     "  Bullous 

*  Dr  Duffin  ('  Pathological  Transactions/  1875),  Dr  Crocker  and  Dr  Frederick  Taylor 
('Clinical  Society's  Transactions,'  Feb.  25tli,  1881),  and  the  writer  reported  two  typical  . 
cases  in  the  'Guy's  Hospital  Keports'  for  1880  (3rd  series,  vol.  xxv,  p.  211).  ^ 

t  Synonyms. — Hydroa  (in  part) — Pemphigus  nterinus,  hystericus,  v.  pruriginosus — 
Herpes  gestationis — Dermatitis  herpetiformis  (in  part). 
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hydroa "  seems  to  be  nearly  identical  with  pevipliigus  pruriginosus,  or 
hei-pes  gestationis  (p.  898).  Some  cases,  again,  -which  have  been  described 
as  hydroa,  have  turned  out  to  be  iodide  rashes. 

Several  good  dermatologists  noAV  define  Hydroa  as  identical  with  Duh- 
ring's  Herpetiformis  dermatitis  (p.  888).* 

Diagnosis. — ^When  vesicles  and  bullae  appear  in  the  course  of  an  eiythe- 
matous  rash,  we  must  first  make  sure  that  they  are  not  due  to  local  irritants, 
whether  accidentally  or  designedly  applied ;  next  we  must  separate  them 
from  the  bullous  and  pustular  eruptions  produced  by  iodide  of  potassium,, 
from  the  bullous  form  of  syphilodennia,  from  symptomatic  Herpes,  and  from 
that  which  follows  the  course  of  cutaneous  nerves  and  will  be  afterwards 
described  as  Zona;  and,  lastly,  we  must  diagnose  them  as  well  as  may  be 
from  the  bullae  of  typical  Pemphigus,  although  in  many  cases  the  line  i& 
here  difficult  to  draw. 

3.  Erythema  nodosum. — This  curious  affection  was  well  described  by 
Willan,  and  subsequent  authors  have  added  little  to  his  account.  It  occurs 
"  in  large  oval  patches,  the  long  diameter  of  which  is  parallel  with  the  tibia, 
slowly  rise  into  hard  and  painful  protuberances,  and  as  regularly  soften 
and  subside  in  the  course  of  nine  or  ten  days,  the  red  colour  turning  bluish 
on  the  eighth  or  ninth  day,  as  if  the  leg  had  been  bruised."  In  this  form 
of  erythema  the  anatomical  lesion  is  especiallj''  characterised  by  oedema; 
the  spots  do  not  itch,  but  are  somewhat  painful  and  very  tender,  more  so 
than  in  any  other  of  the  erythematous  group.  There  is  almost  always  not 
only  deep  venous  congestion  of  the  typical  erythematous  rose  tint,  exag- 
gerated by  its  position  on  the  legs,  but  there  is  almost  always  more  or  less 
indication  of  actual  haemorrhage.  Probably  the  pigmentation,  which  it  is 
apt  to  leave  behind,  is  deepened  by  chemical  transformations  of  the  effused 
haemoglobin  such  as  we  see  in  a  bruise. 

The  locality  of  erythema  nodosum  is,  as  Willan  says,  most  frequently 
over  the  tibia,  but  it  is  not  confined  to  this  part,  for  it  may  be  seen  on  the 
ankle  or  the  calf,  and  it  is  not  uncommon  over  the  corresponding  surface 
of  the  ulna.  It  is  usually  symmetrical,  and  may  affect  the  whole  extensor 
surface  of  both  forearms  and  both  legs.    It  is  very  seldom  seen  elsewhere. 

It  has  a  slower  course  than  most  kinds  of  erythema,  but  like  them  is 
prone  to  recur.  Willan  and  Bateman,  and  also  Green  in  his  '  Practical  Com- 
pendium,' state  that  erythema  nodosum  only  affects  women ;  but  Plumbe  in 
1824  ('  Practical  Treatise  on  Diseases  of  the  Skin ')  notes  its  occurrence  in 
children,  and  it  is  not  unfrequently  seen  in  boys  under  or  about  the  age  of 
puberty  who  are  also  liable  to  hysteria,  chorea,  and  other  female  disorders. 

It  occurs  very  frequently  in  those  who  have  suffered  from  rheumatic 
fever.  Dr  Stephen  Mackenzie  brought  before  the  Clinical  Society  in  April, 
1866  (vol.  xix,  p.  215),  more  than  100  cases  of  erythema  nodosum  collected 
from  the  four  largest  hospitals  in  London.  Ninety  patients  were  females, 
and  18  males.  Only  25  were  over  thirty  years  of  age,  30  were  between 
twenty  and  thirty,  39  between  ten  and  twenty,  and  14  were  children  vmder 
ten.    In  17  cases  there  was  also  past  or  present  rheumatism  (acute  in  13, 

*  On  the  history  of  Hydroa,  see  an  elaborate  paper  by  the  late  Dr  Tilbury  Fo.'c 
in  the  'Philadelphia  Archives  of  Dermatology'  for  1880,  p.  16,  and  one  by  Dr  Crocker 
in  the  '  Lancet '  for  May  22nd,  188G. 

The  intended  meaning  of  the  word  Hydroa  is  uncertain.  Dr  Crocker  gives  its  deriva- 
tion from  tJ^wp ;  but  surely  it  is  only  a  mistake  for  Hidroa  (Wpwa),  the  regular  term 
in  Greek  medicine  for  what  the  Lntins  called  sudamina. 
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subacute  in  4),  beside  about  as  many  more  in  which  the  existence  of  true 
rheumatism  was  asserted  or  probable.  There  was  a  cardiac  murmur  in  13 
•cases,  in  only  two  of  which  was  there  history  of  rheumatic  affection  of  the 
joints.* 

The  course,  the  lesion,  the  oedema,  the  htemorrhage,  the  locality,  the 
subjects  of  this  affection,  are  all  typically  erythematous,  and  so  is  its  rela- 
tion to  rheumatism. 

4.  Urticaria.^ — Willan  rightly  placed  urticaria  in  close  relation  to  ery- 
thema. Almost  all  subsequent  writers  have  followed  this  indication;  and 
if  convenience  did  not  forbid  innovations,  it  might  be  called  "  erythema 
pomphosum,"  for  the  characteristic  lesions  are  pomphi — wheals,  i.  e.  raised 
iiat  white  patches,  sometimes  surroimded  by  an  erythematous  blush.  Their 
liistology  is  that  of  acute  inflammatory  oedema  of  the  cutis,  which  fills  the 
lymph-spaces  and  expels  blood  from  the  venules.  The  effusion  takes  place 
very  rapidly,  and  may  be  called  forth  either  by  a  mechanical  or  by  a 
'Chemical  irritant,  as  in  the  wheals  produced  by  the  nettle  (Urtica  urens), 
from  which  the  disease  receives  its  name.  In  persons  liable  to  the  affection 
it  can  be  produced  by  the  finger  only  dra^vn  across  the  skin,  so  that  it  is 
possible  to  write  characters  in  raised  Avheals.  This  last  has  been  defined  as 
"  factitious  "  urticaria.  The  anatomical  lesion  has  therefore  its  counterpart 
in  the  traumatic  wheals  produced  in  any  skin  by  the  sting  of  the  nettle  or 
the  lash  of  a  whip,  and  produced  by  much  slighter  in-itation  in  susceptible 
subjects. 

Beside  the  well-mai'ked  oval  or  linear  wheals  of  ordinaiy  urticaria,  we 
sometimes  see  the  lesion  in  the  form  of  small  round  patches,  or  as  large 
%vhit€  plateaux,  formed  by  the  coalescence  of  several  smaller  ones  ("  giant 
turticaria,"  U.  tuherosa).  Both  these  forms  are  sometimes  produced  by 
nettles.  We  may  also  include  as  essentially  of  the  same  natvu-e  the  large, 
ilat,  white  papules,  which  are  obviously  distinct  from  those  of  ordinary 
•eczema,  and  which  have  been  described  as  strophulus  alhidus,  and  also  not 
tmfrequently  under  the  name  of  infantile  prurigo  and  lichen  urticatus. 
'These  papules  are  distinguished  by  rising  rapidly,  and  by  following,  not 
causing,  pruritus  ;  for  they  are  the  result  and  not  the  occasion  of  the 
patient's  scratching.  They  are  most  often  seen  in  infants,  but  may  be 
•observed  along  with  more  obvious  wheals  in  ordinary  cases  of  adult  urti- 
caria. In  quite  exceptional  cases  it  is  said  that  the  wheals  last,  so  as  to 
produce  a  chronic  condition  {U.  perstans).  Sometimes,  but  also  as  an 
•exception,  bullae  are  described  as  mingling  with  the  wheals — a  fresh  sign 
of  affinity  between  urticaria  and  erythema. 

The  distribution  of  nettle-rash  is  less  definite  than  that  of  other  forms 
of  erythema,  and,  indeed,  of  most  other  cutaneous  affections.  We  do  not 
observe  any  predilection  for  the  erythematous  regions,  the  extensor  surface 
of  the  forearms  and  legs.  It  is  quite  as  common  on  the  back  and  trunk 
generally  as  on  the  limbs;  the  only  parts  it  avoids  are  the  scalp,  face, 
palms,  and  soles.    It  is  not  symmetrical. 

*  In  this  view  of  its  patholojry  Striimpell  and  Boeck  agree  with  Mackenzie  and  the  pre- 
sent writer,  although  most  Continental  and  A)nerican  dermatologists  are  opposed  to  it.  ^ 

See  Barlosv, '  Brit.  Med.  .Tourn.,'  Sept.  15th,  1883,  p.  511;  also  '  Guy's  Hosp.  Rep., 
1881   p    209      Dr  Cffisar  Boeck  has  puhlished  a  monograph  on  this  point;  also  Dr 
Mackenzie's  paper  on  the  same  subject,  read  before  the  Dcrmatological  Congress  of 
London  in  1896,  p.  602,  and  the  discussion  which  followed. 

+  <Sy»OHirm*.— Nettle-rash— Cnidosis :  including  lichen  urticatus,  purpura  urticans,  and 
much  of  strophulus.— Fr.  Urticaire.— (?erw.  Nesselsucht. 
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The  mucous  membrane  of  the  mouth  is  occasionally  affected,  and  some- 
thing like  wheals  have  been  observed  by  the  laryngoscope  in  the  trachea; 
whether  it  affects  the  stomach  or  bowels  is  uncertain. 

Urticaria  is  abrupt  in  origin  and  acute  or  subacute  in  coitrse,  but  is- 
often  recurrent  and  obstinate  in  successive  attacks. 

Of  all  forms  of  erythema,  urticaria  is  the  most  irritable,  the  severity  of 
the  itching  being  comparable  to  that  of  eczema,  scabies,  or  prurigo.  There: 
is  no  pain  or  smarting,  and  no  general  symptoms  except  from  the  restless- 
ness and  sleeplessness  which  it  occasions,  especially  in  children.  It  is  most 
frequent  in  them  or  in  yoimg  adults,  but  is  not  confined  to  any  age.  Accord- 
ing to  Dr  Liveing  it  sometimes  alternates  with  neuralgia  of  the  samie  parts. 

The  cetiology  of  urticaria  is  uncertain.  As  above  explained,  it  is  often 
purely  secondary  to  some  local  irritant,  as  pediculi,  or  complicates  a  pre- 
viously existing  malady,  as  prurigo;  and  it  is  probably  always  aggravated 
by  the  patient's  scratching.  It  is  often  of  toxic  origin ;  animal,  as  in  the 
case  of  Medusae  and  the  larva  of  moths,  or  vegetable,  as  in  that  of  stinging- 
nettles  :  or  the  poison  may,  instead  of  being  absoi-bed  from  without  lik& 
a  subcutaneous  injection  of  morphia,  be  swallowed  first ;  as  with  belladonna* 
and  strawberries,  or  whelks  and  crabs,  or  copaiba. 

Its  close  alliance  with  erythema  is  shown  not  only  by  sometimes  alter- 
nating with  it,  but  also  by  its  following  precisely  the  same  kind  of  gastric 
disturbance,  both  in  the  most  marked  forms,  which  are  the  direct  result  of 
drugs  or  of  poisons,  or  of  some  particular  article  of  food,  and  in  the  less 
evident  cases  associated  with  ordinary  dyspepsia.*  When  there  is  no  in- 
ternal irritant,  and  no  gastric  disturbance,  urticaria  in  women  can  often  be- 
traced  to  ovarian  disorders,  breaking  out  at  each  menstrual  period,  and  sub- 
siding when  dysmenorrhoea  is  cured.  Like  erythema,  again,  it  is,  according 
to  the  writer's  experience,  a  not  infrequent  complication  of  rheumatic  fever. 

All  forms  of  erythema  are  liable  to  be  complicated  with  haemorrhage. 
This  is  a  rare  complication  in  urticaria  (when  it  constitutes  the  Purpura 
urticans  of  Willan),  though  common  in  erythema  nodosum,  when  it  pro- 
duces the  subsequent  bruise-like  pigmentation,  and  also  in  the  forms  of 
erythema  which  occur  in  the  course  of  rheumatic  fever. 

This  last  condition  seems  to  have  been  first  observed  by  Schonlein,  who 
named  it  Peliosis  rheumatica.  The  erythematous  patches  appear  acutely, 
with  fever  and  synovitis.  They  are  most  often  seen  on  the  back  of  the- 
hands  and  feet,  the  forearms  and  shins,  but  may  also  affect  the  thighs,  hips,, 
and  trunk ;  they  are  not  often  symmetrical.  Either  from  the  beginning, 
or  soon  after  their  appearance,  the  redness  is  found  no  longer  to  fade  on 
pressure ;  haemorrhage  has  taken  place.  Successive  crops  of  these  papules 
or  patches  may  occur,  each  lasting  about  a  week,  and  disappearing  with 
only  a  slight  macule  to  mark  its  place. 

There  is  no  need  of  a  special  name  for  this  disorder.  It  is  a  true- 
erythema,  whether  occurring  in  the  course  of  rheumatic  fever  or  in  persons 

*  Dr  Osier  lias  drawn  attention  to  an  article  by  Schliesinfrer  in  the  'Miincliener  med. 
Wochenbliitt/  Aug.,  1899,  on  Hydrops  hif-postrophos  or  Angioneurotic  oedema  (both,  one 
may  remark,  unnecessary  sj-nonyms  of  what  is  sufficiently  plain  as  acute  circumscribed 
oedema),  and  has  published  an  interesting  series  of  cases  in  which  recurrent  urticaria,  with 
often  concomitant  purpura,  local  acute  oedema,  rlieumatism,  and  cardiac  disease  were  asso- 
ciated with  internal  crises  of  gastralgia,  colic,  hromatcmesis  or  hiBmatxiria,  and  synovitis 
with  effusion.  The  relation  of  acute  oedema  of  the  lips,  tongue,  or  fauces  to  urticiiria  haa 
been  admitted  by  several  observers,  but  the  internal  crises  arc  perhaps  more  doubtful  n 
pathology  ('  Brit.  Journ.  of  Derm.,'  1900  r,.  227). 
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who  have  ah-eady  suffered  from  that  disease,  and  we  have  seen  that  both 
this  connection  with  rheumatism  and  the  liability  to  hjemorrhage  are  cha- 
racteristic of  the  whole  group  of  erythemata. 

Urticaria  pigmentosa.*— A.  similar  and  rare  form  of  skin  disease  be- 
longing to  the  erythematous  type,  but  recurrent  and  as  persistent  as  ery- 
thema nodosum,  was  first  described  by  Mr  Edward  Nettleship,  and  again 
by  Morrant  Baker  and  Tilbury  Fox,  in  the  Clinical  Society's  '  Transactions,' 
vols,  viu  and  X.  Two  cases,  in  a  child  of  two  years  old  and  in  a  woman  of 
thirty-two,  were  described  by  the  writer  in  the  twenty-fifth  volume  of  the 
'  Guy's  Hospital  Keports,'  3rd  series,  pp.  212,  213. 

It  has  received  several  names,  among  others  the  uncouth  and  misleading 
term  Xanthelasmoidea ;  but  Dr  Sangster's  proposed  title,  urticaria  pigmen- 
tosa, is  now  generally  accepted.  ° 

It  is  an  erythematous  eruption  with  occasional  wheals  and  considerable 
yellowish  pigmentation,  lasting  for  an  indefinite  period,  though  its  chronic 
course  is  probably  always  made  up  of  more  or  less  distinct  subacute  attacks. 
It  affects  the  back  and  trunk  generally,  rather  than  the  limbs,  and  the  face 
vei-y  little.    The  characteristic  buff  colour  always  follows  the  rose-rash. 

An  excellent  account  of  this  affection  is  given  by  Dr  Colcott  Fox  in  the 
'  Med.-Chir.  Trans.'  for  1883,  where  nineteen  recorded  cases  are  tabulated, 
to  which  Crocker  has  since  added  one  ('  Clin.  Trans.,'  vol.  xviii,  p.  12).t 

Dr  Paul  Raymond  has  written  a  valuable  monograph  on  this  curious 
malady,  in  which  he  has  collected  sixteen  cases  observed  in  England,  two 
in  America,  eight  in  Germany,  and  four  in  France.  All  these  cases  occurred 
in  children  under  two  years  old,  often  within  a  fortnight  after  birth.  The 
majority  of  the  infants  were  boys. 

In  an  exceptional  case  recorded  by  Lewinski  it  was  still  present  in  a  lad 
of  eighteen.  In  one  case  under  the  writer's  care  a  condition  which  might 
be  called  E.  perstans,  had  been  present  for  four  years  on  the  trunk,  and 
was  followed  by  decided  pigmentation. 

Microscopical  examination  of  the  afl'ected  skin  by  Dr  C.  Fox  has  shown 
that  the  lesion  is  truly  a  wheal,  the  tissue  of  the  corium  being  opened  out 
by  oedema.    Pick  had  found  minute  hsemorrhages  in  another  case. 

The  affection  recurs  again  and  again,  but  as  the  child  grows  older 
gradually  ceases,  and  the  pigmentation  still  more  gradually  fades. 

Statistics. — In  102  consecutive  cases  of  the  writer's,  there  were  38  of 
Erythema  multiforme  (marginate,  circinate,  annular,  gyrate,  papular,  and 
roseolar),  17  of  E.  hullosum,  including  one  of  Herpes  gestationis,  two  of 

iris,  13  of  E.  nodosum,  18  of  Urticaria,  and  14  of  multiform  erythema 
and  urticaria  both  present  in  the  same  subject.  Several  cases  of  erythema 
■and  of  urticaria  occurred  during,  or  after,  rheumatic  fever,  and  four  cases 
-of  urticaria  came  immediately  after  the  patient  had  eaten  shell-fish. 

There  was  in  each  group  (except  Urticaria,  where  the  numbers  were 
almost  equal)  a  decided  preponderance  of  female  patients.  In  addition  to  4 
infants  under  two  years  old  (one  with  Urticaria  pigmentosa),  there  were 
33  patients  between  four  and  sixteen,  48  between  seventeen  and  thirty-five, 
and  14  above  thirty-five. 

*  St/noni/ms. — Urticaria  perstans  pigmentosa — Xanthelasmoidea — Erj'tliema  tubercu- 
latum— Permanent  erythema. 

t  See  also  Dr  Cavafy's  article  in  Heath's  '  Dictionary  of  Surgery,'  and  Dr  Stellwagon's 
three  cases  in  children  (' Journ.  Cut.  and  Gen.-ur.  Dis.,'  December,  1896). 
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Treatment  of  erythematous  affections. — The  various  erythematous  dis- 
eases which  we  have  grouped  together  in  this  chapter  are  seen  in  their  time 
relationship  from  a  practical  point  of  view.  They  are  none  of  them  con- 
tagious, they  are  none  of  them  attended  with  serious  consequences,  they 
are  mostly  indicative  of  some  other  primaiy  disorder,  and  they  are  rather 
to  be  palliated  by  local  applications  or  indirectly  cured  by  treating  their 
internal  cause  when  discovered,  than  met  by  a  specific  plan  of  treatment. 
In  particular  it  may  be  said  that  they  are  either  unaffected  or  aggravated 
by  arsenic,  and  this  is  one  of  the  most  important  points  which  separate 
them  from  pemphigus. 

In  many  kinds  of  erythema,  especially  symptomatic  herpes  and  ii'is,  no 
treatment  is  needful. 

The  local  treatment  of  the  other  erythemata  consists  in  the  astringent 
and  sedative  applications  described  at  p.  835 ;  although  the  surface  is  dry, 
it  is  found  by  experience  that  lotions  in  most  cases  answer  better  than 
ointments.  Goulard's  wash  (Liq.  plumb,  subacet.  dil.)  evaporating  lotions 
of  spirit  and  water,  eau  de  Cologne,  hydrocyanic  acid  well  diluted,  or  solu- 
tion of  borax  are  the  best  local  applications.  When  urticaria  is  severe  and 
these  means  fail,  chloral  hydrate  may  be  used  locally  in  solution  or  chloro- 
form and  ung.  cetacei  (ii\.x — xx  ad  3]).  Warm  baths  should  be  avoided,  as 
also  excessive  heat  and  perspiration ;  tepid  water  is  better  than  either  cold 
or  hot.  The  patient  should  be  urged  to  stoical  abstinence  from  scratching ; 
tepid  bathing  or  continued  steady  pressure  will  be  found  to  relieve  the 
intolerable  irritation  of  urticaria  without  aggravating  it  afterwards  as 
scratching  always  does. 

For  the  painful  swellings  of  erythema  nodosum,  strong  lead  lotion  gives 
most  relief,  or  lead  and  opium.  Collodion  painted  over  and  allowed  to  dry 
is  often  useful,  or  alum,  tannic  acid,  or  other  astringent  remedies  may  be 
used  with  advantage,  or  the  affected  part  of  the  leg  may  be  painted  with  a 
solution  of  nitrate  of  silver.  Ointment  containing  boric  acdd  or  lead  may 
be  applied  to  the  herpetic  and  bullous  forms  of  erythema. 

In  the  internal  treatment  our  first  care  should  be  to  relieve  the  gastric 
disorder  which  often  accompanies  common  congestive  or  papular  erythema 
— most  often  by  discovering  certain  articles  of  food  to  which  it  is  due. 
Salt  fish,  pickles,  preserved  fruit  and  "  crystallised "  sweetmeats,  pork, 
sour  or  otherwise  inferior  wine,  malt  liquor,  stone  fruit,  and  even  straw- 
berries— any  one  of  these  niay  in  certain  persons  excite  erythema  or  urti- 
caria. Those  first  on  the  list  should  b©  strictly  forbidden.  Of  all  kinds 
of  food,  lobsters  and  crabs,  and  by  a  curious  coincidence  mussels  and  other 
molluscs  united  with  them  under  the  title  of  "  shell-fish,"  are  the  most 
frequent  causes  of  erythema  or  urticaria,  and  they  are  the  most  severe  in 
their  effects.  Oysters  are  harmless.  Many  drugs  have  a  similar  result,  as 
we  shall  presently  see. 

If  the  eruption  continues  after  its  supposed  cause  is  removed,  or  if  we 
are  imable  to  discover-  any  cause  of  disorder,  such  remedies  as  bicarbonate 
of  soda  or  Liquor  bismuthi  or  a  few  drops  of  liquor  potassse  in  peppermint- 
or  cinnamon-water  should  be  prescribed.  Where  there  is  evidence  of  gas- 
tritis, bismuth  is  the  most  valuable  remedy,  given  either  in  powder  or  thus : 
— ^  Bism.  subnitr.,  sodse  bicarb.,  pulv.  tragac.  co.,  aa  gr.  x,  aq.  chloroform, 
sive  menthse  pip.  5  j  ;  M. ;  to  which  ten  or  twelve  drops  of  solution  of 
morphia  may  be  added  if  the  pain  is  severe.  With  flatulent  disorder, 
thymol,  creosote,  or  carbolic  acid  (phenol)  in  the  form  of  pills  is  often  the 
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most  effectual  mode  of  treatment.  In  the  more  atonic  forms  pepsin  given 
after  meals  is  found  practically  useful,  notwithstanding  our  physiolo-ical 
doubts ;  and  occasionally  dilute  mineral  acids  with  nux  vomica  or  bitter 
infusion  will  be  more  valuable  than  anything  else.  Gentle  saline  laxatives 
taken  before  breakfast  in  a  large  draught  of  warm  water  are  almost  aJwi-ys 
indicated;  and,  for  women  especially,  a  pill  containing  aloes  or  rhubarb, 
taken  before  a  late  dinner  or  on  going  to  bed,  is  a  useful  adjunct.  In  many 
patients  occasional  doses  of  blue  pill  are  of  unmistakable  value. 

In  cases  of  eiythema  nodosum  and  in  other  forms  of  erythema  which 
follow  rheumatic  fever,  and  occur  in  pale  young  women  or  lads,  the  prepa.-a. 
tions  of  steel  are  strongly  indicated.  When  there  is  constipation,  a  good 
formula  is  three  or  four  grains  of  sulphate  of  iron,  half  a  drachm  of  sul- 
phate of  magnesia,  and  five  drops  of  dilute  sulphuric  acid,  in  peppermint 
water  or  calumba.  When  this  is  not  the  case,  the  tincture  of  steel  is  a  most 
valuable  remedy.  In  some  cases  sulphate  of  iron  with  carbonate  of  potash 
and  extract  of  Barbadoes  aloes  forms  a  good  Martial  pill.  In  whichever 
form  iron  is  found  to  agree  best,  it  is  important  to  increase  the  dose  until 
a  decided  effect  is  obtained. 

In  the  more  severe  forms  of  recurrent  bullous  Eiythema,  quinine  in  full 
doses  is  of  great  value,  particularly  Avhen  there  is  much  itching.  Opiam 
usually  increases  rather  than  relieves  the  irritation,  but  it  has  been  given 
in  full  doses  with  advantage  in  the  more  severe  cases. 

Eruptions  produced  by  Drugs.— Since  the  most  frequent  and  charac- 
teristic effects  of  drugs  upon  the  skin  are  erythematous  eruptions,  it  will  be 
convenient  to  consider  this  group  of  dermatoses  here.  Drugs  and  poisons 
act  much  in  the  same  way  upon  the  skin  as  do  irritant  or  poisonous  articles 
of  food,  so  that  in  origin  as  well  as  aiapearance  the  rash  caused  is  an 
erythema. 

The  most  striking  and  frequent  of  these  eruptions  is  perhaps  that  pro- 
duced by  cojmiba.  This  has  sometimes  been  confounded  with  an  early 
syphilide.  It  usually  takes  the  form  of  a  papular  erythema,  often  combined 
with  urticaria  and  not  unfrequently  with  slight  subcutaneous  hfemorrhage. 
The  occurrence  of  bullae  or  vesicles  is  mentioned  by  trustworthy  observers. 
In  some  cases  there  is  no  itching,  which  makes  the  diagnosis  from  syphilis 
the  more  difficult.  The  rash  is  generally  distributed  over  the  whole  surface 
of  the  body,  and  does  not  spare  even  the  face,  as  most  other  erythemata  do. 
Occasionally  it  simulates  purpura.  Some  writers  have  suggested  that  it  is 
not  the  copaiba  but  the  urethral  inflammation  for  which  copaiba  is  commonly 
given,  which  produces  the  rash.  There  can,  however,  be  no  doubt  of  the 
existence  of  a  true  copaiba  rash.  It  is  not  uncommon  from  the  exhibition 
of  the  oleo-resin,  but  is  rarely  observed  in  persons  who  are  taking  the 
valuable  diuretic,  mistura  copaiba3  resinse. 

Guhebs  is  generally  said  to  produce  a  similar  eruption,  but  some  of  the 
reported  cases  appear  to  have  been  due  to  accidental  mixture  with  copaiba. 
So,  at  least,  Dr  Bulldey  believes.    The  writer  has  never  seen  a  cubebs  rash. 

Somewhat  similar  rashes  have  been  observed  in  patients  taking  turpen- 
tine, cannabis  indica*  and  some  other  dinigs,  and  have  been  described  as 
purpura,  urticaria,  herpes,  or  erythema  a  inedicamentis.  It  is  possible  that 
some  at  least  of  the  eruptions  ascribed  to  salicylic  acid  were  really  peliosis 
rheumatica. 

*  In  a  case  reported  by  Dr.  J.  N.  Hyde  iu  the  'Xew  York  Medical  Record'  for 
Miiy  lltli,  1878. 
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Bromide  of  potassium  conaes,  perhaps,  next  in  frequency  to  copaiba  as  a 
rash-producing  drug.  The  lesion  here  simulates  veiy  closely  that  which 
will  be  described  in  the  next  chapter  as  acne,  but  the  diagnosis  is  generally 
clear  from  its  not  being  confined  to  the  very  characteristic  localities  of  true 
acne,  or  to  the  equally  characteristic  age  which  is  specially  liable  to  that 
disease.  Occasionally  the  bromide  eruption  is  more  severe,  and  produces 
pustules  and  crusts.  The  late  Dr  Carring-ton  reported  a  remarkable  case 
of  solid  tumours  in  an  infant,  apparently  the  result  of  the  exhibition  of 
bromide  ('  Clin.  Trans.,'  vol.  x-viii,  p.  iJS,  with  plate) ;  and  also  Dr  Lees 
('  Path.  Trans.,'  vol.  xxiii,  p.  2-17,  with  plate). 

Less  frequent,  but  much  more  varied,  more  severe,  and  more  misleading 
is  the  eruption  produced  by  iodide  of  potassium.  This  is,  perhaps,  most 
frequently  a  papular  erythema,  widely  or  irregularly  distributed  on  the 
tnmk,  limbs,  and  face,  free  from  itching,  and  usually  imfelt  by  the  patient. 
Sometimes,  however,  there  is  considerable  erythematous  dermatitis  between 
the  papules.  A  follicular  inflammation  undi sting uish able  from  that  de- 
scribed above  as  bromide-acne  is  a  less  frequent  effect  of  the  iodide  salts. 
More  often  the  rash  which  was  at  first  papular  becomes  vesicular,  bullous, 
or  pustular.  In  these  cases  the  inflammation  is  often  very  severe,  and  the 
constitutional  disturbance  considerable.  The  bullae  have  been,  there  is  no 
question,  often  confounded  with  pustular  syphilis  and  so-called  "  hydroa ; " 
indeed,  until  one  has  seen  several  cases,  it  is  difl&cult  to  believe  that  so  severe 
a  dermatitis  can  be  due  to  a  drug  which  in  most  cases  has  no  effect  what- 
ever upon  the  skin.  The  eruption  may  simvilate  scabies  or  eczema,  but  the 
absence  of  definite  localisation,  of  chronicity,  of  the  secretion  of  eczema  or 
of  the  cuniculi  of  scabies,  should  malve  the  diagnosis  not  difficult.  Along 
with  the  pustules  there  may  arise  what  the  older  dermatologists  would  have 
called  a  tubercular  disease  of  the  skin — raised  fleshy  nodules  simulating 
papillary  growths,  condylomata,  mucous  patches,  and  the  latpr  forms  of 
syphilodermia.  They  may  resemble  rupia  or  lupus,  or  even  malignant 
disease.  Inasmuch  as  these  severe  effects  are  apt  to  follow  the  large  doses 
of  iodide  of  potassium  given  in  the  later  stages  of  syphilis,  the  difficulty  of 
discriminating  them  is  naturally  increased. 

In  a  patient  under  the  writer's  care  suffering  from  an  ordinary  pustular 
syphilide,  some  of  the  lesions  on  the  face  and  the  back  of  the  hand  became 
so  swollen,  hypertrophied,  and  covered  with  profuse  granulations,  that  both 
cheeks  were  deformed,  the  eyes  almost  occluded,  and  one  hand  was  covered 
with  exuberant  granulations,  which,  when  seen  alone,  suggested  to  different 
observers  lupus  hypertrophicus  or  epithelioma.  There  was,  however,  no 
doubt  of  the  nature  of  the  case.  The  diagnosis  was  confirmed  by  the 
patient's  recovery  as  soon  as  the  drug  was  discontinued.  The  chief  point 
which  guided  one  aright  in  this  case  was  that,  notwithstanding  his  frightful 
appearance,  the  patient  was  eating  and  sleeping  well,  so  that  it  was  with 
great  difficulty  he  was  persuaded  to  come  into  hospital. 

Another  form  of  iodide  rash  is  punctiform,  and  resembles  scarlatina 
rather  than  measles,  of  which  the  patches  and  rose  tint  are  moi-e  nearly 
simulated  by  the  copaiba  rash.  This  iodide  eruption  is  often  purpuric, 
particularly  when  it  affects  the  legs  (Dr  Duffey,  '  Dublin  Journal  of  Medical 
Science,'  vol.  Ixix,  April,  1880). 

More  often  pustules  may  appear,  and  when  deep  and  occupying  a  hair- 
sax3,  cause  crops  of  boils.    The  presence  of  iodine  and  bromine  has  been 
actually  demonstrated  in  the  pustules  by  Adamldewicz  and  Guttmann.* 
*  'Virchow'8  Archiv,'  1878,  vol.  Ixxiv;  '  Clmrite-Aiinnlen,'  vol.  iii.  p.  381,  1878. 
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Weeping  dermatitis,  curious  wart-like' nodules,  and  other  peculiar  eruD 
tions  have  been  described  as  the  result  of  bromide  of  potassirrby  Vohfn 
l^ti  nn  ly^^'^T''  Wochenschrift,'  vds  U  Z 
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figured  by  the  late  Dr  Tilbury  Fox  ('  Clin.  Trans.,'  vol.  xi,  1877) 
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times followed  by  the  disappearance  of  the  rash;  but  persevering  mth  the 

drug  m  even  larger  doses  is  often  followed  by  the  disappearance  of  the 
unpleasant  effect  it  had  produced. 

Belladonna  in  full  doses  often  causes  a  brigh1>red  and  ahnost  universal 
erythematous  rash.  It  may  be  recognised  by  its  association  with  dilated 
pupils  and  a  dry  throat,  together  with  the  characteristic  delirium  if  the  dose 
has  been  large.  In  one  case  under  Mr  Hilton  it  was  caused  by  the  mere 
application  of  a  large  belladonna  plaster  in  a  woman  who  must,  one  sup- 
poses, have  been  more  than  commonly  susceptible.  Children,  who  bear  as 
large  doses  of  this  drug  as  adults,  are  also  liable  to  these  symptoms  of  in- 
toxication. A  few  yeacs  ago  more  than  a  dozen  children  were  admitted  in 
C^uy  s  Hospital  mth  all  the  symptoms  of  belladonna  poisoning.  They  had 
broken  into  a  drug  warehouse  on  a  Sunday  and  had  eaten  some  of  the  con- 
tents.   The  rash  m  most  of  them  was  remarkably  like  that  of  scariatina. 

Opium  and  morphia  sometimes  produce  considerable  pruritus,  and  this 
may  lead  to  erythema  or  urticaria  by  the  scratching  which  results ;  more- 
over, morphia  has  occasionally  produced  a  morbilliform  rash.  Similar  rashes 
have  been  observed  as  the  result  of  hyoscyamus  or  stramonium. 

Chloral  hydrate.—Kr  Hutchinson  has  figured  an  erythematous  rash  of 
the  hands  due  to  chloral  in  his  '  Archives  of  Surgery,'  vol.  i,  pi.  v  {cf.  '  Clin. 
Trans.,'  xiii,  p.  121).  In  one  instance  the  writer  observed  a  severe  general 
acute  dermatitis  follow  the  exhibition  of  chloralamide  {ibid.,  vol.  xxiii, 
p.  137,  with  plate). 

Quinine. — There  can  be  no  doubt  that  quinine  may  produce  a  general 
acute  eiythema,  which  was  first  described  by  Skinner,  Fleming,  and  other 
English  authors,  and  has  since  been  observed  abroad.  Its  symptoms  closely 
resemble  scarlatina.  It  begins  in  the  face,  spreads  rapidly  over  the  whole 
trunk,  and  is  accompanied  by  fever,  the  temperature  sometimes  reaching 
103-5°  Fahr.  It  is  certainly  a  very  rare  effect  of  so  popular  a  medicine, 
and  its  occurrence  may  be  regarded  as  due  to  an  idiosyncrasy.  In  one  case 
of  Kobner's  the  eruption  followed  the  exhibition  of  quinine  three  times  in 
the  same  patient.  A  m«re  severe  local  erythema  of  the  face,  sometimes 
vesicular,  has  been  observed  as  the  result  of  quinine  by  Hebra,  von  Heu- 
singer,  and  some  other  physicians.  (See  a  case  in  a  child  reported  by 
Dr  H.  Hagan,  of  Atlanta,  in  the  '  New  York  Medical  Journal,'  1891.) 

Dr  Morrow,  who  has  collected  sixty  cases  of  quinine  eruptions,  found 
that  in  thirty-eight  the  rash  was  erythematous  and  resembled  that  of  scar- 
latina, in  twelve  it  resembled  urticaria,  in  two  it  was  vesicular,  and  in  five 
hsemorrhagic  ('  New  York  Medical  Journal,'  March,  1880).    One  case  was 


MEDICINAL  RASHES  ^   .    ^J-'I .  L  '  .'.        J  .  907 

reported  by  Dr  Fagge  ('  Medical  Times,'  Februaiy  29th,  1868) ;  another  by 
Dr  Farquharson  ('  Brit.  Med.  Journ.,'  February  15th  and  22nd,  1879). 

Antipyrin  (more  properly  phenazone)  has  occasionally  produced  an  ex- 
tensive erythematous  rash,  as  recorded  by  Brocq,  Darier,  and  others. 

Eruptions  from  salicylic  acid  *  have  been  reported.  Since  erythema 
and  urticaria  are  common  in  rheumatism,  for  which  salicylic  acid  is  usually 
given,  and  since  adulterations  with  carbolic  acid  and  consequent  gastric  dis- 
turbances are  not  unknown,  some  of  these  cases  may  admit  of  doubt. 

The  internal  use  of  phenol  (carbolic  acid)  itself,  of  tar,  turpentine,  and 
petroleum  has  caused  erythematous  rashes,  but  the  cases  are  rare. 

Arsenic  is  said  to  produce  in  some  persons  an  acute  vesicular  eruption, 
which  has  been  styled  herpes,  and  in  others  urticaria.  This  occurrence  is, 
however,  very  rare  even  when  large  doses  of  the  drug  are  given.  Zonaf 
has  sometimes  appeared  during  a  course  of  arsenic,  too  frequently  to  be 
considered  a  mere  coincidence. 

Arsenic  occasionally  causes  pigmentation  of  the  skin  after  long  adminis- 
tration;  and  another  effect  is  hypertrophy  of  the  horny  epidermis,  dis- 
crete on  the  palms  and  soles,  or  diffuse  on  the  elbows  and  knees. 

Mercury  was  one  of  the  first  drugs  to  be  regarded  as  the  cause  of  a 
cutaneous  rash.  Early  in  the  last  century  AUeyf  described  what  he  called 
Hydrargyria,  before  the  first  description  of  a  copaiba  nettlerash  by  Montegre 
in  1814.  Alley's  cases  were  mostly  vesicular,  and  chiefly  affected  the  abdo- 
men, thighs,  and  scrotum,  but  sometimes  they  assumed  a  more  severe 
pustular  or  bullous  form,  with  severe  pain  and  lymphatic  inflammation. 
IVe  may  doubt  whether  local  inunction  of  the  drug,  or  the  effects  of  syphilis 
itself,  or  a  mere  coincident  attack  of  eczema,  may  not  explain  these  cases. 
Hebra,  with  a  scepticism  justified  by  his  enormous  experience,  denied  that 
any  eruption  is  due  to  the  internal  use  of  mercury.  On  this  point  see 
Judassohn's  Essay,  1900. 

The  earlier  bibliography  of  the  whole  subject  is  given  at  the  end  of  a 
paper  by  Yan  Harlingen  in  the  '  Archives  of  Dermatology,'  Philadelphia, 
October,  1880.  See  also  Kobner's  article  (Intemat.  Med.  Congr.,  1892) ; 
Morrow's  '  Drug  Eruptions  '  (Syd.  Soc,  143),  1887  ;  the  article  in  '  Allbutt's 
System,'  vol.  viii,  by  Mr  Hutchinson,  jun. ;  the  chapter  on  "  Dermatitis 
Medicamentorum  "  in  Crocker's  '  Diseases  of  the  Skin,'  and  that  under  the 
same  title  in  Hyde  and  Montgomery's  sixth  edition,  1901,  p.  207. 

Among  the  antitoxic  remedies  now  used  in  the  treatment  of  more  than 
one  specific  disease,  diphtherial  antitoxin  is  remarkable  for  frequently  pro- 
ducing not  only  multiple  synovitis,  but  also  an  erythematous  eruption  which 
lasts  a  short  time,  and  then  disappears  without  leaving  traces.  Th.ese 
effects  are  probably  due  to  a  mixed  infection,  and  have  of  late  been  dimin- 
ished in  frequency  and  severity  by  improved  methods  of  preparing  the 
serum.  A  similar  rash,  more  irritable  and  severe,  sometimes  follows  the 
use  of  antistreptococcic  serum,  and  even,  it  is  said,  of  serum  from  healthy 
horses. 

*  Cavafy,  '  Clinical  Society's  Transactions,'  vol.  x.  1877,  p.  88. 

t  Hutchinson,  'London  Hosp.  Reports,'  vol.  v;  Huns  von  Hebra,  'Die  Krnnkliaften 
Verandeningen  der  Hant,'  p.  204.    He  is  convinced  that  the  relation  is  accidentaL 
X  'Observations  on  Hydrargyria,'  Dublin,  1804;  Loudon,  1810. 
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"  If  Rosalinda  is  unfortunate  in  her  Mole,  Nigranilla  is  as  unhappy  in  a  Pimple." 

Addisok. 

A£^E— Nomenclature— Anatomy  and  cmirse  of  local  lesions— Distribution— 
Age  and  sex—Si/niptoms—AL'tiology— Treatment— Acne  tarsi— Acneif or m 
eruptions  produced  hy  tar—hy  bromide— Acne  mrioliformis. 

Comedones  without  inflammation  {acnS  cornde)— Milium— Seborrhcea  oleosa— 
Seborrhoea  sicca— Seborrhea  corporis—Seborrhmc  eczema— Lichen  circum. 
scriptus — Xerodermia— Steatoma  meliceris  and  sebaceous  cijsts. 

Sycosis— iV ime— Anatomy  and  course— Locality— Diagnosis— Distribution- 
Treatment — Parasitic  sycosis — Sycosis  cajnllitii  frambcesiformis. 

FuRUNOULi  —Pathology— Anatomy—  Course  and  distribution— A ge— Contagion 
— Treatment — Carbuncle. 

Affections  of  the  ^^y¥AT-Gi.k-^m—Anidrosis—Hijperidrosis—Bromidrosis: 
or  foetid  sweat— Chromidrosis — Hcematidrosis—Sudamina. 

In  the  long  series  of  inflammatoiy  diseases  of  the  skin  we  find  certain, 
affections  which  may  be  arranged,  on  clinical  as  well  as  anatomical  grounds, 
in  a  third  large  group.  The  first  we  considered  was  that  of  the  chronic 
forms  of  dermatitis  which  in  various  degrees  resemble  the  common  superficial 
inflammations  produced  by  irritants.  Traumatic  eczema,  idiopathic,  symme- 
trical, weeping  eczema,  lichen  planus,  pityriasis  rubra,  and  psoriasis — these 
form  a  natural  group,  of  which  pemphigus  is  an  outlying  member.  The 
erythematous  group  of  affections  treated  in  the  preceding  chapter,  to  which 
pemphigxis  may  be  considered  as  the  link,  forms  a  second  family,  as  natural 
though  not  so  extensive. 

The  present  chapter  deals  with  inflammatory  processes  which  do  not, 
affect  the  skin  generally,  but  only  the  hair-sacs  and  cutaneous  glands.  They 
have  also,  as  we  shall  see,  peculiarities  of  distribution  and  of  natural  history 
which  are  no  less  characteristic  than  their  anatomy. 

Acne.*— This  disorder  is  referred  to  by  Cicero,  Martial,  and  other 
classical  writers,  but  as  a  blemish  rather  than  a  disease.f 

*  Synonyms. — Acne  vulgaris— Acne  disseminata. —  Germ.  Finnenaussclilag. 

The  derivation  of  the  word  is  unknown,  but  is  commonly  supposed  to  be  a  corruption 
of  uKfiri,  and  to  refer  to  its  occurrence  in  the  prime  of  life".  Its  proper  Latin  name  wa» 
vartis,  and  it  was  called  'iovQoq  by  the  Greeks,  and  also  aKfiai. 

t  "Pscne  ineptia)  sunt  curare  varos  et  lenticulas  et  ephelidas;  sed  eripi  tamen  feminis- 
cura  cultus  sui  non  potest"  (Celsus,  '  De  Med.,'  lib.  vi,  cap.  v). 
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The  sebaceous  glands  become  occluded,  either  by  their  secretion  being 
too  thick  or  by  want  of  cleanliness  in  removing  the  accidental  obstructions 
from  dirt.  The  first  effect  is  to  produce  a  niunber  of  small,  firm,  and  some- 
what pointed  papules  {comedoives),  each  produced  by  accumulated  sebum  and 
mai-ked  by  a  black  head,  which  is  nothing  but  the  dirt  obstructing  the 
orifice  of  the  gland.  Tliis  condition,  which  has  been  named  acne  punctata, 
may  continue  for  an  indefinite  time,  but  sooner  or  later  some  of  the  papules 
show  signs  of  purulent  infection,  and  in  most  cases  this  very  speedily  super- 
venes in  each  obstructed  gland.  The  papule  becomes  red,  swollen,  and 
before  long  yellow  from  suppuration  having  taken  place.  This  pustular 
form  or  pustular  stage  of  acne  is  no  less  characteristic.  When  the  sur- 
rovmding  inflammatory  oedema  is  considerable  the  deformity  is  of  course 
increased.  At  last  the  minute  abscess  bursts,  and  the  inflammation  slowly 
subsides.  When  slight,  no  trace  remains,  but  a  second  inflammatory  pro- 
cess with  the  same  course  and  termination  often  follows.  When  severe,  a 
minute  white  scar  is  left  behind,  the  gland  is  destroyed  and  incapable  of 
renewed  action.  If  the  hair-sac  into  which,  the  sebaceous  gland  opens 
is  deep,  the  inflammation  is  the  more  acute,  and  the  pain  and  swelling 
approach  those  of  a  boil.  The  face  or  shoulders  may  be  seen  covered  with 
acne  spots  in  all  the  above  stages,  so  that  the  pain  and  irritation  become 
great  and  the  deformity  distressing.  The  chronic  form  used  to  be  called 
acne  indurata. 

Histology. — A  section  of  an  acne  pustifle  shows  not  only  the  papillaj  but 
the  deeper  layer  of  the  cutis  oedematous  and  filled  with  leucocytes,  and  the 
small  blood-vessels  dilated.  In  the  pustular  stage  the  leucocytes  increase 
in  niunber  and  assume  the  character  of  pus-corpuscles ;  the  acini  and  duct 
of  the  gland  are  filled  with  pus,  often  mingled  with  blood-discs.  The  pro- 
cess in  the  larger  acne-pustules  is  found  to  affect  the  hair-sao  into  which  the 
sebaceous  gland  opens,  so  that  the  hair  itself  is  uprooted  and  the  entire 
follicle  destroyed.  When  the  destruction  of  the  papillae  has  taken  place — 
in  other  words,  when  the  inflammation  has  become  "  deep  "  instead  of  super- 
ficial— a  scar  always  results  after  the  acne  is  cured. 

Dr  Livins:  has  found  that  in  a  sebaceous  sac  which  is  the  seat  of  a 
comedo  many  minute  abortive  hairs  may  often  be  foxmd,  the  growth,  of 
which  may  perhaps  be  the  immediate  cause  of  obstruction. 

It  may  here  be  observed  that  the  microscopic  parasitic  mite  known  as 
Demodex  folliculorum  is  frequent  in  healthy  sebaceous  glands  and  never 
causes  acne. 

No  doubt  the  pustular  stage  of  acne  depends  on  the  presence  of  pyogenic 
microbes,  which  have  gained  entrance  into  the  sebaceous  sac  and  caused  a 
pustule,  or  which  may  penetrate  deeply  into  the  hair-follicle  and  cause  a 
furuncle.  But  according  to  Dr  Gilchrist's  observations,  while  Staphylo- 
coccus pyogenes  alhus  is  frequently  present,  there  is  also  a  special  acne- 
bacillus  (or  possibly  Actinomyces),  which  causes  the  specific  infection  of 
acne,  and  this  he  has  identified  by  cultivation  as  well  as  microscopically.* 

Distribution. — Acne  is  confined,  almost  without  exception,  to  the  face, 
shoulders,  and  chest.  It  usually  begins  about  the  forehead,  the  cheeks,  the 
alae  of  the  nose,  and  the  chin ;  but  pimples  may  cover  the  whole  of  the 
face,  and  the  intervening  skin  be  occupied  by  an  erythematous  dermatitis. 

*  Reprint  from  the  "Welch  Memorial  Essays"  in  the  ninth  volume  of  the  'Johns 
Hopkins  Reports,'  1899. 
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Comedones,  as  the  black-tipped  early  lesions  of  acne  are  called  are  also  to 
be  generally  seen  on  the  auricle,  but  here  they  rarely  suppurate  oTtll 

trices,  a'nd  there  -        a^ne  1  ^g^^^^^^^^  -a- 

thrb\^s^f.^ ''''  '^-^-^^^^^-^^^^^^^ 

the  back  of  the  neck  and  the  scapular  and  interscapular  regio^  down  to  th^ 
waist,  but  very  seldom  lower,  nor  does  it  pass  round  the  lanks  tovTards  th' 

the  delid  n  ^  sometimes  f^d  ovt 

the  de  toid  and  upper  arm  or  on  the  buttocks.  The  skin  over  the  sterZZ 
IS  the  least  frequently  affected  of  the  three  acneic  region^The  iL  0!  ^" 

Occasionally  isolated  comedones  or  follicular  pustules  may  be  found 
elsewhere,  most  often  on  the  outer  side  of  the  thigh  and  peroneal  surface 
ot  the  leg,  m  men  with  coarse  hairy  skins  and  large  follicles.    Thev  are 
however,  not  more  common  in  the  subjects  of  acne  than  in  other  persons' 

Age  and  sex.— This  singular  follicular  inflammation  is  in  its  ori-in  and 
greatest  extent  confined  to  the  age  of  puberty  and  early  adult  life,  although 
acne  when  thus  begun  may  continue  up  to  thirty  or  even  later 

Comedones  may  be  occasionally  seen  in  children;  but  though  numerous 
and  apparently  characteristic,  they  do  not  suppurate,  and  they  are  found 
upon  the  forehead  and  even  on  the  scalp,  without  the  characteristic  distri- 
bution of  true  acne. 

Eecurrent  erythema,  and  especially  that  form  which  will  be  described 
as  gutta  rosea,  may  lead  to  pustular  inflammation  of  the  hair-sacs,  so  that 
the  latter  affection  has  been  commonly  described  as  acne  rosacea;  but  the 
distribution,  the  origin,  and  the  whole  natural  history  of  the  two  diseases 
are_  different.  In  fact,  the  more  closely  the  subject  is  studied,  the  more 
decisively  does  true  acne  separate  itself  from  all  other  affections. 

The  disease  most  commonly  begins  in  lads  of  about  sixteen,  that  is  to 
say,  when  the  period  of  puberty  has  already  begim.  It  is  not  common  for 
it  to  make  its  first  appearance  after  the  beard  has  begun  to  grow,  but 
it  may  begin  at  from  seventeen  or  eighteen  up  to  one  or  two  and  twenty. 
It  is  very  slow  in  its  progress,  and  the  worst  cases  ai-e  usually  those  of 
a  year's  standing  or  more.  When  once  thoroughly  established,  the  morbid 
process  continues  until  the  beard  has  fully  grown;  in  most  cases  it  then 
begins  to  subside,  and  seldom  continues  after  the  age  of  thirty.  When  acne 
occurs  in  a  patient  above  this  age,  it  is  usually  confined  to  the  back  and 
has  been  preceded  by  ordinary  acne  of  the  face.  This,  as  well  as  the  occa- 
sional occurrence  of  severe  acne  of  the  shoulders  with  only  slight  affection  of 
the  face,  is  probably  sufficiently  explained  by  the  greater  attention  given  to 
a  visible  eruption,  and  the  less  efficient  treatment  of  all  affections  which 
cannot  easily  be  reached. 

Although  the  evolution  of  acne  is,  as  we  have  seen,  so  closely  connected 
with  that  of  the  beard  at  puberty,  yet  the  disease  is  far  from  being  confined 
to  the  male  sex.  Indeed,  Erasmus  Wilson  in  the  first  edition  of  his  treatise 
supposed  that  acne  occurs  more  frequently  in  the  female  than  in  the  male ; 
and  Dr  Bulkley  reports  the  same  from  New  York,  where  he  found,  in  nearly 
a  thousand  cases  of  acne,  319  occurring  in  men  to  G54  in  women.  This  is 
not  the  writer's  experience,  but  acne  is  common  enough  in  young  women 
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about  the  same  time  as  in  lads,  or  perhaps  a  little  later.  Perhaps  there 
are  more  male  sufferers,  but  more  female  patients. 

The  affection  is,  as  a  rule,  more  difEused  in  the  case  of  women,  the 
papules  more  numerous,  not  so  large,  and  with  more  eiythema  between. 
It  is  also  more  often  confined  to  the  face ;  and  it  is  certainly  much  more 
rare  to  see  the  worst  foi-ms  of  acne  indurata,  and  the  disfigurement  which 
follows,  in  women  than  in  men.  This  is  due  no  doubt  to  women  taking 
more  pains  to  follow  out  treatment,  while  some  youths  take  no  care  of  their 
faces. 

While  acne  is  somewhat  later  in  its  appearance  in  women,  it  is  decidedly 
slower  in  its  disappearance,  so  that  acne  may  be  more  often  seen  about  the 
age  of  thirty  in  women  than  in  men,  and  it  is  chiefly  in  women  that  a  linger- 
ing acne  is  overtaken  by  an  eaiiy  gutta  rosea,  a  combination  which  has  no 
doubt  helped  in  confusing  the  two  disorders. 

Course  and  symptoms. — ^Acne  is  always  a  chronic  affection,  lasting,  if 
left  to  itself,  for  years,  but  liable  to  occasional  exacerbations.  These  often 
coincide  with  ovarian  disorders  in  women ;  in  men  they  are  less  marked, 
but  sometimes  appear  to  be  connected  with  gastric  disturbance,  especially 
with  the  more  acute  forms  of  indigestion,  such  as  in  some  people  result 
from  eating  pork  or  salmon  or  preserved  viands,  whether  salt,  like  herrings, 
or  sweet,  like  crystallised  fruits. 

There  is  but  little  local  irritation,  and  the  other  organs  are  completely 
imaffected ;  indeed  but  for  the  disfigurement,  few  patients  with  acne  would 
apply  to  the  physician. 

Etiology. — The  immediate  cause  of  acne  is  the  obstruction  and  inflam- 
mation of  the  sebaceous  glands,  and  in  the  severer  cases  of  the  hair-sacs 
also ;  and  the  characteristic  pustular  stage  is  due  to  infection  by  pyogenic 
microbes  as  above  stated.  But  when  we  ask  why  this  obstruction  occurs, 
the  answer  is  extremely  difficult.  To  say  that  the  presence  of  acne  indicates 
a  disordered  state  of  the  cutaneous  nerves,  which  interferes  with  the  vas- 
cular action  of  the  skin ;  or  that  it  depends  on  torpidity  of  the  capillaiy 
circulation;  to  say  with  Biett  that  it  is  the  result  of  keeping  the  head 
bowed  down,  as  in  many  sedentary  occupations,  or  of  drinking  cold  water 
when  heated,  or  of  smoking  tobacco ;  or  with  Alibert,  that  it  is  caused  by 
spending  nights  in  gambling  and  living  in  anxiety — ^none  of  these  explana- 
tions help  us. 

It  may  be  asserted  that  acne  has  not  the  connection  with  cold  which 
chilblains  have,  nor  depends  on  local  irritation  as  eczema  solare,  nor  on  gout 
or  tubercle,  nor  on  the  ingestion  of  cold  water,  or  hot  water,  or  alcohol,  or 
any  kind  of  food,  nor  on  any  diathesis  or  disposition  to  anything  but  acne. 

It  is  obvious  if  we  consider  its  natural  history,  that  acne  has  to  do  with 
the  great  change  which  passes  over  the  organism  at  the  time  of  puberty  ; 
first  and  principally  with  the  growth  of  the  beard,  yet  not  as  a  mere 
mechanical  result,  for  in  the  great  majority  of  men  the  beard  appears 
without  acne, — men  may  have  acne  long  before  they  develop  a  beard,  and 
women  have  it  also.  Acne,  moreover,  affects  the  skin  of  the  shoulders, 
which  is  imchanged  at  this  period,  as  well  as  that  of  the  face  and  chest, 
where  hair  grows ;  and  it  does  not  affect  the  hair  of  the  pubes. 

It  is  stated  by  Rigler  ('  Die  Tiirkei  und  deren  Bewohner,'  Wien,  1862), 
quoted  by  Hebra,  that  acne,  though  common  in  the  Levant,  is  extremely  rare 
in  eunuchs.  There  is  no  reason  to  adopt  the  suggestion  of  Rayer,  followed 
by  many  French  writers,  that  acne  is  connected  with  vicious  habits. 
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The  old  adage  of  Plenck,  Matnmonium  varos  curat,"  is  well  exchanged 
for  Hebras  dictum,  Tempus  varos  curat."  It  is  not  continence  nor  vice 
nor  celibacy  nor  marriage,  nor  even  the  growth  of  a  beard,  which  are  the 
causes  of  acne;  it  depends  upon  the  general  changes  which  occur  in  the 
passage  from  childhood  to  adult  life.  The  glandular  apparatus  of  the  skin 
IS  then  apt  to  be  disordered,  most  apt  on  the  region  where  the  beard  is 
developing,  and  loses  this  aptitude  when  complete  development  is  once 
attained.  Acne  never  attacks  a  scalp  or  beard  covered  with  hair  nor  yet 
the  jDalms  or  soles  or  other  part  devoid  of  hair.  But  when  the  hairs  are 
small  and  weak  {lanugo)  the  opening  of  the  sac  and  its  sebaceous  glands 
18  small  and  insufficient  for  the  large  and  strong  growth,  of  adolescence. 
With  regard  to  acne  m  women  we  can  only  say  (as  conversely  of  hysteria 
m  men)  that  though  they  have  no  beards  their  fathers  had— that  is  that 
secondary  sexual  characters  are  more  or  less  transmissible  to  both  sexes. 

Acne  attacks  those  in  good  health  and  those  in  ill-health,  the  blonde 
and  so-called  lymphatic,  as  well  as  the  dark  and  atrabilious ;  it  is  said  to  be 
seldom  seen  with  red  hair,  and  to  be  less  common  in  Ireland  than  in 
England.* 

Dr  Erasmus  Darwin,  who  properly  distinguished  acne  from  gutta  rosea 
<in  his  '  Zoonomia nevertheless  named  the  former  affection  gutta  rosea 
hereditaria,  "  because  it  seems  to  be  hereditary,  or  at  least  has  no  apparent 
cause."  There  is,  however,  no  proof  that  acne  is  an  hereditary  disease, 
although  it  is  not  infrequently  seen  in  brothers  and  sisters,  and  although 
the  disposition  to  its  development  at  puberty  would,  we  might  expect,  be 
transmitted  more  or  less  completely,  in  the  same  way  as  the  early  growth 
of  a  beard,  its  weakness  or  abundance,  and  the  early  or  late  supervention 
of  baldness. 

Prognosis. — Few  cases  of  acne  cannot  be  decidedly  relieved  by  careful 
treatment,  and  in  many  the  face  can  be  restored  to  its  natural  appearance  ; 
but  success  depends  not  only  upon  the  physician's  adapting  his  treatment 
to  the  wants  of  each  case,  but  also  upon  the  perseverance  with  which  the 
patient  will  follow  it  out.  In  many  cases  irremediable  mischief  has  already 
been  done  when  the  patient  comes  before  us.  "  Tempus  varos  curat,"  though 
generally  true,  proves  often  tedious  in  performance,  and  when  such  a  cure 
is  complete  the  disfigurement  it  leaves  is  often  considerable. 

Treatment. — In  the  early  stage  of  acne,  when  comedones  are  present  with 
little  or  no  inflammation,  the  principle  of  treatment  is  to  set  free  the  ob- 
structed ducts,  to  keep  them  clear  by  extreme  care,  and  to  stimulate  the 
local  circulation.  The  plan  found  most  successful  is  the  following : — On 
going  to  bed  the  face  should  be  first  steamed  over  a  basin  of  boiling  water. 
It  should  then  be  thoroughly  washed  with  a  piece  of  flannel  and  yellow  soap, 
and  dried  with  a  rough  towel.  On  careful  scrutiny  in  the  glass  the  patient 
will  then  find  that  the  acne  punctata  has  lost  a  good  many  of  the  black 
points ;  but  he  should  go  over  the  whole  of  the  face,  and  Avherever  a  pimple 
shows  by  the  slightest  point  of  yellow  that  suppuration  has  begun,  it  should 
be  emptied — not  by  squeezing  Avith  the  fingers,  but  by  pressing  over  it  the 
end  of  a  key  or  a  short  glass  tube  of  suitable  diameter.  When  this  has 
been  effectually  done,  the  face  should  be  again  washed  and  a  lotion  applied 
which  should  be  allowed  to  diy.    This  drying  lotion  may  be  of  sulphur 

*  According  to  Bazin  acne  is  of  scrofulous  origin;  and  even  Hardy,  while  denying 
this,  thinks  that  acne  hits  a  preference  for  lymphatic  subjects,  although  "  on  pent  avoir 
un  temperameut  lymphatique  sans  etre  atteint  de  scrofule." 
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suspended  in  liquor  calcis,  alum  water  or  lead  lotion,  or  a  dilute  solution  of 
corrosive  sublimate  (gr.  J  with  tr.  benz.  co.  5ss  in  3]  of  mist.  amygJ.). 
The  old  cosmetic  known  as  lac  virginum  was  of  somewhat  the  same  com- 
position, as  was  also  the  famous  Gowland's  lotion,  which  is  said  by  Bateman 
to  have  contained  oxymuriate  of  mercmy  in  an  emulsion  of  bitter  almonds.* 
The  sulphur  is  the  more  stimulant;  the  mercurial  wash  when  too  strong 
is  apt  to  cause  a  feeling  of  constriction  and  tension  of  the  skin. 

Next  moi-ning  any  fresh  pimples  which  have  ripened  should  be  emptied 
and  the  face  again  washed  with  soap  and  water,  and  a  little  dilute  mercurial 
ointment  (ung.  hydr.  ox.  rubri  with  two  parts  of  benzoated  lard)  applied 
to  each.  With  many  slight  cases  thorough  washing  and  the  application  of 
white  precipitate  ointment  is  sufficient. 

The  same  plan  of  treatment  answers,  even  if  many  pustules  are  present, 
supposing  that  there  is  not  much  inflammation  around  them ;  but  the  more 
pustules  there  are,  the  less  vigorous  should  be  the  friction  used,  and  the 
more  important  it  is  to  apply  some  ointment  containing  mercury  to  the 
pustules.  Dilute  citrine  ointment  is  often  well  borne ;  in  other  cases  the 
unguentum  metallorum  (p.  826,  note)  suits  better. 

When  the  inflammation,  judged  of  by  the  erythema  between  the  papules, 
by  the  amount  of  swelling,  or  by  the  presence  of  true  furimculi,  is  severe, 
we  must  begin  with  other  measures.  Steaming  is  still  useful  and  generally 
proves  soothing,  but  friction  must  be  much  more  sparingly  used,  and  some- 
times omitted  altogether.  Instead  of  stimulating  lotion  or  ointment,  Gou- 
lard wash  must  be  used  at  bedtime ;  or  a  drying  lotion  of  oxide  of  zinc 
suspended  in  water,  or  the  almond  wash  may  be  used  alone  ;  during  the  day 
lead  ointment  or  zinc  or  a  combination  of  the  two  must  be  applied,  but 
for  women  and  others  who  are  not  obliged  to  be  out  of  doors,  the  frequent 
application  of  lead  lotion  is  better  than  ointment. 

It  is  in  these  cases  only  that  diet  needs  regulation  by  abstinence  from 
stimulants,  spices,  and  the  other  viands  which  we  found  tend  to  excite 
erythema  of  the  face  (p.  903).  It  may  also  be  desirable  for  the  patient  to 
take  a  little  carbonate  of  soda  or  bismuth  with  a  sedine  laxative.  By  these 
means  the  erythematous  inflammation  will  soon  be  subdued,  and  it  is  then 
desirable  to  return  as  quickly  as  may  be  to  the  more  stimulant  treatment. 
The  sulphur  lozenges  of  the  Pharmacopoeia  are  excellent  laxatives,  and 
perhaps  have  a  specific  effect  when  excreted  by  the  skin. 

In  inveterate  cases  the  stronger  mercurial  ointments  are  indicated. 
When,  as  occasionally  happens,  furunculi  are  present,  they  must  be  treated 
with  carbolic  oil  to  prevent  purulent  infection. 

Acne  of  the  shoulders,  though  often  severe,  is  naturally  less  troublesome 
than  that  of  the  face;  the  skin  is  also  less  susceptible  to  irritation,  and 
almost  always  bears  rougher  treatment  with  advantage.  The  individual 
attention  to  the  several  papules,  which  is  so  important  in  the  case  of  the 
face,  is  difficult  to  carry  out  here,  and  we  must  depend  more  upon  the  use 
of  mercurial  ointments  and  on  friction  with  rough  towels  or  flesh  gloves. 

Acne  tarsi. — Anatomically  allied  to  acne  is  the  inflammation  which  not 
unfrequently,  especially  in  children,  affects  the  large  and  specially  modified 
sebaceous  glands  that  serve  to  lubricate  the  eyelashes.  These  Meibomian 
glands  are  apt  to  become  the  seat  of  acute  and  painful  suppuration  {hor- 
deum,  stye).    Chronic  inflammation,  with  a  gummy  secretion  which  sticks 

*  "Merely  Gowland,"  said  Sir  Walter  Elliot,  "I  should  recommend  Gowland,  the 
<;on8tant  use  of  Gowland,  during  the  spring  months"  ('Persuasion,'  vol.  ii,  chap.  4). 
VOL.  II.  58 
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the  eyelids  together,  may  either  occur  independently  or  as  a  complication 
of  ophthalmia.  It  is  generally  cured  by  the  application  of  unguentum 
hydrarg.  ammon.  or  yellow  oxide  of  mercury  ointment. 

Tar  and  bromide  acne.— Inflammation  of  the  sebaceous  glands,  papular 
or  pustular,  is  occasionally  caUed  forth  by  external  irritants,  and  e!,pecially 
by  tar.  This  so-called  tar-acne  differs,  however,  in  its  distribution  and 
natural  history  from,  the  true  disease,  and  needs  no  treatment  but  the 
removal  of  the  exciting  cause. 

Bromide-acne  is  the  name  given  to  a  somewhat  similar  follicular  inflam- 
mation, caused  by  the  internal  use  of  the  bromides  in  certain  patients. 

Acne  varioliformis* — This  name  was  given  by  Bazin  to  what  will  be 
afterwards  described  as  molluscum  contagiosum.  "  It  is  unfortunate  that 
Hardy  accepted  such  a  confusion  of  nomenclature  and  of  pathology. 

The  name  has,  however,  been  since  applied  to  a  rare  and  curious  affection 
which  consists  in  large  pustules  somewhat  resembling  those  of  the  more 
severe  kinds  of  acne,  and  situated  chiefly  upon  the  forehead,  the  temples, 
and  the  sides  of  the  cheeks.  After  they  have  burst  and  healed,  a  deep  scar  is 
left,  sometimes  pitted  but  not  pigmented,  resembling  that  which  follows  the 
most  severe  kinds  of  acne,  and  situated  chiefly  upon  the  forehead,  the  tem- 
ples, and  the  sides  of  the  cheeks.  It  is  in  these  scars  that  the  resemblance 
of  the  affection  to  variola  chiefly  consists,  for  the  distribution,  the  course,  the 
absence  of  a  vesicular  stage,  and  the  unimpaired  health  of  the  patient  could 
never  allow  of  its  confusion  with  variola.  In  a  patient  of  the  writer's,  a 
man  of  about  forty,  the  affection  encroached  upon  the  scalp,  and  also  spread 
to  a  considerable  part  of  the  chest,  shoulders,  and  back.  In  this,  as  in  the 
other  cases,  this  curious  affection  was  quite  distinct  from  true  acne.  It 
is  not  preceded  by  comedones,  and  it  seems  doubtful  whether  the  pustules 
are  really  seated  in  the  sebaceous  glands.  The  distribution  and  the  severity 
of  the  eruption  also  distinguish  it  from  acne,  and  it  is  unconnected  with  the 
period  of  puberty.  It  is  more  difficult  ro  distinguish  it  from  a  pustular 
syphilide,  and  some  cases  which  have  been  described  as  acne  varioliformis 
were  probably  syphilitic.  In  one  patient,  in  whom  there  was  neither  histoiy 
nor  proof  of  venereal  disease,  the  pustules,  which  had  lasted  for  a  long  time,, 
disappeared  under  iodide  of  potassium.  Dr  Liveing,  however,  has  seen 
instances  of  acne  frontalis  which  resisted  antisyphilitic  treatment,  and 
yielded  to  large  doses  of  arsenic.  We  must  wait  for  further  observations 
before  the  true  nature  of  this  affection  can  be  decided. 

It  will  be  convenient  to  refer  briefly  in  this  place  to  other  affections  of 
the  sebaceous  glands,  less  important  than  acne. 

Comedones  are  generally  the  first  stage  of  that  disease,  and  then  occur 
in  the  persons  and  under  the  circumstances  above  described ;  but  beside  the 
accidental  comedo,  or  even  pustule,  which  may  be  produced  here  and  therp 
by  obstruction  of  a  duct  in  any  part  of  the  body,  and  which  no  more  make 
acne  than  one  swallow  makes  a  summer — ^there  are  occasionally  to  be  seen 
large  numbers  of  comedones  in  children  affecting  the  forehead,  scalp,  and 
other  parts,  not  undergoing  inflammation,  and  without  the  locality  or  other 
characters  distinctive  of  acne. 

*  Neumann,  following  Hebra,  calls  it  acne  frontalis,  and  describes  it  as  a  variety  of 
true  acne.    Dr  Bulkley,  of  New  Yoi-k,  names  it  acne  atrophica,  after  Chausit's  aci)  ' 
airophiqiie,  or  lupoid  acne.    See  a  case  figured  by  Dr  S.  Mackenzie  in  the  'Cliu.  Trans, 
for  1884,  p.  227,  and  remarks  by  Dr  Mackcy  in  the  '  Lancet '  (Jan.  22nd,  1876). 
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Acne,  cornee  is  the  name  given  by  French  writers  to  this  remarkable 
and  rare  condition,  which  does  not  deserve  the  name  of  acne,  first,  because 
it  is  not  inflammatoiy ;  and  secondly,  because  it  has  not  the  natural  histoiy 
of  the  disease  of  that  name.  It  consists  in  the  presence  of  a  multitude  of 
comedones,  which  remain  as  passive  papules,  hard  pointed  and  black  tipped. 
They  occur  in  children  before  the  age  of  acne,  and  upon  the  scalp  and  other 
parts  unaffected  by  acne.  We  have  had  several  cases  of  this  singular  con- 
dition, which  requires  to  be  distinguished  from  "  lichen  pilaris."  Once  it 
occurred  on  the  forehead  and  scalp  of  two  brothers,  once  in  a  brother  and 
sister  between  seven  and  nine  years  old,  once  on  the  temples  of  a  boy  of 
eight  or  nine  suffering  from  pleurisy,  and  once  on  the  lumbar  region  of  a 
girl  aged  thirteen,  under  treatment  for  erythema  multiforme,  but  without  a 
trace  of  acne,  or  even  comedones  on  the  face,  chest,  or  back  (see  '  Guy's 
Hospital  Reports,'  3rd  series,  vol.  xiii,  p.  213).  Some  of  the  cases  described 
under  this  name  seem  to  come  veiy  near  to  Keratosis  pilaris. 

Milium* — k  commoner  condition  is  passive  obstruction  of  a  sebaceous, 
gland  with  complete  occlusion  of  the  orifice.  A  minute  white  or  yellowish 
papule  is  thus  formed  without  the  pointed  top  or  the  black  mark  of  a. 
comedo.  It  has  been  called  milium  from  its  size.  It  never  inflames,  and  is. 
of  no  practical  importance;  it  occui's  most  often  on  the  thin  skin  of  the- 
eyelids  or  the  genitals,  but  may  be  found  on  any  part  of  the  skin  or  tnmk. 
Sometimes  it  grows  larger  than  a  pin's  head ;  and  when  this  occurs  it  usually 
affects  only  a  single  gland.  Its  contents  then  not  unfrequently  become 
liquid,  and  it  forms  a  small  cyst,  such  as  may  be  occasionally  seen  on  the 
eyelids,  and  have  been  noticed  by  Mr  Hutchinson  to  occur  in  association 
with  xanthelasma  and  with  sick  headaches.  In  young  children  it  is  not 
uncommon  and  corresponds  to  Willan's  Strophultts  alhidus. 

On  dissection  the  acini  of  the  gland  are  found  filled  with  a  dark  refract- 
ing substance,  which  yields  on  analysis  cholesterin,  olein,  palmitin,  and 
stearin.    A  good  drawing  is  given  by  Neumann  (fig.  10). 

Seborrhoea. — The  functional  disorders  of  the  sebaceous  glands  may  lead 
to  too  abundant  liquid  secretion,  or  to  too  solid  scaly  products,  or  by  sup- 
pression to  abnormal  dryness  and  harshness  of  the  surface.  The  first  of 
these  conditions  has  been  named  seborrlicea  oleosa  or  steatorrhoea.  It  is 
physiological  at  a  certain  period  of  life,  when  it  forms  the  vernix  caseosa 
of  newborn  infants.  It  is  not  uncommon  about  the  face,  and  especially  on 
the  alae  of  the  nose.  It  also  occurs  on  the  genitals,  where  a  local  vernix 
caseosa  may  lead  to  pmritus  and  inflammation :  cleanliness  and  a  little  lead 
lotion  or  ointment  is  sufficient  treatment. 

Seborrhcea  sicca — an  "  oxymoron  "  in  terms — depends  upon  the  more- 
solid  fats,  stearin  and  palmitin,  being  secreted  in  greater  abundance  than 
the  liquid  olein.  The  secretion  forms  little  yellowish  scales,  added  to  by 
the  natural  desquamation,  and  frequently  by  the  local  irritation  of  a  slight 
dermatitis  which  increases  the  desquamation.  The  condition  is  most 
common  on  the  scalp,  where  it  constitutes  what  is  known  as  pityriasis 
capillitii,  dandriff,  or  scurf.  In  most  cases  this  is  rightly  termed  seborrhoea 
sicca  capitis;  but,  although  it  begins  as  a  sebaceous  affection,  in  cases 
which  have  lasted  long  one  finds  that  the  scales  consist  in  large  part  of 

*  Syn. — Grntum — Acne  albida.     So-called  colloid-milium  is  a  different  disease,  and" 
will  be  described  with  other  neoplasmata  hereafter. 
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epidermic  cells,  and  there  is  often  beside  local  irritation,  injection,  and 
other  signs  of  dermatitis.  That  this  is  secondary  is  shown  by  its  not 
spreading  beyond  the  scalp,  and  by  its  being  unconnected  with  eczema  or 
psoriasis  of  the  scalp.  Beside  the  irritation  of  this  common  disorder,  it 
undoubtedly  leads  to  the  hair  becoming  thin  and  weak,  and  in  many  cases 
produces  early  baldness  {Alopecia  pityrodes). 

In  cases  of  Seborrhoea  capitis  also  micrococci  are  always  to  be  found,  and 
the  best  treatment  consists  in  the  use  of  parasiticides  particularly.  (See  an 
excellent  lecture  by  Dr  Payne  in  the  '  Clinical  Journal '  for  Dec,  1893,  pp. 
105,  121.)  Mild  mercurial  ointments  or  sulphur  or  carbolic  oil  are  useful, 
also  Borax  in  solution.  Dr  Payne  recommends  15  gr.  of  sulphur,  and  15  gr. 
of  carbolic  acid  in  an  ounce  of  vaseline. 

Sehorrhcea  corporis  is  the  condition  present  in  a  peculiar  and  cha- 
racteristic  disorder,  to  which  the  name  Lichen  circumscriptus*  was  given 
\)j  Willan  and  Bateman.  It  is  a  papular  dermatitis  in  circumscribed 
more  or  less  annular  patches,  with  a  yellowish  tint  and  a  greasy  surface. 
It  occurs  on  the  trunk,  usually  between  the  shoulders,  but  may  spread  over 
great  part  of  the  back,  or  may  affect  the  chest  or  abdomen ;  and  it  may 
spread  from  the  shoulders  to  the  ai*ms  and  from  the  abdomen  to  the  thighs, 
always  avoiding  the  flexor  aspects.  The  papules  are  small,  red,  and  arranged 
in  patches  with  somewhat  well-defined  margins.  It  is  not  very  irritable, 
and  rarely,  if  ever,  ends  in  ordinary  moist  eczema. 

Sometimes  it  occupies  the  space  between  the  shoulders  and  the  sternum 
only,  forming  a  figure  like  a  compound-leaf  (seborrhoea  petaloides). 

Many  cases  which  have  been  described  under  this  head  are  probably 
nothing  but  papular  dermatitis,  or  secondary  local  eczema,  depending  upon 
the  irritation  of  decomposing  sweat.  The  locality  between  the  scapulae  and 
on  the  front  of  the  chest  is  just  where  sweat  accumulates ;  the  eruption  is 
most  common  in  summer,  and  in  persons  who  sweat  freely ;  moreover  with 
the  papules  true  vesicular  sudamina  may  sometimes  be  detected.  But  apart 
from  this,  it  must  be  admitted  that  there  is  a  distinct  circumscribed  papular 
dermatitis,  which,  from  the  shape  of  its  patches  and  from  their  spreading 
at  the  edge  while  the  centre  returns  to  its  natural  condition,  reminds  one 
of  spots  of  tinea.  Parasitic  fungi  are  apt  to  occur  in  the  locality  and  under 
the  conditions  named,  as  in  tinea  versicolor,  but  the  affection  imder  con- 
sideration is  certainly  distinct  from  tinea  versicolor.  It  is  allied  to,  if  not 
identical  -with,  dry  seborrhoeic  eczema  of  the  arms  (p.  826). 

Dr  Payne  has  pointed  out  that  it  is  usually  associated  with  wearing  thick 
-woollen  vests,  often  night  as  well  as  day ;  hence  we  call  it  a  flannel  rash. 

The  areae  of  the  circles  present  a  yellowish  tint  {Eczema  flavum),  and 
are  sometimes  covered  by  branny  desquamation.  When  several  circles 
combine  they  form  irregular  lines,  and  the  eruption  thus  formed  was  called 
Lichen  gyratus  by  Biett  and  Cazenave.  Two  of  Mr  To^vne's  models  in  the 
Guy's  Hospital  Museum  (Nos.  267,  268)  show  this  appearance  perfectly. 

This  affection  may  be  frequently  seen  in  young  men  or  young  women, 
never  in  children  or  persons  over  fifty.  The  patients  are  usually  cleanly, 
and,  in  fact,  appear  almost  as  often  in  private  practice  as  at  the  hospital. 
Since  the  eruption  generally  does  not  itch  much,  and  is  most  marked  where 
it  is  not  seen,  one  often  comes  upon  it  accidentally  when  examining  the 

*  Synonyms.— Lichen  annulatus  (Wilson)— L.  maigiuatus  (Livein^)-L.  circinatus— 
—Lichen  aciieique— Eczema  flavum— Seborrhoea  of  the  trunk  (Duhring)— Seborrheic 
«czema  (in  part)  of  Unna— Circinaria. 
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chest.  In  eveiy  case  the  patient  has  been  wearing  a  thick  woollen  jersey 
next  the  skin,  and  often  the  same  has  been  worn  at  night. 

Duhring  and  other  American  dermatologists  regard  Willan's  Lichen 
circumscriptus  as  the  result  of  irritation  of  the  sebaceous  glands,  and  call 
it  Seborrhoea  corporis ;  and  seborrhoea  capitis  is  present  in  most  cases  that 
the  wi-iter  has  seen.  On  this  point  Dr  Payne  remarks  "  (1)  that  this  affec- 
tion is  certainly  often  associated  with  seborrhoea  of  the  scalp ;  (2)  that 
minute  examination  vrndoubtedly  shows  that  the  starting-point  of  each  so- 
called  papule  is  a  sebaceous  gland;  (3)  but  that  it  is  not  accurately  de- 
scribed as  merely  seborrhoea  or  excessive  secretion.  The  bright  red  colour 
of  the  papules  or  margins  of  the  patches,  which  strikes  every  observer, 
depends  not  only  on  hypersemia,  but  on  dilatation  and  elongation  of  the 
capillary  vessels,  which  project  above  the  skin  level,  as  in  psoriasis.  Hence 
it  is  that  slight  scratching  causes  haemorrhage.  This  is  something  more 
than  over-secretion.  A  few  cases,  in  which  the  eruption  existed  on  the 
limbs  as  well  as  on  the  body,  I  believe  to  belong  to  a  different  disease,, 
apparently  identical  with  Pityriasis  rosea  of  Gibert." 

The  aspect  of  L.  circumscriptus  is  like  that  caused  by  a  parasite ;  and 
Unna  has  described  a  diplococcus  as  characteristic. 

After  shifting  the  underclothing,  free  use  of  soap  and  water  with  liq. 
picis  carbonis  as  a  lotion  (1  in  10),  or  an  ointment  (51] — ^j),  is  speedily 
effectual  in  curing  the  disorder. 

Xerodermia. — Diminution  or  absence  of  sebaceous  secx'etion  leads  to  the 
skin  being  dry,  harsh,  and  apt  to  crack.  The  sweat-glands  may  be  active 
and  abundant ;  but  sweat  is  apt  to  exert  an  irritant  effect  upon  the  skin 
undefended  by  its  natural  oily  secretion.  This  condition  is  usually  con- 
genital, and  was  rightly  described  under  the  name  of  "  xerodermia "  by 
Wilson  as  the  slightest  degree  of  ichthyosis.  It  will  be  again  refen-ed  to 
under  that  head. 

A  similar  state  of  skin  is,  however,  not  unfrequently  observed  in  children 
who  are  thin  and  ill-nourished,  and  in  patients  of  any  age  suffering  from 
prolonged  wasting  diseases,  especially  phthisis.  The  diminution  of  subcu- 
taneous fat  is  accompanied  with  diminished  supply  of  oily  material  to  the 
sebaceous  glands,  and  the  skin  becomes  dry,  pale,  rough,  scaly,  and  dirty. 
This  condition,  which  is  of  only  symptomatic  interest,  has  been  described  as 
asteatosis  and  as  pityriasis  tahescentium . 

The  only  treatment  indicated  is  to  supply  the  deficient  oily  material  by 
inunction  with  olive  or  cod-liver  oil. 

Steatoma. — When  the  orifice  of  a  sebaceous  gland  is  obstructed  and  an 
accumulation  of  the  secretion  takes  place,  it  does  not  always  inflame :  the 
secretion  may  go  on  until  a  large  cystic  tumour  is  formed. 

The  orifice  of  the  duct  can  still  usually  be  found,  and  sometimes  by 
mere  pressure  the  contents  can  still  be  evacuated.  They  consist  of  inspis- 
sated sebum  without,  on  the  one  hand,  the  pus  which  mingles  with  the 
secretion  in  inflamed  acne,  and  without,  on  the  other  hand,  the  remark- 
ably modified  epithelial  cells  which  are  characteristic  of  molluscum.  When 
the  watery  parts  are  absorbed,  the  sebaceous  secretion  consists  of  the 
ordinary  animal  fats,  palmitin,  stearin,  and  olein,  some  butyric  and  cap- 
roic  acids,  either  free  or  united  with  glycerine  to  form  neutral  fats,  a 
small  amount  of  albumen,  or  rather  globulin,  with  a  larger  proportion  of 
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casein,  epidermic  cells,  the  flat  tabular  crystals  of  cholesterin,  and  earthy 
salts      Occasionally  the  fatty  material  appears  to  be  absorbed  as  well 
as  the  water,  and  there  remain  behind  only  calcareous  masses  like  those 
^i;'^^'"^  aP'^x  of  the  lung  in  a  case  of  obsolete 

phthisis  These  cutaneous  calculi  are,  however,  of  very  rare  occurrence 
The  yellow,  somewhat  granular,  half  liquid,  and  half  solid  mass  has  been 
compared  with  porridge,  vnth  putty,  and  with  mortar.  Although  the  word 
atheroma  (from  adi,^,rj,  oatmeal)  is  now  generally  applied  to  the  v.rv  similar 
products  of  chronic  inflammation  of  the  arteries,  yet  "atheromatous 
tumour  IS  still  used  by  some  writers  as  synonymous  with  what  is  otherwise 
called  >bteatoma  mehcens,  or,  perhaps,  better,  a  sebaceous  cyst. 

These  tumours,  called,  when  they  attain  a  large  size,  luens,  most  fre- 
quently occur  upon  the  scalp,  where  they  are  often  multiple,  and  may  grow 
to  the  size  of  a  fist,  or  even  bigger.  They  may  also  be  seen  upon  the  eye- 
brows, face,  and  neck,  less  frequently  on  the  trunk,  and  most  rarely  upon 
the  hmbs.  They  are  quite  distinct  from  Molluscum  contagiosum,  to  which 
they  have  a  certain  likeness  when  they  occur  on  the  face. 

Sometimes  a  sebaceous  cyst  is  pedunculated  instead  of  sessile,  and  has 
then  been  dignified  by  the  name  acrochordon. 

Cysts  with  similar  contents,  but  of  veiy  different  origin,  and,  probably 
(some  of  them  certainly),  congenital,  occur  in  mucous  membranes  and  in 
deeper  parts  of  the  body,  especially  about  the  root  of  the  tongue  and  hyoid 
bone ;  and  such  cholesteatomat-a  have  also  been  described  in  the  brain  and 
in  the  bones.  Many  of  them  are  true  dermoid  cysts,  and  may  be  compared 
with  those  of  the  ovary,  which  contain  not  only  sebaceous  matter,  but  hairs 
and  sebaceous  glands.  Others  have  their  origin  in  the  epithelium  and 
glands  of  persistent  parts  of  the  primitive  bronchial  arches. 

A  steatoma  is  easily  recognised  by  its  smooth  rounded  surface,  the 
presence  of  a  dimpled  occluded  orifice,  the  absence  of  pain,  and  its  situation. 

Sebaceous  cysts  are  perfectly  innocent,  but  occasionally  require  removal 
from  their  inconvenience  or  unsightlincss.  The  plan  usually  adopted  is  to 
incise  the  tumour  and  tear  or  dissect  out  the  secreting  cyst  wall,  or,  if  this 
iDe  difficult,  to  rub  the  interior  with  caustic. 

Adenoma  Sebaceum. — Rayer  figured  this  curious  and  rare  form  of  new 
growth  under  the  title  "  Vegetations  vasculaires ; "  and  a  case  was  described 
by  Addison  and  Gull  under  the  name  "  Vitiligoidea  "  in  the  '  Guy's  Hospital 
Reports  for  1851  (first  case,  p.  267).  It  was  admirably  modelled  by  Mr 
Towne  (Guy's  Hosp.  Museum,  No.  262),  and  shows  scattered  pale,  shining 
papules,  with  minute  veins  giving  them  a  faint  rose-red  tint,  the  face  of  a 
young  woman  of  twenty-four.  Dr  Fagge  saw  that  it  was  not  Xanthelasma, 
nor  the  papular  affection  associated  with  diabetes  which  Avas  then  included 
under  the  same  name,  and  labelled  it  "  Lichen  "  with  a  doubt  whether  it 
Tvas  not  rather  a  form  of  acne.  Several  similar  cases  have  since  been 
recorded  in  England  and  abroad,  and  it  is  clear  that  the  "  papules  "  are 
really  minute  neoplasms  arising  in  the  sebaceous  glands  of  the  face,  inno- 
cent, and  glandular  in  structure.  (See  Dr  Pringle's  article,  'Brit.  Journ. 
Derm.,'  1890,  with  plate.) 

There  are  five  models  of  this  rare  malady  at  St  Louis,  and  it  was  first 
correctly  described  by  Dr  Balzor  as  Adenomes  sebaccs  (1885).  It  is  pro- 
bably congenital,  but  apt  to  become  much  more  marked  about  puberty.  It 
is  said  to  be  less  rare  in  women  than  in  men,  and  in  persons  of  feeble  intel- 
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lect  than  in  others.  It  is  almost  confined  to  the  face,  where  it  may  similate 
gutta  rosea. 

In  elderly  patients  an  adenoma  of  a  sebaceous  gland  has  sometimes 
developed  into  a  malignant  epithelioma. 

Sycosis.* — Closely  allied  to  acne  is  a  disease  which  consists  in  pustular 
inflammation  of  the  large  hair-sacs  of  the  beard.  Anatomically  it  is  difficult 
to  draw  a  broad  line  between  them,  for  although  we  speak  of  acne  as  in- 
flammation of  the  sebaceous  glands,  yet  since  all  these  glands  open  into  a 
hair-sac,  obstruction  of  their  duct  and  obstruction  of  the  corresponding  hair- 
sac  are  almost  about  the  same.  The  anatomical  difference  lies  in  this,  that 
whereas  on  the  general  surface  of  the  body  the  hairs  are  small  with,  shallow 
sacs,  and  the  sebaceous  glands  large,  in  a  man's  beard  the  hair-sacs  are 
large  and  deep,  and  the  glands  comparatively  small.  Moreover,  there  is  no 
doubt  that  in  acne  it  is  the  gland  which  is  first  obstructed  so  as  to  form  a 
comedo  and  which  afterwards  inflames,  while  in  sycosis  it  is  the  hair-sac 
which  is  the  primary  seat  of  disturbance. 

It  was  Bateman  who  first  accurately  defined  the  characters  of  sycosis  in 
the  modem  sense  of  the  word.  He  placed  it  under  Willan's  order  Tuber- 
cula  on  account  of  the  hard  swelling  which  often  surrounds  the  pustules. 

Anatomy. — Hebra  expressed  the  opinion,  since  supported  by  Liveing 
and  other  observers,  that  the  immediate  cause  of  a  sycosis  pustule  is  the 
presence  of  two  or  more  hairs  growing  together  in  the  same  follicle.  Wer- 
theim,  in  1861,  read  a  pn.per  before  the  K.  Ic.  Gi-es.  der  Aerzte  of  Vienna,  in 
which  he  referred  the  origin  of  sycosis  not  to  the  growth  of  more  than  a 
single  hair  in  the  follicle,  but  to  its  being  abnormally  thick. 

Whatever  the  determining  cause,  streptococci  find  their  way  intO'  the 
acinus  of  a  hair-sac,  and  the  hair  bulb  becomes  loosened,  but  the  shaft  still 
blocks  the  sac.  The  drop  of  pus  first  formed  is  pent  up  and  produces  pain 
and  fresh  inflammation.  By  the  time  that  the  hair  is  at  last  detached,  a 
small  but  deep  cutaneous  abscess  has  formed,  and  considerable  congestion 
and  oedema  around  it  has  produced  what  Willan  called  an  inflammatory 
timiour  or  nodule.  When  the  pus  at  last  finds  exit,  it  dries  into  a  scab ; 
and  this  is  rendered  much  more  adherent  than  that  of  impetigo  by  the 
numerous  hairs  which  tether  it  to  the  skin.  Fresh  accumulations!  of  pus 
take  place  beneath  it,  and  thus  in  severe  cases  of  sycosis  a  most  repulsive 
and  "  malignant "  aspect  may  be  produced. 

Excluding  parasitic  sycosis,  which  is  of  course  contagious,  Hebra  and 
most  German  writers  maintaiii  that  inflammation  of  the  hair-sacs  of  the 
beard  is  non-contagious ;  but  this  seems  to  be  very  doubtful.  As  we  now 
know,  pus  is  itself  an  extremely  contagious  product  from  the  staphylococci 
or  other  pyogenic  organisms  it  contains.  We  see  that  it  is  so  in  cases  of 
contagious  impetigo  and  of  furunculi,  and  probably  all  cases  of  sycosis  are 

*  Synoni/ms. — Meiitagra — Varus  mentagra — Acne  menti  vel  barbaj — Barber's  itch. — 
Fr.  Impetigo  sycosiforme  (Devergie),  Adenotrichie  (Hardy). —  Germ.  Bartfinnen. 

The  name  sycosis  was  applied  to  this  affection  by  the  Greeks,  from  its  supposed  likeness 
in  the  worst  cases  to  the  inside  of  a  ripe  fig,  the  red  pulp  answering  to  the  inflamed  and 
swollen  skin,  the  seeds  to  the  little  pustules.  "  Est  etiam  ulcus  quod  a  fici  similitudine 
ovKwaic,  a  GrjEcis  nominatur"  (' Celsus/  lib.  vi,  cap.  3). 

The  terms  mentagra  and  lichen  menti  of  Plhiy  and  Martial,  like  the  sycosis  of  the 
Greeks,  were  often  applied  to  sypliilitic  affections  of  the  lips  and  other  parts,  probably  to 
what  we  now  call  mucous  patches  and  condylomata;  but  the  Latin  /ic«(*,  like  the  Greek 
ovKov,  was  certainly  applied  not  only  to  condyloma  aui,  but  also  to  hojmorrhoids. 
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more  or  less  capable  of  spreading  by  inoculation  in  the  same  person,  or 
even  under  favourable  conditions,  as  in  a  barber's  shop,  to  another  person 

Not  only  ordmaiy  ring^vorm  of  the  beard,  but  pustular  sycosis  can  in 
many  cases  be  proved  due  originally  to  infection  with  Trichophyton  ton- 
surans, though  pyogenic  cocci  are  present  also. 

Course.— li  left  to  itself  sycosis  is  a  most  obstinate  disease.  The  hair- 
sacs  are  successively  destroyed,  and  cicatrices  result  which  are  sometimes 
deep  and  obvious.  When  at  last  the  disease  has  worn  itself  out,  the  greater 
part  of  the  beard  is  often  permanently  destroyed  and  the  face  disfigured  by 
scars.  The  affected  part  is  usually  very  tender  while  the  process  "goes  on 
though,  except  when  touched,  there  is  rather  tension  and  heat  than  severe 
local  pain. 

Distribution.— explained  above,  the  peculiar  kind  of  inflammation 
described  can  only  occur  in  large  and  deep  hair-sacs  lUce  those  of  the  beard. 
The  disease  usually  begins  upon  the  chin,  frequently  on  the  upper  lip,  on 
the  cheeks,  or  under  the  jaw.  It  may,  however,  occasionally  be  observed  in 
the  eyebrows  and  on  the  pubis,  and  still  more  rarely  similar  pustules  have 
been  seen  on  the  chest,  thighs,  and  other  hairy  parts. 

True  sycosis  is  confined,  if  not  absolutely,  with  the  rarest  exceptions, 
to  the  chin,  lips,  and  cheeks  of  male  adults.  It  is  rare  to  see  it  in  a  soft 
beard  which  has  never  been  shaved. 

Diagnosis. — Sycosis  must  be  distinguished  from  eczema  of  the  face, 
which  sometimes  invades  the  cheeks  and  lips.  It  is  possible  for  the  der- 
matitis thus  produced  to  penetrate  to  the  deep  hair-sacs,  and  then  a  condi- 
tion ensues  which  must  be  termed  true  secondaiy  sycosis.  But  this  is 
certainly  veiy  seldom  the  case  the  supei-ficial  dermatitis  as  a  rule  preserves 
its  superficial  character,  the  pustules  and  crusts  are  those  of  impetigo,  and 
when,  removed  leave  thie  surface  but  little  affected  ;  in  these  cases  treatment 
by  ung.  hydr.  ammon.  is  rapidly  successful ;  no  scars  are  left  behind,  and 
no  hairs  are  destroyed. 

Treatment. — In  cases  of  true  sycosis  which  affects  the  hair-sacs,  mer- 
curial ointments  must  be  combined  with  epilation.  It  is  not,  however, 
necessary,  in  most  cases  to  remove  all  the  diseased  hairs,  and  certainly  not 
healthy  ones.  It  is  enough  if  those  which  are  already  loosened  are  ex- 
tracted, so  that  the  rule  is  for  the  patient  to  pluck  out  all  hairs  which  will 
come  easily  and  without  pain,  that  is,  those  which  are  already  detached 
from  their  sacs.  The  first  step  in  severe  cases  is  to  steam  the  face,  and, 
if  necessary,  to  soften  the  crusts  with  poulticing  and  sweet  oil ;  then  to 
remove  the  loose  hairs  with  broad-pointed  forceps.  The  beard  should  be 
cut  short,  but  not  shaved.  If  there  is  much  local  pain  and  swelling,  the 
inflammation  should  first  be  subdued  by  lead  lotions,  lead  and  zinc  oint- 
ments, or  other  soothing  and  astringent  applications.  When  this  is  accom- 
plished the  treatment  above  advised  should  be  begun  and  followed  out  day 
by  day.  In  most  cases  the  result  is  successful.  When  cure  has  resulted  it 
is  generally  better  for  the  patient  not  to  shave  for  several  months,  but  to 
allow  the  beard  to  grow  naturally.  ' 

Not  infrequently,  however,  sycosis  proves  ver>'  bbstinate  in  spite  of  all 
care  and  diligence.  The  presence  of  a  parasitic  cause  should  in  such  cases 
be  carefully  looked  for.  In  the  most  obstinate  cases  complete  epilation 
on  Plumbe's  and  Hebra's  plan  is  no  doubt  the  only  effectual  treatment, 
but  it  should  be  carried  out  piecemeal,  and  with  the  help  of  previous  appli- 
cation of  potash  soap,  and  other  remedies  which  soften  and  loosen  the  hair. 
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During  epilation  dilute  red  oxide,  or  better,  perhaps,  the  yellow  oxide  of 
mercuiy  ointment,  should  be  inibbed  into  the  surface. 

Parasitic  sycosis. — Since  Gruby,  in  1847  ('  Gazette  Medicale,'  No.  37), 
published  an  account  of  a  cryptogamic  plant  which  he  discovered  in  cases  of 
svcosis,  French  writers  have  generally  described  sycosis  as  a  parasitic  affec- 
tion. Bazin  named  it  Teigne  Mentagre.  Gruby's  name  for  the  fungus  was 
Microsporon  metagrophytes,  but  Bazin  and  Rubet  proved  that  it  is  identical 
with  Trichophyton  tonsurans,  the  name  given  to  that  of  common  ringworm 
in  1846  by  the  Swedish  writer  Malmsten.  So  also  Kobner  in  1864.  Hardy 
followed  Bazin,  and  diverged  from  Cazenave  and  from  Biett,  who  had  placed 
sycosis  among  pustular  dermatoses,  for  he  practically  maintained  that  all 
sycosis  is  parasitic.  In  his  recent  work,  however,  while  regarding  "true 
sycosis  "  as  a  teigne  sycosique,  he  admits  non-parasitic  sycosis  as  an  impeti- 
ginous inflammation  of  the  hair-sacs. 

Hebra,  after  revie\ving  the  statements  of  previous  authors,  affirms  that 
in  more  than  300  cases  of  sycosis  or  "  follicular  inflammation  of  the  beard," 
he  has  never  seen  a  single  case  accompanied  with  parasitic  fungi. 

There  can,  however,  be  no  doubt  of  the  existence  of  what  the  French 
writers  call  parasitic  sycosis.  The  writer  saw  many  cases  at  St  Loxiis,  and 
others,  though  much  more  rarely,  in  London.  He  never  saw  a  case  in 
Vienna,*  and  those  who  have  studied  dermatology  in  several  schools  will 
probably  agree  that  this  is  one  of  the  instances  in  which  we  must  admit 
local  differences  in  the  frequency  of  diseases.  Parasitic  sycosis  certainly 
does  occur,  and  will  be  found  if  looked  for  in  London,  but  it  is  far  less 
common  here  than  in  Paris ;  and  it  must  be  added  that  the  presence  of  the 
fungus  is  often  only  to  be  ascertained  after  prolonged  and  repeated  search. 
When  detected,  however,  the  case  acquires  at  once  a  new  character,  and 
for  practical  as  well  as  scientific  reasons  it  is  desirable  to  separate  "  para- 
sitic sycosis  "  from  the  non-parasitic  disease. 

Sycosis  capillitii.i — This  title  of  Willan's  should  perhaps  be  given  to 
five  remarkable  cases  of  sycosis  or  pustular  eczema  of  the  hair-sacs  observed 
by  Hebra  on  the  occiput  and  nape  of  the  neck. 

This  very  rare  condition  was  named  by  Kaposi  dermatitis  papillomatosa 
capillitii.  Hans  von  Hebra  ('  Archiv  fiir  Derm,  und  Syph.,'  1869,  p.  382) 
prefers  the  name  suggested  by  his  father,  of  Sycosis  frambcesiformis.  He 
describes  it  as  beginning  in  very  small,  somewhat  red  papules,  each  tra- 
versed by  a  hair,  which  grow  together  and  form  hard  tumours  resembling 
raspberries,  and  at  last  end  in  a  long,  tough,  oheloid-loolcing  band.  The 
disease  occurs  on  the  nape  of  the  neck  where  the  hair  is  growing ;  the  skin 
around  is  eczematous  and  red,  and  the  place  painful.  The  course  is  very 
slow,  and  as  new  papules  arise  they  fill  with  thin  pus.  When  raised  flat 
papules  have  been  formed,  hairs  are  seen  pushing  out  in  bundles.  This, 
with  the  hardness  of  the  growth,  its  extreme  slowness  of  development,  and 
its  locality,  are  the  characteristic  points.    It  may,  however,  occasionally 

*  At  present  (1891)  paralytic  sycosis  is  said  not  to  be  very  rare  in  Vienna,  and  usually 
of  the  Megalosporon  viiriety. 

t  Synonymn.  —  Sycosis  frambcesiformis  (Hebra) — Dermatitis  papillomatosa  capillitii 
(Kaposi) — Acne  keloid.  The  sycosis  capillitii  of  Willan,  p.  66  of  his  'Atlas,'  is  not  unlike 
the  curious  affection  described  on  p.  845  as  Acne  varioliformis.  The  Pian  rtiho'ide  of 
Alibert  (pi.  35)  may  have  been  the  same  disease,  unless  we  suppose  with  Bateman  that  these 
were  mismanaged  porrigo  favosa,  or  with  Hebra  that  they  were  undiagnosed  syphilis. 
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occur  on  the  scalp.  This  same  affection  has  been  described  by  Dr  Sangster 
as  "a  papillary  tuinour  of  the  scalp"  (Intemat.  Med.  Congr.,  1881),  by  Dr 
Vcritc  as  Acn6  kcloUique  (Acadcinie  de  Mcdecine,  9  Mai,  1882),  'and  by 
Mr  Morrant  Balver,  with  a  figure,  under  the  same  title  ('  Pathologi'cal  Tran- 
sactions,' 1882). 

The  treatment  of  this  remarkable  disease  consists  in  destruction  with 
caustics  or  removal  of  the  tumours  while  still  small  with  a  sharp  spoon,  by 
galvano-caustic,  or  by  other  means.  When  the  disease  has  already  gone  far 
excision  is  the  only  remedy. 

Histological  sections  show  that  there  is  true  enlargement  of  the  papillae, 
very  scanty  exudation  of  leucocytes,  and  gradual  formation  of  parallel  and 
interlacing  bundles  of  fibrous  tissue,  among  which  the  sebaceous  and  sweat- 
glands  are  squeezed  and  atrophied. 


FuRUNCULi — Boils. — Recognising  the  complete  impossibility  of  any  com- 
plete aaid  satisfactory  classification  of  skin  affections  which  can  set  forth 
all  their  complicated  mutual  relations,  it  seems  convenient  to  associate  the 
troublesome  and  painful  affection  of  boils  with  acne  and  sycosis;  for  al- 
though we  cannot  prove  that  the  seat  of  suppm-ation  is  always  in  a  hair- 
sac,  yet  in  many  cases  this  is  certainly  true,  and  it  is  probably  so  in  all. 
The  depth  of  the  inflammation,  its  pustular  character,  and  the  scars  which 
it  leaves  behind,  are  points  in  which  it  is  closely  related  to  the  affections 
described  in  this  chapter,  and  particularly  to  the  deep  and  painful  suppura- 
tion which  affects  the  glands  of  the  vibrissae  of  the  nostrUs  and  the  ears. 

The  characteristic  pathological  feature  of  furunculus  is  that  the  inflam- 
mation leads  to  the  death  of  a  minute  portion  of  the  deeper  layer  of  the 
cutis.  This  slough  or  core  of  necrosed  connective  tissue  is  passed  out  by  a 
process  of  liquefaction  and  suppuration,  and  the  abscess  which  is  formed 
then  slowly  heals.  In  its  early  stage  the  disease  appeai-s  as  a  pimple,  dis- 
tinguished by  its  excessive  pain,  a  pain  which  resembles  that  felt  from  the 
plucking  out  of  a  hair,  and  no  doubt  depends  on  special  sensibility  of  a 
hair-sac,  as  distinguished  from  the  cutis  generally  and  the  sebaceous  glands. 
The  papule  speedily  shows  a  yellow  spot  at  its  pointed  summit,  and  this 
little  pustule  is  never  preceded  by  even  a  transient  vesicle.  Meantime,  a 
bright,  intensely  injected  halo  appears  around  the  pustule,  and  considerable 
inflammatory  oedema  swells  the  whole  skin  into  a  conical  elevation ;  the 
pain  increases  and  becomes  throbbing  in  character,  while  the  dull  constant 
aching  and  sense  of  tension  is  varied  from  time  to  time  by  sharp  stabbing 
pains.  When  the  abscess  has  ripened  and  is  lanced,  or  bursts  of  itself,  the 
"  core  "  becomes  visible,  and  is  sometimes  not  expelled  for  a  day  or  even 
longer.  This  stage  is  accompanied  by  a  characteristic  sharp  pricking  pain, 
which  rapidly  subsides  when  the  core  is  got  rid  of;  a  small  scab  forms,  the 
redness  and  CEdema  disappear,  and  soon  nothing  but  a  minute  scar  remains. 

Unfortunately,  however,  it  js  seldom  that  this  process  is  confined  to  a 
single  furuncle.  Most  often  a  second  and  a  third  appear  before  the  first  is 
completely  healed,  or  a  whole  crop  may  spring  up  almost  simultaneously. 
A  succession  of  painful  abscesses  may  thus  be  established  and  last  for  weeks 
or  even  months,  until  the  jDatient's  health  seriously  suffers  from  the  pain 
and  the  discharge.  Sleeplessness,  loss  of  appetite,  and  much  depression, 
both  physical  and  mental,  may  be  the  result.  When  a  crop  of  boils  thus 
appears,  they  are  generally  found  to  vary  in  size  and  severity,  from  those 
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Tvhich  are  so  large  and  deep  as  to  challenge  the  name  of  carbuncle,  to  small 
•superficial  pustules  which  formerly  would  have  been  called  ecthyma. 

Distribution. — There  is  scarcely  any  part  of  the  surface  which  may  not 
be  the  seat  of  a  furunculus,  but  the  affection  has  nevertheless  a  decided 
predilection  for  the  back  of  the  trunlc,  from  the  hair  at  the  nape  of  the  neck 
■to  the  fold  of  the  nates.  The  thick  cutis,  thin  epidermis,  and  small  but 
■numerous  hairs  of  the  dorsal  region  appear  to  furnish  the  most  favourable 
conditions  for  this  kind  of  inflammation.  The  back  of  the  neck,  especially 
.at  the  edge  of  the  scalp,  is  perhaps  the  most  frequent  seat  of  all ;  the  but- 
itocks  come  next  to  the  nape  of  the  neck  in  liability  to  boils.  Moreover,  the 
friction  of  the  collar  of  the  dress  in  the  latter  situation,  and  that  occasioned 
by  riding  or  by  rowing  in  the  former,  aggravate  the  misery  of  the  coiuijlaint 
and  probably  keep  it  up. 

Boils  are  far  from  unfrequent  in  the  coarse  skin  of  the  outer  part  of  the 
•thighs,  which  resembles  that  of  the  dorsal  and  scapular  regions  anatomically. 
They  may  also  appear,  though  less  frequently,  on  the  leg  below  the  knee, 
•on  the  upper  and  forearm,  on  the  wrist,  and  on  the  back  of  the  hand.  The 
chest  and  abdomen,  and  even  the  face,  are  not  exempt,  but  boils  very  seldom 
occur  on  the  scalp,  and  never  on  the  palms,  or  the  soles  of  the  feet.  They 
are  rare  on  the  male  genital  organs,  but  not  unfrequently  occur  in  the 
neighbourhood  of  the  anus,  in  the  perinaeum,  and  on  the  vulva. 

Etiology. — There  is  no  ground  for  supposing  that  boils  are  the  result 
•of  indigestion,  or  of  overwork,  or  of  exhaustion  from  any  cause ;  when  nume- 
rous and  long  continued  they  produce,  but  are  not  the  product  of,  anaemia. 
Nor,  on  the  other  hand,  do  they  come  from  plethora  and  over-richness  any 
more  than  from  "  poverty  of  the  blood."  In  the  practice  of  the  water-cure 
it  is  customary  to  wrap  patients  who  suffer  from  dyspepsia,  paralysis,  and 
•most  other  chronic  diseases  in  wet  sheets,  which  are  then  surrounded  with 
blankets  ;  free  perspiration  is  th.us  produced,  and  in  many  cases  it  is  offen- 
sive in  odour  and  accompanied  by  a  copious  crop  of  boils  and  pustules.  This 
is  supposed  to  indicate  the  efficiency  of  the  plan  in  bringing  out  the  poison 
■from  the  system,  but  in  reality  it  only  means  stimulation  of  the  sudoriparous 
glands,  possibly  vicarious  excretion  of  urinary  or  fsecal  products,  and  cer- 
'tainly  traumatic  inflammation  of  the  skin. 

The  true  cause  of  furunculi  is  the  access  of  pyogenic  microbes  to  the 
•deep  hair-sacs,  and  their  appearing  in  crops  is  due  to  the  contagion  of 
their  pus. 

Age. — Boils  are  far  the  most  frequent  during  youth.  They  are  rare 
"in  infants,  and  not  common  in  early  childhood,  but  schoolboys  are  very 
liable  to  them,  especially  to  the  most  characteristic  form  of  successive 
•crops  on  the  neck  and  shoulders  or  on  the  nates.  After  thirty  this  painful 
;  affection  becomes  decidedly  rare,  and  we  seldom  find  boils  in  an  elderly 
man.  Women  during  the  whole  of  life  seem  less  liable  than  men,  though 
•some  of  the  most  severe  cases  occur  in  young  women.. 

Furuncles  are  contagious  from  one  patient  to  another;  and  almost  an 
•epidemic  may  sometimes  run  through  a  school;  and  still  more  frequently 
they  spread  from  place  to  place  on  the  same  patient. 

Treatment. — The  fact  of  their  pathology  furnishes  an  important  indica- 
tion for  treatment.  While  the  first  furuncle  is  developing,  no  doubt  a 
poultice  gives  great  relief  from  its  warmth  and  the  relaxation  of  tissue  it 
produces,  but  by  making  the  skin  sodden  and  softening  the  epidermis  it 
renders  the  access  of  the  pyogenic  microbes  more  easy.    Hence  the  constant 
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application  of  poultices  over  large  surfaces  affected  with  boils  very  much 
tends  to  spread  and  continue  the  disease.  A  much  better  plan  is  to  dis^ 
pense  as  much  as  possible  with  poultices,  using  water  dressing  instead,  and 
to  apply  to  the  skm  immediately  around  the  boil  Goulard  wash,  or  a  some- 
what  stronger  lead  lotion.  Tannic  acid  may  be  used  with  the  same  object; 
or  as  each  boil  appears,  a  circle  may  be  drawn  around  it  mth  tincture  of 
lodme  or  dilute  solution  of  silver.  Sometimes  collodion,  especially  the 
flexible  collodion,  applied  in  the  same  way,  seems  to  act  best  both  as  an 
astringent  and  a  protective.  Meantime  the  pustules  should  be  covered  with 
Imt  soaked  in  carbolic  oil  (one  in  ten)  and  the  same  antiseptic  dressing 
should  be  continued  after  the  pustule  has  burst.  It  was  formerly  the  prac- 
tice to  open  each  boil  successively  with  the  lancet ;  but  though  the  process 
is  undoubtedly  thus  hastened,  the  pain  and  the  dread  of  the  pain  are  so 
severely  felt,  especially  in  young  people,  and  when  a  sensitive  part  of  the 
body  is  affected,  that  at  least  in  such  cases  the  furunculi  may  be  left  to- 
ripen  and  burst  of  themselves.  A  recently  introduced  method  is  to  inject 
the  boil  with  a  needle  containing  solution  of  corrosive  sublimate.  This  also 
is  not  free  from  pain  ;  but  is  less  formidable,  and  if  skilfully  performed 
effectual. 

There  is  no  evidence  of  special  advantage  in  the  purges  ^nd  alteratives 
which  are  the  traditional  treatment  for  boils.    Where  only  one  or  two  exist . 
no  internal  treatment  is  necessary;  but  where  the  crops  are  numerous  and  I 
successive,  the  treatment  by  local  astringents  and  antiseptics  should  be- 
combined  with  the  internal  administration  of  wine  or  porter  with  the  meals,, 
and  of  either  nux  vomica  with  mineral  acids  or  tincture  of  steel  in  full^ 
doses.    Small  doses  of  calcic  sulphide  are  frequently  prescribed  for  boils  as^ 
well  as  for  other  chronic  suppurative  affections,  and  apparently  with  benefit. 
Thin,  delicate  boys  will  often  be  much  benefited  by  cod-liver  oil,  either  alone 
or,  if  anaemia  indicates  it,  in  combination  with  steel.    There  is  reason  to  • 
believe  that  a  stay  at  the  seaside  is  particularly  useful  during  convalescence. 

Carbuncle. — This  term,  as  the  diminutive  of  carho,  is  the  Latin  transla- 
tion of  dvdfini,  a  coal,  and  was  applied  to  any  red,  angry,  inflamed  pustule. 
The  word  anthrax  has  in  recent  times  been  restricted  to  the  disease  known 
as  splenic  fever,  accompanied  with  a  characteristic  boil  or  carbuncle  of  the 
skin  derived  by  contagion  from  cattle  and  associated  with  the  presence  of  a . 
specific  bacillus,  which  has  been  fully  described  in  the  first  volume  (p.  415); 

A  carbuncle  is  pathologically  identical  w'ith  a  boil,  differing  only  in  its  . 
severity  and  extent,  but  its  natural  history  is  sufficiently  different  to  justify 
the  old  distinction  being  retained. 

Anatomically,  a  carbuncle  is  the  inflammation  which  accompanies  a  large  • 
and  deep  cutaneous  and  subcutaneous  slough.  It  differs  from  the  larger  and ' 
deeper  boils  only  by  the  affected  tissue  being  so  extensive  that  not  a  single  • 
opening  forms,  but  several,  giving  a  characteristic  perforated  aspect  to  the- 
broad  summit  of  the  tumour.  If  left  to  itself  this  gradually  opens  by  ulcera- 
tion, and  a  deep  and  wide  aperture  is  formed,  through  which  the  slough  is- 
at  length  extruded,  often  with  considerable  haemorrhage.  The  surrounding  ■ 
redness  is  commonly  deeper  and  more  lurid  in  hue  than  that  of  a  boil ;  the 
oedema  also  is  more  extensive. 

A  carbuncle  almost  always  occurs  singly.    Its  most  frequent  seat  is  the- 
nape  of  the  neck  and  the  shoulders ;  it  may  occur  on  any  part  of  the  trunk, 
but  it  is  rarely  seen  on  the  limbs  or  the  buttocks.    Occasionally  it  appears. 
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on  the  face,  and  is  then  severe  and  often  dangerous.  Carbuncles  are  more 
common  in  the  old  than  in  the  young,  and  frequently  occur  in  diabetes 
(vol.  i,  p.  446).  The  modern  treatment  of  early  and  complete  excision  has 
greatly  diminished  the  danger  of  the  disease. 

Darter's  disease. — Two  cases  of  this  rare  condition — independently  de- 
scribed by  Dr  White,  of  Boston,  in  1889,  as  Keratosis  foUicularis,  and  since 
identified  with  an  earlier  case  called  Acne  sebacea  cornea  by  Erasmus  Wilson 
— were  described  in  Paris  by  Darier  in  1889  ('  Annales  de  Derm,  et  de 
Syph.,'  vol.  x)  under  the  title  Psorospermose  folliculaire  vegetante.  The 
lesion  appears  to  begin  in  the  hair-sacs  and  sebaceous  glands,  particularly 
on  the  face,  back,  axillfe,  and  groins.  It  consists  of  a  horny  plug  occupying 
the  orifice  of  the  hair-sac,  and  leaving,  Avhen  removed,  a  funnel-shaped 
pit  in  a  reddish  papule.  Sebaceous  matter  can  be  squeezed  out  of  the 
little  tumour,  sometimes  mingled  with  pus.  As  the  disease  spreads,  the 
elementary  papules  coalesce,  the  horny  plugs  increase  (to  a  length  of  thi-ee 
or  four  centimetres  in  one  case),  and  gradually  a  mass  of  raw  granulation 
tissue  is  formed,  which  exudes  foetid  secretion.  This  stage  is  more  marked 
in  the  inguinal  and  anal  regions,  or  in  the  axillae.  A  constant  histological 
condition  appears  to  be  the  presence  in  the  epidermic  cells  of  the  sebaceous 
duct  of  corpuscles  which  resemble  psorosperms  or  coccidia  (p.  476)  in  appear- 
ance and  reactions  to  stains.  They  are  no  doubt  the  same  as  the  bodies 
described  in  Paget's  disease  and  in  carcinoma,  and  also  in  molluscum  con- 
tagiosum.  Darier's  view  of  these  structures  is  supported  by  Brocq,  by 
Ruffer,  and  by  Plimmer ;  but  Boeck  and  Unna,  with  the  majority  of  patho- 
logists, are  unconvinced. 

The  disease  has  repeatedly  begun  in  children,  and  sometimes  in  two  of 
the  same  family.  Its  progress  is  slow  but  ingravescent,  and  treatment  has 
at  present  been  little  more  than  palliative  (see  Dr  Pringle's  article  in  '  All- 
butt's  System,'  vol.  viii,  p.  879). 

Appectiojis  of  the  Sweat-glands. — The  sudoriparous  or  coil-glands  are 
less  liable  to  disease  than  the  sebaceous,  and  their  affections  are  less  impor- 
tant from  a  local,  though  more  so  from  a  symptomatic,  point  of  view.* 

Anidrosis,  or  deficiency  of  sweat,  is  seen  as  a  concomitant  of  many  fonns 
of  pyrexia,  and  usually  accompanies  erythematous  and  roseolous  eruptions. 
In  lichen  planus,  psoriasis,  and  pityriasis  rubra,  little  or  no  sweat  is  secreted, 
and  probably  the  same  is  true  of  eczema  madidans.  Ichthyosis,  including 
"  xerodermia  "  (dry  skin),  is  also  marked  by  absence  of  sweat.  That  the 
function  of  this  secretion  is  only  supplementary  to  that  of  the  kidneys  and 
lungs  as  an  excretion  of  water,  and  that  its  chief  purpose  is  not  excretory 
but  regulative  of  temperature,  is  shown  by  the  fact  that  patients  with 
universal  ichthyosis  or  pityriasis  rubra  show  no  symptoms  of  blood-poisoning 
from  retained  excreta. 

Hyperidrosis. — General  or  profuse  secretion  of  sweat  talces  place  under 
two  conditions.    First,  along  with  hypersemia ;  this  occurs  in  health  during 

*  It  appears  to  the  writer  that  Uuna  has  made  good  his  contention  that  the  coileil 
glands  secrete  oily  products  as  well  as  water.  In  fact,  he  candidly  admits  that  this  was 
the  statement  of  Krause  and  KoHiker,  Henle,  Ludvvig,  and  Ranviur  ('  International  Con- 
gress of  1881,  Section  of  Dermatology,'  vol.  iii,  p.  187;  and  also  'Brit.  Journ.  of  Derm.,' 
1894,  p.  265).  There  is,  moreover,  a  close  relation  between  the  coiled  acini  of  the  sweat- 
glands  and  the  "fat-column"  which,  as  shown  by  Dr  Warren  of  Boston,  commuuicates 
with  the  subjacent  adipose  tissue. 
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the  natural  sweating  and  warmth  of  skin  induced  by  active  exercise,  and 
pathologically  m  rheumatism  and  the  sweating  stage  of  ague.  Secondly 
profuse  cold  perspirations  take  place  with  an  anaemic  state  of  the  skin  as  in 
the  cold  perspirations  of  terror,  the  night  sweats  of  phthisis,  and  the  cold 
perspiration  which  sometimes  marks  the  approach  of  death.  Modern  physi- 
o  ogy  teaches  that  the  vascular  supply  and  the  epithelial  activity  of  sweat- 
glands,  as  of  other  secreting  organs,  are  governed  by  distinct  ne^es 

Local  hypertdrosis,  when  it  affects  the  hands  and  feet,  is  sometimes  the 
source  of  considerable  annoyance.  Astringents  are  often  useful,  particu- 
larly tannin  and  alum.  In  a  troublesome  case,  profuse  perspiration  of  the 
palms  of  the  hands  m  a  young  lady  was  cured,  after  other  treatment  had 
tailed,  by  the  local  application  of  belladonna.  Internally  the  same  drug  is 
indicated  by  our  knowledge  of  the  physiological  action  of  atropine  upon  the 
submaxillary  gland. 

Bromidrosis  and  osmidrosis  are  names  given  to  foetid  perspiration,  which 
IS  usually  also  excessive.  This  most  frequently  affects  the  feet,  and  may 
become  a  source  of  the  utmost  discomfort.  The  persons  it  affects  are 
almost  always  young  adults,  and  women  more  frequently  than  men.  A 
horrible  stench  results  from  decomposition  of  the  fatty  matter  which  mingles 
with  the  sweat,  particularly  the  fatty  acids  which  belong  to  the  formic  ^oid 
series— butyric,  caproic,  and  caprylic.  The  chief  seat  of  evil-smelling  sweat 
beside  the  feet  is  the  axilla.  Dr  Thin  figured  a  bacterium  to  which  this 
decomposition  may  be  due  ('  Proc.  Royal  Soc.,'  1880).  This  is,  however, 
probably  identical  with  B.  epidermidis  capsulatus,  which  is  almost  con- 
stantly found  in  this  part  of  the  skin. 

The  treatment  of  this  distressing  affection  is  often  extremely  difficult. 
The  first  step  is  to  check  the  secretion  by  astringents,  and  to  prevent  its 
soaking  into  the  clothing  by  absorbent  powders,  such  as  lycopodium ;  the 
next  is,  by  frequent  change  of  linen,  to  remove  the  products  of  excretion  as 
rapidly  as  possible.  Antiseptics  like  thymol  and  salicylic  aeid  may  be 
usefully  applied,  and  the  latter  preparation,  especially  in  the  form  of  collo- 
dion or  a  salicylic  plaster,  has  the  further  advantage  of  softening  the  accu- 
mulation of  macerated  cuticle.  With  the  same  object  Hebra  used  to  en- 
velop the  foot  and  toes  in  strips  of  diachylon  plaster,  and  many  can  testify 
to  the  efficiency  of  this  treatment,  the  details  of  which  will  be  found  in  the 
English  edition  of  his  work  (vol.  i.,  p.  89).  Dr  Thin  recommends  a  satu- 
rated solution  of  boracic  acid  (•  Brit.  Med.  Journ.,'  Sept.  18th,  1880) ;  and 
a  5  per  cent,  solution  of  chromic  acid  painted  on  the  feet  has  been  found 
useful  in  Germany. 

C'hromidrosis  is  the  name  given  to  the  occasional  secretion  of  coloured 
sweat.  The  sweat  of  the  axillae  in  some  persons  contains  enough  pigment 
to  stain  their  linen  of  a  reddish  tint.  The  writer  has  met  with  one  well- 
marked  case,  and  Hoffman  has  recorded  another  in  the  '  Wiener  med. 
Wochenschrift '  for  1873,  No.  13.  Sometimes,  however,  a  bluish  pigment 
stains  the  sweat  on  the  face  or  elsewhere.  Cases  of  supposed  chromi- 
drosis  occurring  in  young  women  should  be  watched.  In  most  cases  the 
apparently  dark  sweat  is  an  arte  factum.  But  although  most  supposed  cases 
have  proved  to  be  factitious,  there  is  no  doubt  that  true  chromidrosis  does 
occasionally  occur;  and  in  some  cases  it  has  been  proved  to  depend  on 
indican  being  excreted  in  the  sweat,  and  turning  to  blue  indigo  when  oxi- 
dised by  exposure  to  the  air.  Dr  Foot  published  a  case  in  the  '  Dublin 
Quarterly  Journal '  for  August,  1869,  and  collected  no  less  than  thirty-seven 
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others.  Another  source  of  colour  is  the  production  of  blue  or  greenish  fungi 
in  decomijosing  sweat.  When  coloured  sweat  affects  the  eyebrows  it  is 
usually  of  black  colour,  looking  almost  like  soot.  A  remarkable  case  of 
red-coloured  sweat  was  reported  by  Dr  Wilks  in  the  '  Guy's  Hospital  Reports  ' 
for  1872.  In  this  case  a  chemical  analysis  by  Dr  Thomas  Stevenson  proved 
the  presence  of  iron  but  the  absence  of  hajmoglobin. 

Uridrosis,  or  the  excretion  of  virea  in  the  sweat,  probably  only  occurs 
as  a  morbid  phenomenon.  The  observations  of  Funke  on  the  normal  excre- 
tion of  urea  through  the  skin,  have  not  been  conlinaaed,  but  in  Bright's 
disease  urea  has  been  visibly  discharged  in  the  sweat  (p.  474). 

Hcematidrosis  (or  hcemidrosis),  or  bloody  sweat,  is  an  extremely  rare 
but  undoubted  morbid  condition.  It  does  not  appear  to  accompany  purpura 
or  other  diseases  in  which  one  would  anticipate  such  hfjemorrhage  from 
changes  in  the  blood  or  capillaries ;  and  in.  some  of  the  very  few  axithentio 
cases  it  appeared  during  apparent  health,  as  in  that  of  a  friend  of  Hebra, 
who  observed  the  exudation  of  blood-stained  sweat  upon  his  hand  while 
sitting  at  table.    A  similar  condition  has  been  obsei-ved  in  the  lower  animals. 

Dysidrosis  was  the  name  given  by  the  late  Dr  Tilbury  Fox  to  a  curious 
affection  of  the  skin  of  the  hands  ('  Path.  Trans.,'  1878),  described  as  chiro- 
pompholyx  by  Mr  Hutchinson  ('  Lancet,'  1876).  It  consists  in  large  vesicles 
without  any  surrounding  inflammation,  occurring  in  groups  upon  the  palm 
and  back  of  the  hand  and  the  fingers,  especially  near  the  web.  These 
vesicles  have  been  compared  to  sago  grains,  though  they  sometimes  reach  a 
much  larger  size.  Rasori,  who  published  a  case  in  the  '  Transactions  '  of 
the  International  Medical  Congress  for  1881  (vol.  iii,  p.  146),  calls  it  hydro- 
adenitis  dift'usa.  Hans  v.  Hebra  records  a  case  in  his  '  Kr.  Verandenmgen 
der  Haut,'  p.  426.  It  affected  the  palms  and  soles  of  a  woman  forty-two^ 
years  old,  and  some  of  the  larger  bullae  were  surroimded  with  a  red  halo.. 
Mr  Hutchinson  has  observed  relapses  of  this  singular  affection  on  several 
occasions.  Whether  it  depends,  as  Dr  Fox  supposed,  on  obstruction  of  the 
duct  and  accumulation  of  its  contents  is  doubtful.  Possibly  bullous  ery-. 
thema  and  true  retention-blebs  of  sweat  have  been  confounded. 

Sudamina. — However  this  may  be,  there  is  a  well-marked  cutaneous, 
affection  which  undoubtedly  depends  upon  accumulation  of  sw-eat  in  little 
vesicles  under  the  cuticle,  and  has  been  known  for  centuries  as  '/Sp'oa, 
sudamina,  or  miliaria.  It  is  often  seen  during  the  profuse  sweating  of  rheu-. 
matism.  The  orifice  of  the  duct  becomes  obstructed,  and  the  homy  cuticle 
is  raised  as  a  thin  transparent  layer  enclosing  a  drop  of  transparent  fluid 
{miliaria  crystallina).  This  ruptures  before  it  exceeds  the  size  of  a  pin's 
head,  but  sometimes  the  contents  become  turbid  and  alkaline  from  slight 
inflammation.  On  the  chest  and  back  these  sudamina  are  most  common ; 
they  never  occur  on  the  face,  and  on  the  thick  skin  of  the  palm  attain 
larger  dimensions,  so  as  to  form  the  "  sago-grain  "  vesicles  of  dysidrosis. 

The  profuse  sweat  which  causes  sudamina  also  produces  local  irritation. 
This  seldom  goes  beyond  the  stage  of  papules  or  erythematous  redness, 
except  where  it  is  aggravated  by  friction.  This  dermatitis  a  sudore  affects 
the  vertebral  groove  from  between  the  shoulders  to  the  sacrvun,  and  the 
front  of  the  chest.  The  more  severe  results  in  the  axillae,  between  the  toes,, 
and  between  the  nates,  are  known  as  intertrigo. 
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"  Under  thy  long  lockes  thou  maist  have  the  skall." 

Chattceb. 

.'Ringworm— (1)  Tinea  tonsurans — The  fungus — Anatomy — Course — Events — 
Histology — Detection  of  the  fungus — Etiology — Prognosis — Treatment — 
Parasiticides — Irritants — M ode  of  application — Epilation — Precautions 
against  contagion — (2)  Tinea  circinata — Eorm  and  locality — Burmese  ring- 
worm— Tinea  marginata — Treatment  of  ringworm  of  the  body — (3)  Onycho- 
mycosis— Parity  and  obstinacy. 

Tavus — History — Anatomy — The  fungus — Treatment. 

Tinea  Versicolor — Names — Parasitic  nature — Appearance — Distribution — 
Diagnosis — Treatment — Tinea  vel  Pityriasis  rosea. 

-Alopecia — (1)  Physiological — (2)  Febrile  and  syphilitic — (3)  Area — its 
appearance — -locality — spread — question  of  Us  parasitic  nature — prognosis — 
diagnosis — (4)  Universal  alopecia — (6)  Congenital  alopecia. 

Trichoclasia,  or  brittleness  of  the  hair — Piedra — Beaded  hairs. 

-Affections  of  the  Nails. 

We  have  seen  in  other  parts  of  this  work  that  the  human  body  is  liable, 

"beside  animal  parasites,  to  the  invasion  of  the  lower  forms  of  vegetable  life. 
The  Schizomycetes,  often  spoken  of  generally  as  Bacteria,  are  the  most 
important  of  these,  since  they  form  the  contagion  of  some,  possibly  of  all, 
specific  fevers.  They  are  described  at  p.  14  of  the  first  volume,  and  are  the 
cause  of  purulent  dermatitis  and  also  of  some  of  the  dry  forms  of  eczema 

'described  above  (pp.  847,  830), 

Of  less  practical  importance  are  the  Fungi  which  are  parasitic  on 
the  human  body.    Some  of  these  aflfect  the  mucous  membranes  and  have 

been  already  described  in  the  present  volume,  as  Oidium  albicans  in  the 
mouth,  p.  298,  and  sarcina  in  the  stomach,  p.  361.  We  have  now  to  consider 
diseases  of  the  skin  which  depend  upon  the  growi^h  of  similar  microscopic 
fungi.    In  most  cases  the  cryptogamic  spores  and  myceliiun  lodge  in  the 

■  deep  hair-sacs  of  the  skin. 

We  will  first  take  ringworm,  the  most  important  of  this  group,  then  the 
remaining  parasitic  aJffeotions,  and,  lastly,  it  will  be  convenient  to  deal  in 
this  chapter  with  non-parasitic  or  doubtful  affections  of  the  hair,  which  need 

ito  be  distinguished  from  the  ringworm. 
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Ringworm  of  the  Scalp.* — This  troublesome  disease  was  only  proved 
to  depend  on  the  presence  of  a  cryiDtogamic  parasite  in  1844:  by  Malmsten, 
the  Swedish,  microscopist.  He  named  the  fungus  Triclwphyton  toiimrans. 
It  belongs  to  the  Ascomycetes  ('  Brit.  Journ.  Derm,.,'  1889),  and  is  referred 
by  Sabouraud  ('  Annales  de  Derm,  et  de  Syph.,'  1892)  tO'  the  genus  Botrytis. 
He  states  that  the  smaller  spores  without  mycelium  are  most  common  in 
the  scalp  and  most  obstinate,  and  that  the  large  spores  with,  mycelium  are 
more  common  on  the  beard  and  on  the  trunk. 

Origin  and  spread. — ^We  seldom  see  the  earliest  stage  of  the  disease, 
but  the  first  obvious  effect  of  the  entrance  and  growth  of  the  fungus  in  th.e 
hair-sacs  is  for  the  affected  hairs  to  lose  their  glossiness  and  colour  and 
become  dry,  shrunken,  and  brittle.  They  break  short  and  thus  set  free 
fresh  spores  to  spread  the  contagion.  At  the  same  time  the  growth  of 
mycelium  in  the  hair-sac  produces  slight  irritation,  which  is  increased  by 
the  patient's  scratching.  Moderate  hypertemia  and  corpuscular  exudation 
follow,  the  loosened  hairs  fall  out,  and  so  a  small  bare  patch  is  formed, 
raised,  slightly  red,  and  scaly.  The  process  extends,  partly  by  the  spores 
being  conveyed  to  fresh  places,  partly  by  their  steady  advance  to  the  next 
adjacent  hair-sacs.  Thus,  one,  two,  and  often  numerous  round  patches  are 
developed,  each  of  which  closely  resembles  the  other.  The  form  is  often 
geometrically  circular,  sometimes  oval  or  irregular ;  the  hair  is  replaced  by 
a  few  broken,  dark,  and  thick  stumps,  which  can  be  recognised  by  the  naked 
eye,  while  their  characters  are  still  more  obvious  under  a  lens ;  the  surface 
is  usually  covered  with  greyish-yellow  desquamation,  composed  of  epithelial 
cells  and  sebaceous  material  mised  with  broken  hairs,  spores,  and  mycelium. 
The  scales  are  closely  adherent,  and  have  a  uniform,  granular  look,  which 
is  almost  decisive  to  a  practised  eye.  At  the  edge  of  the  circle  a  little  red- 
ness may  sometimes  be  observed,  occasionally  a  few  papules,  and,  still  more 
rarely,  a  vesicle  or  two.  In  the  immediate  neighbourhood  individual  hairs 
may  be  found  by  the  aid  of  the  microscope  to  be  already  affected  by  the 
spreading  evil.f 

A  ringworm  patch  may  increase  to  several  inches  in  diameter  without 
materially  altering  its  appearance,  but  more  often  it  is  modified  as  it  ex- 
pands in  one  Of  the  following  ways. 

Either  from  scratching  or  from  the  effect  of  the  fungus  on  the  naturally 
irritable  scalp,  or  as  the  result  of  irritant  applications,  more  or  less  of 
•ordinary  superficial  dermatitis  appears ;  so  that  many  cases  of  ringworm 
appear  as  impetigo  capitis,  and  their  true  nature  is  not  manifest  until  the 
scabs  and  crusts  have  been  removed.  In  neglected  cases,  moreover,  pedi- 
cuU  are  not  unlikely  to  breed,  and  further  aggravate  and  confuse  the 
condition.  Such  horrible  masses  of  felted  hair,  mingled  with  inflammatory 
products,  vegetable  and  animal  parasites,  and  all  kinds  of  filth,  constitute 
the  plica  polonica  of  Eastern  Europe,  which  was  still  sometimes  seen  at 
Yienna  in  1864. 

On  the  other  hand,  if  the  hair  is  kept  short  and  the  head  clean,  and  it 
the  skin  is  not  naturally  irritable,  the  fungus,  while  spreading  at  the  edges 

*  Synonyms.— Tmea.  tonsurans,  the  Porrigo  scutulata  of  Willan— Porrigo  decalvans 
of  Gruby.  —  Fr.  Teigne  tondante.— Germ.  Herpes  tonsurans,  Kopfgrind.  —  The 
Skall  (in  part),  tlie  Ringworm. 

t  They  may  be  more  easily  detected  by  the  naked  eye  if,  as  Sir  Dyce  Duckworth  sug- 
gested, chloroform  be  first  applied  ('Brit.  Med.  Journ.,'  November,  1873).  This  gives  the 
affected  hairs  a  dry,  pale,  brittle  look,  like  that  of  burnt-up  hay,  apparently  owing  to  its 
solvent  power  on  the  oily  constituents  of  the  hair.  But  this  reaction  is  not  decisive 
alone. 
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ot  the  patch,  appears  to  exhaust  the  soil  in  the  centre,  and  dies  away  Uke 
tlie  larger  ciyptogamic  fungi  which  form  "fairy-rings"  upon  the  grass 
The  result  is  that  the  middle  of  the  patch  is  more  or  less  completely  bald' 
mth  only  a  few  short  stumps  or  thin,  feebly-growing  hairs,  while  the  circum- 
ference IS  occupied  by  a  zone  of  flat  brownish  scales,  granular  desquamation, 
papules,  and  broken  hairs.  This  is  the  most  typical  form  of  traditional 
ringworm,  and  probably  suggested  the  specific  title  scutulata.  When  grow- 
ing patches  of  the  disease  meet,  they  form  figures  of  8  or  dumb-bell-shaped 
patches,  and,  as  they  still  grow  and  unite  with  others,  irregular  gyrate 
figures,  like  those  of  old-standing  psoriasis,  of  erythema  marginatum  or  of 
syphilodermia.  At  last  almost  the  whole  scalp  may  be  invaded  and  re- 
duced to  baldness.  Ttere  is  seldom  a  perfectly  smooth  clear  skin  left  as 
m  alopecia  areata;  a  few  ill-developed,  thin,  pale,  scattered  hairs  are  almost 
always  to  be  found.  Moreover,  the  process  is  seldom  or  never  quite  uni- 
versal ;  on  one  or  the  other  temple  or  on  the  occiput  more  or  less  imaffected 
portions  of  hair  remain. 

Events. — The  disease  does  not  spread  continuously  beyond  the  scalp, 
but  fresh  patches  arise,  sometimes  in  the  eyebrows,  occasionally  in  the 
beard,  more  frequently  on  the  skin  of  the  neck  and  shoulders,  and  even  on 
more  distani  parts.  If  left  to  itself  the  course  of  the  disease  is  extremely 
chronic,  and  shows  little  or  no  tendency  to  recovery — if  the  patient  is  a 
child— until  the  period  of  puberty  is  reached.  It  must  not,  however,  be 
supposed  that  among  neglected  children  in  a  village  or  a  school,  where  ring- 
worm has  invaded  the  community  and  scarcely  a  child  has  escaped,  the 
disease  constantly  assumes  the  severe  and  inveterate  character  above  de- 
scribed. A  single  bald  patch  may  remain  for  months  or  years,  or  it  may 
more  or  less  completely  recover,  and  fresh  patches  go  through  the  same 
series  of  changes;  or,  what  is  still  more  important  to  notice,  the  spores 
falling  upon  an  unfavourable  soil  continue  to  multiply,  and  are  thus  a  fresh 
source  of  contagion,  but  yet  do  not  sufficiently  interfere  with  the  nutrition 
of  the  hair  to  produce  obvious  bald  patches.  In  a  family  or  school  in 
which  ringworm  has  appeared,  one  may  find  evidence  of  its  presence  in  the 
heads  of  children  who  are  entirely  without  the  characteristic  bald  patches. 

The  fungus. — ^At  one  time  it  was  believed  (by  Hebra  and  Neumann  and 
by  Liveing)  that  the  ringworm  parasite  was  identical  with  Penicillium 
glaucum,  but  this  has  now  been  proved  not  to  be  the  case  (Thin,  '  Proc. 
Royal  Soc.,'  1881).  Moi-eover  it  is  now  admitted  that  the  Trichophyton 
tonsurans  of  Malmsten  is  specifically  distinct  from  the  Microsporon 
furfur,  the  M.  minutissimum  and  the  Achorion  Schdnleinii,  to  be  after- 
wards described,  and  specially  identical  with  the  Microsporon  Audouini 
of  Gruby.    All  belong  to  the  botanical  group  Eyphomyces. 

The  division  proposed  by  Sabouraud  into  a  small-celled  species  (or 
variety)  answering  to  Gruby's  form  {Microsporon  Audouini  or  Trichophyton 
microsporon),  and  a  large-celled  one  which  he  names  Trichophyton  nugalo- 
sporon,  has  been  generally  accepted.  A  further  statement  of  the  French 
observer  is  that  the  large  conidia  or  spores  are  found  to  be  present  when 
the  invasion  of  the  hair  begins  at  the  root,  and  travels  upwards  into  the 
shaft  {Megalosporon  endothrix),  and  that  the  small-spored  species  is  first 
observed  at  the  mouth  of  the  hair-sac,  and  thence  travels  downwards  into  the 
root.  This  is  much  more  doubtful,  as  is  the  assertion  that  the  large-spored 
form  begins  in  the  epidermis,  and  spreads  to  the  hair,  while  the  small- 
spored  form  begins  in  the  hair  itself.    The  reader  is  referred  to  the  Tricho- 
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phyties  humaines,  with  atlas,  of  Sabouraud,  published  in  1894,  to  the 
criticisms  of  Drs  Colcott  Fox  and  Blaxall  in  the  '  British  Journal  of  Der- 
matology '  (July,  Aug.,  Sept.,  1896),  and  to  the  monographs  on  Ringworm 
by  Dr  Aldersmith  (1897),  and  by  Mr  Malcolm  Morris  (1898).  It  appears 
that,  at  least  in  England,  the  microsporon  is  by  far  the  most  frequent  in 
ring\vorm  affecting  the  scalp  in  children,  and  the  megalosporon  in  ringworm 
of  the  body,  the  beard,  and  the  nails. 

Diagnosis. — If  one  of  the  broken  stumps  of  a  ringworm  patch  be  ex- 
tracted with  forceps,  and  placed  in  a  drop  of  liquor  potassae  under  a  quarter- 
inch  objective,  it  may  often  be  at  once  recognised  by  its  opacity.  When 
less  densely  packed  with  spores,  or  when  soaking  in  potash  has  cleared  it, 
the  condition  is  equally  manifest  by  the  complete  destruction  of  all  the 
normal  histological  characters  of  human  hair.  The  cortex  and  medulla  are- 
undistinguishable,  the  surface  is  rough,  the  pigment  no  longer  normally 
distributed,  and  the  free  end,  instead  of  tapering  to  a  point  or  being  trans- 
versely cut  off,  is  broken,  slightly  bulbous,  ragged,  or  split  into  a  sheaf  of 
fibres.  A  less  degree  of  infection  is  recognised  by  a  few  spores  in  nucleus- 
like chains  or  a  little  branch  of  mycelium,  in  the  substance  of  an  apparently 
healthy  hair.  The  whole  of  the  shaft  and  the  root  also  are  full  of  the  dis- 
ease; but  Dr  Frederick  Taylor  has  pointed  out  that  the  parasitic  fungus; 
does  not  invade  the  cutis  itself,  nor  even  the  outer  root-sheath  of  the  foUicle,, 
and  only  slightly  affects  the  adjacent  epidermis.  The  inner  root^sheath  is 
full  of  spores,  the  outer  root-sheath  free.  (Compare  his  paper,  '  Med.-Chir. 
Trans.,'  Ixii,  with  Dr  Thin's,  ibid.,  vol.  Ixi.) 

The  spores  differ  from  oil-drops,  with  which  they  are  often  confounded, 
in  the  following  particulars :  first,  they  are  uniform  in  size ;  secondly,  they 
do  not  nm  together ;  thirdly,  they  are  not  perfectly  spherical,  but  some  at 
least  perceptibly  spheroidal  or  oval;  next,  they  do  not  refract  light  so 
strongly,  and  though  glistening  and  having  a  well-marked  outline,  the  centre 
is  not  so  bright,  nor  the  circumference  so  broad  and  black ;  they  occur  in 
little  groups  or  in  chains  ;  lastly,  potash,  instead  of  dissolving  them  by 
forming  a  soap,  as  it  does  with  oil-drops,  is  powerless  to  affect  their  proto- 
plasm, which  is  protected  by  a  cell  wall ;  thus  it  only  serves  to  bring  them 
out  clearly  by  making  the  surrounding  keratin  and  oily  matter  transparent. 
Ether  is  also  without  effect.  Carmine  and  other  staining  agents  act  slowly, 
but  in  the  end  stain  the  cell.  Often  the  most  characteristic,  objects  are  not 
the  extracted  hairs,  but  short  broken  fragments,  which  are  conveyed  to  the 
glass  slip  with  scales  and  debris  from  the  scalp. 

The  recognition  of  ringworm  is  in  most  cases  sufficiently  easy  after  a 
little  experience,  but  we  must  remember  that  it  may  be  masked  by  secondary 
impetigo,  as  above  described ;  also,  that  when  of  long  standing,  patches  of 
almost  bald  skin  may  simidate  the  atrophic  patches  to  be  described  (p.  943) 
as  alopecia  areata;  and,  thix'dly,  that  the  trichophyton  may  exist  in  hair 
which,  as  explained  above,  does  not  show  the  ordinary  signs  of  ringworm 
visible  without  a  microscope.  In  all  doubtful  cases,  therefore,  we  must 
depend  upon  careful  microscopical  observation.  This  is  particularly  impor- 
tant when  we  have  to  decide  whether  the  disease  is  cured  or  not.  It  is  only 
by  taking  numerous  specimens  that  we  can  assure  ourselves  of  the  fact. 
We  must  sometimes,  where  to  the  naked  eye  the  ringworm  has  disappeared, 
hunt  through  a  dozen  slides  without  finding  a  single  diseased  hair,  until  in 
the  thirteenth  we  may  find  unmistakable  evidence  of  the  ringworm  beino- 
still  incompletely  cured.  ^ 
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Etiology.— The  only  efficient  cause  of  ringworm  is  the  growth  of  the 
Trichojihyton  tonsurans  ;  and  its  almost  universal  spread  under  favourable 
circumstances  shows  that  individual  difference  of  soil  has  but  little  to  do 
with  it.  All  that  we  can  see  are  differences  in  the  luxuriance  of  its  growth, 
an  the  irritation  it  occasions,  and  in  the  obstinacy  with  which  it  cltngs  to 
the  affected  scalp. 

It  has  often  been  stated  that  ringworm  occurs  chiefly  in  pale  thin  chil- 
dren, who  are  called  "  scrofulous  "  or  "  strumous,"  but  have  no  enlarged 
glands  or  any  sign  of  tubercle.  There  is  little  evidence  for  this  opinion,  or 
for  its  supposed  predilection  for  light-haired,  "  lymphatic  "  children.  One 
•often  sees  ring^vorm  in  those  who  are  the  picture  of  rosy  health.  It  occurs 
more  frequently  in  light-haired  children  than  others,  because  most  children 
in  England  have  light  hair ;  but  it  is  common  enough  in  those  \vith  brown 
hair,  black  hair,  or  red  hair. 

What  is  really  important  in  its  fetiology  is  that  it  is  most  frequent 
between  the  ages  of  three  or  four  and  nine  or  ten.  It  is  not  veiy  common 
in  infants,  and  when  present  is  usually  cured  without  difficulty.  This  pro- 
bably depends  upon  the  less  development  of  hair.  Why  rings^^orm  of  the 
scalp  is  so  seldom  met  with  in  adults  is  difficult  to  say.  Not  only  do  mothers 
and  nurses  rarely  take  the  disease  from  their  children,  but  when  it  does 
occur  it  is  far  more  readily  cured.  In  children  above  ten  or  twelve  years  old 
it  is  easier  of  cure  than  in  younger  ones,  and  about  fourteen  or  sixteen  years 
of  age  its  treatment  seldom  gives  trouble,  and  it  sometimes  disappears 
spontaneously. 

Among  100  consecutive,  mostly  private,  cases  of  ringworm  under  the 
writer's  care,  13  of  the  patients  were  between  twelve  months  and  five  years 
old,  34  between  five  and  ten,  40  between  ten  and  fifteen,  3  between  fifteen 
and  twenty,  9  between  twenty  and  thirty-four,  and  one  was  aged  fifty. 

Eingworm  is  probably  as  common  in  girls  as  in  boys ;  but  of  the  above 
100  patients,  it  happened  that  63  were  male  and  only  37  female. 

It  must  be  remembered  that  the  lower  animals  are  liable  to  this  disease, 
and  the  source  of  contagion  may  sometimes  be  a  cat  or  a  horse  or  a 
hedgehog. 

Prognosis. — In  infants  and  in  adults  ringworm  of  the  scalp  is  a  very 
manageable  disease ;  in  children,  though  the  majority  of  cases  may  with 
care  and  attention  be  cured,  it  often  proves  obstinate,  and  now  and  then, 
in  spite  of  the  best  available  treatment,  may  persist  for  years,  and  at  last 
yield  to  advancing  age  alone.  In  a  school  or  a  family,  from  a  third  to  a 
half  of  the  cases  will  be  cured  in  fiom  three  to  nine  weeks,  a  few  of  them 
by  three  or  four  days'  application  of  the  remedy.  The  majority  of  the  rest 
will  yield  to  persevering  treatment  in  from  three  to  six  or  eight  months.  A 
few  only  out  of  a  large  number  will  last  beyond  this  time,  and  some  of 
these  are  pretty  sure  to  prove  inveterate. 

Treatment. — The  principle  of  treatment  is  the  same  as  that  of  scabies. 
In  both  cases  we  know  the  cause  of  the  disease ;  we  know  the  natural  his- 
toiy  of  the  invading  organism  and  the  means  of  checking  or  destroying  it. 
The  difficulty  in  the  case  of  ringworm  is  that  most  frequently  before  the 
case  comes  under  our  observation  the  fungus  has  abeady  fixed  itself  deeply 
in  the  hair-sacs  of  the  scalp,  and  it  is  extremely  difficult  to  ai^ply  remedies 
to  reach  it.  It  is  moreover  protected  by  the  epithelial  scales  which  closely 
surround  the  hair-bulb,  and  by  the  sebaceous  and  other  products  which 
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block  its  mouth.  We  shall  see  that  when  the  same  paraisitic  growth  invades 
the  surface  of  the  body  its  cure  is  easy. 

So  great  are  the  practical  difficulties  of  treating  ringworm  of  the  scalp 
that,  although  with  perseverance  and  skill  we  can  cure  the  vast  majority  of 
cases,  and  some  of  them  rapidly  as  well  as  safely,  yet  everyone  who  has  had 
much  experience  in  this  disease  must  have  met  with  cases  which  are  so. 
intractable  that,  when  after  many  months  or  even  years  they  at  last  get 
well,  it  is  to  time  and  the  increasing  age  of  the  patient  that  the  cure  is  due. 

Preparations  of  mercury  are  poisonous  to  all  cryptogamic  plants,  to  fungi 
as  well  as  to  bacteria,  and  probably  the  most  poisonous  is  corrosive  sub- 
limate. A  solution  of  perchloride  of  mercury  in  alcohol,  two  grains  to  the 
ounce,  is  sometimes  rapidly  effectual  in  curing  recent  cases  of  ringworm. 
It  should,  however,  only  be  applied  to  separate  patches,  since  there  is  at 
least  one  case  on  record  in  which  its  free  use  over  a  child's  scalp  produced 
(by  some  unusual  accident  in  the  application,  or  possibly  some  idiosyncrasy 
in  the  patient)  absorption  of  the  drug,  and  death  by  mercm-ial  poisoning. 
Aqueous  lotions  have  the  disadvantage  of  being  repelled  by  the  oily  seba- 
ceous infiltration  of  the  natural  and  diseased  structures  of  the  scalp.  We 
therefore  usuallj^  prefer  either  alcohol  or  ether,  or  else  lard  or  vaseline  as 
a  vehicle.  In  early  cases  of  ringworm  the  white  jDrecipitate  ointment  (ung. 
hydrarg.  ammon.)  is  often  completely  successful.  It  should  be  well  rubbed 
into  each  patch  morning  and  evening  after  thorough  cleansing  with  hot 
soap  and  water  and  flannel.  Instead  of  white  precipitate  ointment  the 
oleate  of  mercury,  of  the  strength  of  one  in  twenty  or  one  in  thirty-five, 
is  effectual,  and  by  many  preferred  to  the  older  preparation.  The  10  per 
cent,  oleate  is  too  strong  imless  apiolied  to  a  very  small  patch  in  an  elder 
child. 

The  effect  of  contact  with  white  precijiitate  and  with  citrine  ointment 
upon  the  life  of  the  Tricliophyton  has  been  experimentally  studied  by  Dr 
Thin.  His  results  confirm  those  gained  from  clinical  experience,  as  to  the 
sterilising  power  of  the  mercurial  ointments,  while  he  found  that  fats  and 
oils,  including  oleum  ricini,  have  no  such  effect  in  themselves. 

Another  parasiticide  which  has  become  popular  is  tincture  of  iodine. 
This  also  is  sometimes  effectual  with  rfecent  cases. 

There  is,  however,  another  method  of  destroying  the  fungus  which  is 
painful  but  often  efficacious.  It  consists  in  setting  up  a  local  inflammation, 
the  products  of  which  destroy  the  parasite.  This  plan  is  most  applicable 
to  the  first  stage  of  the  disorder.  If  a  mercurial  application  does  not  jDrove 
effectual  within  a  few  days,  then,  with  elder  children,  and  especially  on  the 
first  appearance  in  the  family,  it  is  probably  better,  after  isolating  the 
infected  member,  to  attempt  the  immediate  destruction  of  the  fungus  by 
exciting  local  inflammation.  A  stronger  solution  of  iodine  acts  in  this 
manner,  but  probably  the  most  effectual  and  least  painful  is  the  blistering 
fluid  made  of  cantharides.  The  affected  spot  should  be  first  shaved,  includ- 
ing half  an  inch  round  it,  and  a  circle  of  oil  be  drawn  round  the  margin  la 
prevent  the  blistering  fluid  from  spreading.  The  pain  of  its  application 
does  not  last  long,  and  in  many  cases  success  is  immediate  and  complete. 

Too  often,  however,  the  fungus  has  already  spread  too  far  to  be  treated 
in  this  decisive  manner,  which  is  scarcely  applicable  except  to  recent  cases 
with  only  a  single  diseased  patch. 

We  -will  suppose  that  a  child  is  brought  to  us  with  the  disease  estab- 
lished for  several  weeks,  with  numerous  rings,  and,  perhaps,  with  crusts  and 
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pustules  from  attempts  to  cure  by  various  irritant  applications.    The  first 
step  IS  to  have  the  hair  cut  quite  short  over  the  whole  of  the  scalp.  Scabs 
and  crusts  must  then  be  removed  with  the  help  of  poultices,  and  the  whole 
surface  made  as  clean  as  possible.    We  then  see  the  real  extent  of  the 
prmiary  disease.    It  is  often  much  less  than  it  at  first  appears;  the  secon- 
dary superficial  dermatitis  is  readily  cured,  and  the  diseased  patches  are 
soon  ready  for  treatment.    Sometimes  we  find  no  impetiginous  crusts  and 
little  active  inflammation,  but  scattered  over  the  whole  scalp  small  spots 
of  ringworm,  while  the  apparently  healthy  hair  between  often  furnishes 
e^dence  of  infection.    Under  these  circumstances  the  shortest  and  most 
effectual  way  is  not  merely  to  cut  the  hair  short,  but  to  shave  it  completely 
ott.    In  inveterate  cases  it  is  much  better  to  wait  until  the  hair  is  removed 
the  crusts  or  scales  got  rid  of,  and  the  inflamed  glands  reduced,  before  be- 
ginning active  treatment.    Meanwhile,  the  whole  scalp  should  be  well 
anointed  morning  and  evening  with  carbolic  oil,  one  in  fifteen  or  one  in 
twenty,  and  the  child's  head  covered  with  a  linen  cap  both  by  night  and  by 
day     In  this  way  no  time  is  lost,  and  the  spread  of  the  affection  to  other 
children  is  prevented.    If,  without  much  active  inflammation,  there  is  found 
considerable  accumulation  of  dead  epithelium,  and  especially  Avhen  it  takes 
the  granular  adherent  character  above  described,  this  must  be  removed 
with  potash-soap,  or  other  alkaline  applications.    Dr  Foulis  ('Brit.  Med. 
Journ.,'  1885,  vol.  i,  p.  536)  recommended  for  this  purpose  spirits  of  tur- 
pentine rubbed  in  until  the  child  begins  to  feel  it  tingle,  and  then  washed 
off  with  abundant  warm  water  and  carbolic  soap.    This  is  sometimes  a 
rapid  and  effectual  treatment,  but  it  is  only  applicable  when  comparatively 
small  patches  areaffected,  and  shouldpot  be  use'  i  in  the  case  of  young  children. 

When  the  Avay  has  thus  been  cleared  for  parasiticides,  we  may  in  the 
slighter  cases  obtain  good  results  by  rubbing  into  each  patch  the  white  pre- 
cipitate ointment,  as  above  recommended,  anointing  the  intermediate  surface 
with  carbolic  oil.  In  many  cases,  however,  this  proves  inadequate,  and  we 
must  then  use  stronger  applications,  although  if  the  disease  is  extensive 
they  must  be  applied  only  to  a  limited  portion  at  a  time.  One  part  of 
unguentum  hydrarg.  nitratis  and  two  of  sulphur  ointment  form  an  efficient 
and  usually  not  too  severe  application.  Dr  Alder  Smith,  whose  experience  of 
ringworm  at  Christ's  Hospital  has  been  very  large,  recommends  in  obstinate 
cases  a  mixture  of  carbolic  acid  one  part,  citrine  ointment  one  part,  sulphur 
ointment  one  part.  With  children  under  ten,  two  or  three  instead  of  one 
part  of  the  sulphur  ointment  should  be  used,  and  it  wdll  then  cause  no  pain. 
Instead  of  carbolic  oil  (1  in  10  or  1  in  5)  the  carbolic  glycerine  of  the 
British  Pharmacopoeia  (1  in  4  or  diluted  to  1  in  8)  is  often  preferred.  It  is 
preferable  where  lotions  are  being  used.  Another  plan  is  to  use  carbolic 
oil  (1  in  10)  to  the  generally  diseased  surfaces  and  carbolic  acid  lotion  to 
successive  portions ;  but  this  is  apt  to  produce  more  pain  and  less  certain 
curative  effects  than  the  compound  ointments. 

Oleate  of  copper  (5j  to  an  ounce)  was  introduced  by  Shoemaker  into 
practice  in  America,  and  has  been  found  very  useful  by  Crocker. 

Some    writers    recommend    chrysarobin — a    mixture    of  chrysophan 

(CgflHggO;)  and  its  oxidised  form  chrysophanic  acid — the  efficient  constituent 

of  Goa  powder,  much  used  in  the  East  Indies.*    As  stated  in  the  chapter  on 

psoriasis,  it  is  sometimes  a  severe  irritant,  and  always  stains  both  the  skin 

*  Chrysarobin  is  the  trade  name  of  Goa  powder  used  at  Bombay.  It  is  identical 
with  the  araroba  powder  from  the  trunk  of  a  Icgumiuous  tree  (Andira  araroba)  of 
Brazil. 
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aud  liueu  unpleasantly.  Chrjsophanic  acid  bas  been  given  by  Dr  Alder 
Smith,  dissolved  in  chlorofonn  (seven  grains  to  the  omce),  instead  of  twenty 
grains  to  the  ounce  of  lard ;  and  he  recommenda  it  in  recent  cases  with  only 
one  or  two  spots  as  more  successful  than  blistering.  At  the  same  time  he 
uses  a  lotion  of  hyposulphite  of  soda  (two  drachms  to  the  ounce)  or  of 
liquor  sod(&  chlorinatse  (one  part  in  eight).  Dr  Crocker  reported  an 
impartial  trial  of  Goa  powder  in  twenty  cases  of  lingworm ;  only  eleven 
were  slightly  improved  after  three  months'  treatment,  and  only  two  were 
cured.  Moreover,  an  objection  to  chrysophanic  acid  is  that  it  is  apt  to  get 
into  the  child's  eyes,  especially  during  the  night.  But  Mr  Malcolm  Morris 
speaks  much  more  favourably  of  it.  (See  Dr  Walter  Smith's  paper  in  the 
'  Transactions '  of  the  Derm.  Soc.  of  Great  Britain  and  Ireland,  vol.  iii, 

P-  17.) 

The  writer  has  seen  good  results  from  the  ointment  of  pyrogallic  acid, 
which  is  much  used  against  ringworm  in  Vienna. 

Among  the  more  severe  applications  is  one  introduced  by  Dr  Coster,  of 
Hanwell  Central  London  Schools,  and  afterwards  published  in  the  '  Medical 
Times  and"  Gazette,'  vol.  i,  1867,  p.  34.  This  Coster's  paste  consists  of  two 
drachms  of  iodine  dissolved  in  an  ounce  of  colourless  oil  of  tar,  obtained  by 
distillation  from  common  tar,  and  known  as  light  oil  of  wood-tar  or  rectified 
spirit  of  tar,  sp.  gr.  853  to  867.  It  is  applied  Avith  a  brush  to  the  affected 
parts  and  forms  a  cake  which  separates  at  the  end  of  a  week  or  fortnight. 
(See  a  letter  by  Mr  Martindale,  in  the  'British  Medical  Journal,'  January 
19th,  1880.)  This  was  used  by  Dr  Ringer  at  University  College  with 
success.  Mr  Morrant  Baker,  at  St  Bartholomew's,  preferred  iodine  in  the 
same  proportion  with  creasote. 

The  most  severe  application  is  croton  oil,  which  produces  an  artificial 
pustular  dermatitis  known  as  "  kerion."  A  favourite  ointment  both  in 
Germany  and  France  is  that  which  is  also  used  in  the  cure  of  scabies,  a 
combination  of  sulphur  with  an  alkali  (Wilkinson's  and  Vlemincqx's  oint- 
ment). Hardy  gives  the  formula :  Carbonate  of  potash  a  quarter  to  half  a 
gramme,  sulphur  one  to  one  and  a  half  grammes,  lard  thirty  grammes. 

Equal  parts  of  lanolin  and  olive  oil  form  an  excellent  vehicle  for  mercury, 
coppei-,  sulphur,  phenol,  or  chrysarobin. 

Instead  of  ointments  the  cure  of  ringworm  has  often  been  attempted 
with  etherial  and  alcoholic  solutions.  Cavafy  ('  Brit.  Med.  Journ.,'  June  dth, 
1882)  devised  a  lotion  composed  of  boraoic  acid,  alcohol,  and  ether,  in  the 
following  proportions:  boracic  acid,  twenty  grains;  ether,  one  drachm; 
spiritus  vini  rectif.,  one  ounce.  The  object,  of  course,  is  to  dissolve  the 
sebaceous  material  in  the  hair-sac  and  thus  enable  the  boracic  acid  in  solu- 
tion to  soak  down  to  the  spores  which  lurk  there.  This  plan  has  been 
adopted  and  recommended  by  several  dermatologists  of  experience.  The 
writer  has  found  that  this  lotion,  rubbed  into  the  patches  not  less  than  four 
times  a  day,  has  proved  cleanly  and  painless.  It  sometimes  effects  speedy 
cure,  but,  like  all  other  applications,  it  not  unfrequently  disappoints  us. 

Salicylic  acid  has  also  been  employed  dissolved  in  alcohol,  ether,  or 
chloroform;  and  corrosive  sublimate  may  be  used  in  alcoholic  solution — 
two  grains  to  the  ounce. 

If  watery  lotions  are  preferred,  sulphurous  acid  gas  in  solution  {Acidum 
sulphurosum  of  the  British  Pharmacopoeia)  is  one  of  the  best  parasiticides. 
It  must  be  applied  on  pieces  of  rag  to  each  patch.  Or  the  hyposulphite  of 
soda  (two  drachms  to  an  ounce  of  water)  may  be  used. 
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a»  an  oint„>e.t,  1-3  drachmrto  the  ouJ:  °'  '"P^"'"^'  °'         >"=  "^'^ 

rntatrng  than  many  metallic  preparations  when%mployed  as  a  iacL  o 
the  oleate  to  an  ounce  of  lanolin.  uiacnm  or 

When  oily  preparations  are  used,  frequent  washing  is  unnecessai-v  and 
or  ethei,  constant  cleansing  with  common  or  soft  soap  is  absolutely  neces- 

haiztVVtf^n'       "V:"  parasiticides  by  removing  diseased 

haus?    This  plan  of  epilation  is  generally  carried  out  both  at  Pai-is  and 

Vl^Z'J  ,  T?'1  ''^•"^r^  ^""^^''^  physicians.  Others  believe  that 
It  18  ineffectual.  The  fact  is  that  to  puU  out  all  the  diseased  loairs  over  an 
extensive  surface  affected  mth  ringworm  is  impossible  even  by  a  skilled 
manipulator.  A  certain  number  are  sure  to  break  off  in  the  forceps,  and 
still  more  are  too  short  to  be  laid  hold  of.  Moreover,  the  attempt  is  ex- 
tremely tedious  and  painful,  and  the  result  insignificant.  Where  however 
■  a  very  small  patch  is  for  the  first  time  seen,  it  is  well  to  pull  out  at  once  all 
the  hairs  not  only  from  the  obviously  diseased  skin,  but  from  a  smaU  circle 
around,  before  applying  acetic  acid,  blistering  fluid,  or  any  other  a-ent  by 
whach  we  hope  to  destroy  the  parasite  at  once.  Again,  in  chronic  and 
extensive  cases,  removing  loose  hairs  helps  to  prevent  contagion,  to  clear  the 
scalp,  and  also  to  ensure  minute  observation  and  care  on  the  part  of  the 
nurse.  It  is  therefore  well  to  give  her  a  pair  of  broad-tipped,  well-rough- 
ened, and  weak-springed  forceps,  and  to  instruct  her  to  remove  every 
morning,  after  washing  the  head,  as  many  hairs  as  may  be  loose,  but  not 
so  as  to  cause  the  child  pain. 

PropJvi/laxis.— While  ring^vonn  is  under  treatment  the  whole  of  the 
child's  hair  should  be  kept  short— cut,  in  fact,  as  close  to  the  head  as  may 
be ;  and  this  is  probably  as  effectual  as  shaving.  With  girls  a  fringe  of 
hair  may  be  left  round  the  forehead  and  behind  the  ears,  so  that  a  cap°may 
be  worn  during  the  day,  and  the  child's  appearance  attract  no  attention 
out  of  doors.  At  night  a  linen  cap  should  be  used.  Impervious  coverings 
of  gutta  percha  or  oiled  silk  make  the  scalp  hot,  and  are  unnecessary. 

There  is  no  need  for  a  quantity  of  ointment  to  be  left  on  the  scalp  at 
night.  The  free  application  of  carbolic  oil,  or  carbolic  glycerine,  or  oleate 
of  mercury  to  the  head  is  best  undertaken  in  the  morning.  Although 
mothers  and  nurses  very  rarely  suffer  from  the  most  assiduous  dressing  of 
ringworm,  it  is  well  to  instruct  them  to  anoint  their  hands  with  carbolic  oil 
each  time  they  touch  the  child's  scalp. 

With  these  precautions,  and  scrupulous  avoidance  of  contact  with  caps, 
brushes,  &c.,  it  is  possible  for  a  child  with  ringworm  to  be  treated  and  cured 
without  removal  from  the  family.  But  if  the  infected  member  or  members 
cannot  be  separated  from  those  who  are  healthy,  they  should  sleep  in 
separate  bedrooms,  and,  if  possible,  meet  only  out  of  doors.  It  generally 
happens  that  in  a  family,  while  most  of  the  cases  are  cured  quickly,  there 
remain  one,  or  perhaps  two,  extremely  obstinate.  These  may,  if  necessary, 
be  removed  for  the  sake  of  treatment ;  biit  practically  Avhen  the  child  has 
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once  been  cured  it  is  little  liable  to  take  the  disease  again,  especially  if  the 
hair  is  kept  short,  if  carbolic  oil  is  used  as  a  pomade,  and  if  the  nurse  (who 
if  at  all  intelligent  will  by  this  time  be  able  to  recognise  the  disorder)  is 
careful  to  Avash  and  insjaect  the  scalp  every  week. 

The  only  proof  of  complete  cure  depends  upon  the  careful  microscopical 
examination  of  the  hairs,  not  only  from  the  previously  diseased  spots,  but 
from  the  sui*rounding  scalp.  When  the  skin  is  itself  healthy,  and  the  hair 
which  grows  on  it  is  soft  and  downy,  when  no  broken  stumps  and  black 
points  are  seen  under  a  lens,  and  when  these  good  signs  are  associated  with 
an  absence  of  spores  in  the  hairs  examined,  we  may  pronounce  the  child  to 
be  cured.  It  should,  however,  not  be  sent  back  to  school  for  at  least  a 
fortnight  after  this,  and  should  then  be  carefully  examined  again  before 
the  risk  of  relapse  can  be  considered  past. 

When  the  ringworm  fungus  gains  admission  to  the  deep  hair-sacs  of  the 
beax'd,  it  presents  a  somewhat  different  clinical  aspect,  and  is  apt  to  be 
inveterate.  It  is,  of  course,  only  met  with  in  adult  men,  and  is  frequently 
complicated  by  the  presence  of  pyogenic  cocci,  which  produce  an  appearance 
indistinguishable  except  by  microscopical  examination  from  the  non-parasitio 
sycosis  already  spoken  of  (pp.  919,  921).  The  patients  are  usually  men 
under  thirty. 

KiNGwoRM  OP  THE  BoDT. — Tinea  circinata* — This  affection  occurs  in 
the  form  of  small  rings  with  a  red,  papular,  vesicular,  or  scaly  margin.  They 
are  most  common  on  the  face  and  neck,  but  are  sometimes  seen  on  the 
trunk  or  limbs.  Among  50  cases  the  writer  found  the  eruption  confined  to 
the  neck,  cheek,  or  other  parts  of  the  face  in  23,  affecting  the  trunk  in  12, 
the  shoulder,  arm,  or  forearm  in  10,  and  the  thigh  in  5.  The  majority  of 
the  patients  were  children  under  twelve,  I  was  fifteen  years  old,  2  seven- 
teen, and  8  were  adults.  Ringworm  of  the  body  seldom  causes  much  irri- 
tation. 

The  disease  is  contagious,  and  if  scrapings  from  the  ring  are  placed  in 
liq.  potassce  under  the  microscope,  the  mycelium  and  spores  are  apparent. 
There  is  more  of  the  former  in  proportion  to  the  latter  than  in  ringworm  of 
the  scalp,  and  the  fungus  is  not  so  readily  seen,  but  after  thoroughly  soaking 
in  potash  it  can  always  be  discovered.  The  large-spored  variety  is  the  one 
usually  present  both  in  England  and  on  the  Continent. 

It  often  appears  in  children  along  with  common  ringwoi-m,  but  may  also 
be  seen  when  the  scalp  is  quite  free  from  disease.  It  occasionally  occurs  in 
adults,  especially  in  the  form  which  will  presently  be  described. 

Burmese  ringworm  was  described  by  the  late  Dr  Tilbury  Fox  as  nothing 
but  a  somewhat  severe  and  troublesome  form  of  Tinea  circinata  (see  his 
account  of  this  and  other  exotic  forms  of  ringworm  in  his  work  on  '  Skin 
Diseases,'  p.  541).  Tinea  imbricata  is  the  name  given  to  the  ringworm  of 
Tokelau,  Malacca,  and  other  parts  of  the  South  Seas  by  Dr  Geo.  Turner 
and  Dr  Patrick  Manson  ('  Edin.  Med.  Journ.,'  with  figs,  by  Dr  McCall 
Anderson,  Sept.,  1880 ;  and  '  Brit.  Journ.  of  Derm.,'  1892). 

Tinea  marginata. — There  is  a  form  of  tinea  only  observed  in  adults,  and 
of  which  the  parasitic  nature  was  first  recognised  by  Kobner.  It  was  for- 
merly called  eczema  marginatum. 

Its  distribution  is  very  characteristic.  Unlike  all  other  forms  of  ring- 
worm, it  is  symmetrical,  and  ocurs  only  on  the  thighs,  abdomen,  perinseum, 

*  Synonyms.— YLet^es  circinatus— Vesicular  ringworm — Tricliopliytie  circin^e. 
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and  buttocks.  It  begins,  probably  in  all  cases,  with  minute  spots,  which 
rapidly  form  rings ;  but  as  these  extend  and  coalesce,  they  produce  Zr2 
figures,  as  above  explained  in  the  case  of  psoriasis,  erythem^and  othrdts- 
orders  which  spread  at  the  edge.  When  a  case  cmnes  before  u  it  has 
Zd\elS  ""r^"  ''I  characteristic  aspect  of  a  somewhat  sinuous 
broad  yellowish  or  brownish  red,  more  or  less  inflamed  band,  which  run 

nite?  or?h'"        ""'^P'^'      ^^^^  ^^^^^         to  the  fold  ofT 

th.  LT  f  ^r''"'?  returns  over  the  lower  part  of  the  abdomen  or 
the  groin  to  the  pubes.  This  peculiar  distribution  no  doubt  depends  upon 
the  mutual  contact  of  the  parts,  and  is  aided  by  the  warmth  and  perspL- 
tion  which  favour  the  growth  of  the  fungus.  The  centrifugal  spread  is  that 
of  all  forms  of  tinea,  but  the  central  parts  are  sooner  free  from  the  disease 
the  margin  is  more  inflamed,  and  the  duration  more  prolonged  than  in  tinea 
of  other  parts  of  the  body. 

This  curious  affection  is  apparently  confined  to  the  male  sex  and  adult 
age.  It  IS  most  common  in  those  whose  occupation  necessitates  a  sitting 
position  for  a  long  time ;  for  instance,  in  cobblers  and  cavaliy  soldiers 
There  is  generally  much  irritation  and  discomfort;  and,  like  all  long-con- 
tinued forms  of  dermatitis,  it  produces  pigmentation,  not  only  in  the 
growing  margin,  but  also  upon  the  inner  exhausted  surface. 

The  microscope  demonstrates  the  same  mycelium  as  is  found  in  Tinea 
circinata;  but  the  disease  may  last  for  ten  years  or  more,  and  when  of 
very  long  standing  it  is  often  difficult,  and  sometimes  perhaps  impossible,  to 
discover  the  parasite.  Fortunately  the  aspect  and  locality  are  sufficiently 
characteristic. 

Treatment. — Tinea  circinata  is  very  easy  of  cure.  Among  popular 
domestic  remedies,  ink  is  one.*  White  precipitate  ointment  or  oleate  of 
mercury,  verdigris  ointment  (subacetate  of  copper  two  scruples,  benzoated 
lard  one  ounce),  tincture  of  iodine,  boro-glyceride,  sulphurous  acid  in  solu- 
tion may  each  be  employed  with  a  certainty  of  speedy  cure,  in  striking 
contrast  with  their  action  in  ringworm  of  the  scalp.  In  England  there  is 
seldom  need  for  resorting  to  the  more  severe  parasiticides,  but  in  India  Goa 
powder  (chrjsarobin,  chrysophanic  acid)  was  first  introduced  for  so-called 
Burmese  ringworm. 

Ringworm  of  the  body  is,  of  course,  contagious,  and  may  not  only  pro- 
pagate itself,  but  may  lead  to  the  development  of  tinea  in  the  scalp.  Its 
easy  cure,  however,  renders  precautions  by  isolation  almost  unnecessary. 

Tinea  marginata,  however,  is,  as  above  stated,  very  obstinate  and  diffi- 
cult of  cure.  Sulphurous  acid  of  the  British  Pharmacopoeia  freshly  made, 
hyposulphate  of  soda  (a  drachm  to  the  ounce),  boracic  acid  (ten  grains  to 
an  ounce  of  spirit),  and  corrosive  sublimate  (two  grains  to  an  ounce  of 
water),  may  each  be  used  with  good  effect. 

In  one  very  obstinate  case,  in  which  the  patient,  there  seemed  no  doubt, 
had  contracted  the  disease  with  a  pair  of  knickerbockers  which  had  been 
mended  by  a  village  tailor  in  Switzerland,  most  of  these  remedies  were  tried 
ineffectually  for  some  months.  At  last  the  effect  of  pyrogallic  acid  ointment 
(half  a  drachm  to  the  ounce  of  benzoated  lard)  was  so  rapid  and  unmis- 
takable that  the  patient  complained  of  my  not  having  prescribed  this  oint- 
ment first  instead  of  last. 

Onychomycosis. — It  is  happily  very  rare  for  tinea  to  attack  the  nails. 

*  "  How  shall  we  make  tliis  mode  of  writing  sink  ? 
A  mode,  said  I  ?  'tis  a  disease,  I  think, 
A  stubborn  tetter  that's  not  cured  with  ink." — CONGBKVK. 
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"When  present,  ringworm  of  the  nails  is  usually  a  complication  of  ringworm 
of  the  scalp.  Cases  were  recorded  by  Meissner  in  Vierordt's  '  Archiv,'  by 
Yirchow  and  by  Bazin,  as  early  as  1853.  It  was  carefully  described  and 
the  microscopic  appearance  figured  by  Nemnann  ('  Hautkrankheiten,'  p. 
3i7,  figs.  48  and  49),  by  Dr  Purser  ('  Dubl.  Quart.  Journ.,'  Nov.,  1865),  and 
by  Dr  Fagge  ('  Guy's  Hosp.  Rep.,'  3rd  series,  vol.  xv,  p.  553,  and  '  Clin. 
Trans.,'  vol.  i,  p.  77).  The  nails  become  yellowish  and  brittle,  but  not 
rough  as  when  affected  by  eczema  or  psoriasis.  The  fungus  is  occasionally 
that  of  favus  (achorion,  to  be  next  described),  but  more  often  that  of 
common  ringworm  (tricho phi/ton).  Good  models  of  onychomycosis  due 
to  each  of  these  parasites  will  be  found  in  the  Guy's  Hospital  Museum,  Nos. 
536  and  537. 

It  is  the  most  obstinate  of  all  forms  of  ringworm,  and  will  often  persist 
•during  the  whole  of  childhood,  and  only  disappear  after  puberty. 

The  treat?nent  recommended  is  scraping  the  affected  nail,  softening  it 
with  alkalies,  and  when  other  means  fail,  complete  removal  under  chloro- 
form, together  with  the  sedulous  application  of  sulphurous  acid  or  hypo- 
«ulphite  of  soda;  but  in  one  case  an  eminent  dermatologist  adopted  this 
method,  in  addition  to  every  other  known  parasiticide  treatment,  for  more 
than  ten  years  without  curing  the  disease. 

Tinea  erythrasma. — ^Under  this  name  has  been  described  a  slight  form 
of  inflammation  of  the  skin,  which  is  due  to  a  fungus,  but  to  one  distinct 
from  tinea  versicolor.  It  occurs,  not  on  the  exposed  surfaces  of  the  trunk, 
but  where  two  parts  come  in  contact,  most  often  on  the  scrotum  and  adjacent 
part  of  the  thigh,  sometimes  in  the  cleft  of  the  buttocks  or  in  the  axilla. 
The  patches  are  pigmented,  dull  reddish  yellow  or  reddish  brown,  with  a 
«light  branny  desquamation.  The  growth  of  the  fungus  is  evidently 
favoured  by  warmth  and  moisture,  but  it  does  not  produce  the  irritation  of 
intertrigo  or  of  tinea  marginata ;  it  spreads  very  slowly,  and,  in  fact,  is 
rather  a  blemish  than  a  disease.  The  fungus  was  named  by  Burchardt  and 
Barensprung  Microsporon  minutissimum.  Dr  Payne*  has  described  and 
figured  it,  and  regards  it  as  a  specific  organism,  though  mixed  with  othei 
epiphytes,  without  spores,  and  rather  like  an  involution-form  of  a  bacterium 
than  a  true  fungus.  It  consists  of  jointed  threads  as  well  as  cocci,  and 
requires  staining  and  a  high  power  to  be  identified.  The  patches  must  be 
distinguished  from  other  kinds  of  tinea  and  from  syphilitic  maculae.  They 
are  readily  cured  with  sulphurous  acid  or  mercurial  ointment. 

FAVUs.f — This  is  a  rare  affection  of  the  scalp  and  body,  due  to  the 
presence  of  a  fxmgus  {Ryphomyces)  named  Achorion  Schdnleini. 

The  disease  was  recognised  and  named  by  Bateman,  and  was  figured  by 
Alibert.  But  it  was  not  till  1839  that  Schonlein  published  in  Miiller's 
*  Archiv '  the  discovery  that  the  yellow  crusts  of  favus  were  neither  pus- 
tular nor  sebaceous,  but  were  composed  of  the  mycelium  and  conidia  of  a 
parasitic  fungus.  This  discovery  preceded  that  of  Malmsten  above  men- 
tioned (p.  858),  and  therefore  to  Schonlein  belongs  the  merit  of  opening  the 
whole  chapter  of  cutaneous  mycology.  Recent  observations,  however,  by 
TJnna-,  Bodin,  and  Sabouraud  point  to  more  than  one  origin  of  the  clinical 
condition  favus. 

*  'Patli.  Trans.,'  1886;  'St  Tlios.  Hosp.  Rep./  1887;  and  'Rare  Diseases  of  the 
Skin,'  p.  31. 

t  Synonyms. — Tinea  favosa — Porrigo  lupinosa. — Fr.  Teigne  f aveuse. —  Germ.  Erbgrind. 
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r:J         Tl       ^  P'"^^^^^  undistinguishable  from  common 

nngworm,  but  very  soon  a  characteristic  flat,  round,  yellow  object  rs^n 
depressed  m  the  middle,  opaque,  adherent,  and  perfe^ctly  dr^  ^  Its  co  ou; 
has  been  compaa-ed  to  a  honeycomb  (favus),  and  its  shap^e  to^  he  dis   of  a 

^os.  523— 527  in  the  Guy's  Hospital  Museum,  or  even  of  a  well-executed 
drawing,  IS  sufficient  to  enable  any  one  to  recognise  favus. 

ihe  individual  crusts  grow,  coalesce,  and  form  thick,  rugged,  porous 
yellowish  masses,  resembling  the  rind  of  old  worm-eaten  cheese^   They  have 
a  characteristic  mouldy  odour  like  that  of  mice 

The  disease  may  affect  any  part  of  the  body,  but  is  particularly  severe 
upon  the  scalp,  where  it  destroys  the  hair-sacs  and  often  produces  complete 
baldness.  It  is  as  above  stated,  extremely  rare  in  England,  but  is  less  so 
m  Germany,  and  comparatively  common  in  France.  It  appears  also  to  be 
not  infrequent  m  Scotland.  Mr  Hutchinson  published  forty-four  cases  with 
instructive  remarks  upon  the  disease  in  the  'Med.  Times  and  Gazette'  for 
1859  (vol.  11,  IX  553). 

Unusually  severe  and  generalised  cases  of  Favus  have  been  described 
and  the  fungus  has  even  invaded  the  alimentaiy  caaal. 

Favus  was  recorded  by  Dr  Purser,  of  Dublin,  in  a  cat  (1866),  and  by 
'r  f^^'*'  and  mice  ('Ann.  de  dermatologie  et  de  syphilographie,^ 
1869).    It  has  since  been:  observed  in  dogs  and  in.  domestic  fowls. 

The  treatment  is  unsatisfactory.  Ordinary  parasiticides  produce  im- 
provement, and  if  perseveringly  employed,  apparent  cure ;  but  relapse  is. 
almost  sure  to  occur.  The  old  French  treatment  of  epilation  by  a  cap  of 
pitch-plaster,  applied  to  the  head  and  then  forcibly  pulled  off,  is  no  more- 
effectual  than  less  barbarous  methods ;  but  epilation  is  probably  necessary 
for  even  a  temporary  cure  (see  Dr  Bulkley's  paper  in  the  '  Arch,  of  Derm.,' 
April,  1881).  More  than  one  apparent  cure  by  epilation  was  recorded  by 
Dr  Fagge  in  the  '  Guy's  Eeports  '  for  1870  (p.  354). 


TiNKA  VER.SICOLOR.— This  affection,  described  by  Willan  as  Pityriasis 
versicolor,  was  formerly  named  maculce  he2mticce,  a  translation  of  the  ver- 
nacular German  name  Leberflechte  (liver  spots,  chaleur  de  foie).  Another 
name  still  often  applied  is  chloasma,  but  this  is  better  reserved  for  true 
maculae  produced  by  pigment. 

^  In  1846  Eichstadt  published  in  Froriep's  '  Journal '  the  discovery  that 
this  affection  is  due  to  the  presence  of  a  fungus.  Now  that  its  real  nature 
is  understood,  it  is  curious  to  read  Bateman's  remark,  that  "the  causes  of 
this  pityriasis  are  not  well  ascertained;  fruit,  mushrooms,  sudden  alterna- 
tions of  heat  and  cold,  violent  exercise  with  flannel  next  to  the  skin,  have 
been  mentioned  as  probable  causes ;  the  most  extensive  eruption  I  have 
seen  occurred  in  a  Custom-house  officer  after  drinking  spirits  freely  during 
a  day  of  fasting  on  the  Thames." 

Tinea  versicolor  occurs  as  yellowish-brown  spots  of  various  shades, 
scarcely  rising  above  the  level  of  the  skin,  and  yielding  a  branny  or  furfura- 
ceous  desquamation  when  scratched.  The  spots  vary  from  a  pin's  head  to 
several  inches  in  diameter.  As  they  multiply  and  coalesce  they  form 
larger  patches  and  thin  rings,  which,  when  united,  produce  the  gyrate  or 
serpentine  outline  before  described  as  the  result  of  this  mode  of  develop- 
ment of  an  eruption.    It  is  rare,  however,  to  see  such  perfect  rings  as  in 
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tinea  circinata,  and  the  central  parts  seldom  completely  recover,  but  remain 
more  or  less  discoloured. 

The  distribution  of  this  affection  is  very  characteristic.  In  the  great 
majority  of  cases  it  occupies  the  chest,  it  often  spreads  to  the  abdomen,  and 
is  frequently  seen  on  the  back,  especially  between  the  shoulders.  It  may 
overspread  the  whole  trunk,  but  rarely  descends  below  the  waist  or  ascends 
above  the  neck.  Occasionally  a  patch  or  two  may  be  also  found  on  the 
border  of  the  axilla  and  on  the  soft  skin  of  the  inner  part  of  the  arm  and  on 
the  bend  of  the  elbow.  Even  when  the  abdomen  is  not  affected  it  is  common 
to  find  this  form  of  tinea  on  the  inner  side  of  the  thigh,  whence  in  males  it 
is  apt  to  spread  to  the  scrotum.  We  may  say,  therefore,  that  the  affection 
never  occurs  upon  parts  which  are  exposed  to  the  air,  and  that  its  favourite 
seat  is  on  skin  which  is  tke  most  protected  and  the  most  constantly  warm 
and  moist.* 

On  scraping  some  of  the  surface  and  putting  the  scales  in  a  drop  of 
Uqiior  potassas  under  a  microscope,  both  spores  ,  and  mycelium  can  be  seen 
without  difl&culty.  The  spores  of  the  fungus,  Microsporon  furfurans,  are 
somewhat  larger  than  those  of  Trichophyton  tonsurans,  and  occur  in  heaps, 
which  are  surrounded  by  mycelium  threads. 

The  presence  of  the  fungus  is  of  course  the  decisive  point  of  diagnosis  j 
but  with  a  little  experience  the  colour,  the  branny  desquamation,  and  the 
locality  of  this  affection  are  sufficiently  characteristic. 

Sometimes  patients  complain  of  the  irritation  occasioned  by  tinea  versi- 
color, and  it  may  be  accompanied,  especially  in  hot  weather,  by  slight 
erythematous  dermatitis  or  urticaria,  as  the  result  of  scratching.  Most 
frequently,  however,  it  produces  no  symptoms  Avhatever,  and  is  either  dis- 
covered accidentally,  or  is  regarded  only  as  a  disfigurement.  The  superficial 
layers  of  the  epidermis  are  alone  affected*  by  the  parasite. 

The  caiose  of  this  curious  affection,  or  rather  of  the  fungous  gi'owth  on 
which  it  depends,  is  quite  unknown.  It  is  remarkable  that  it  seldom,  if 
ever,  occurs  in  children,  and  is  rare  after  middle  age.  It  is  most  often  seen 
in  men  between  twenty  and  forty,  but  may  also  be  observed  in  women, 
especially  under  the  fold  of  the  mamma.  Although  the  fungus  has  been 
proved  by  experiment  to  be  capable  of  transmission  by  direct  inoculation, 
the  disease  is  not  practically  contagious,  or,  if  at  all,  to  a  very  small  degree. 

Treatment. — If  left  alone  tinea  versicolor  continues  indefinitely,  but  it 
may  be  readily  removed  by  any  of  the  milder  parasiticides.  After  thorough 
washing  with  hot  soap  and  water,  or,  if  a  rapid  cure  is  desired,  with  soft 
soap,  the  affected  parts  must  be  well  rubbed  with  oleate  of  mercury  or 
unguentum  aeruginis  (3ij  ad  5])  ;  or,  if  preferred,  solution  of  sulphurous 
acid  or  hyposulphite  of  soda  (5j  ad  5])  may  be  applied  in  watery  solution. 

Tinea  rosea  (  ?  ) — Pityriasis  rosea. — This  affection  was  first  described  in 
1860  by  Gibert  as  an  acute  centrifugal  erythema  of  the  trunk.  Bazin  called  it 
P .  rubra  maculata  et  circinata ;  Behrend,  Roseola  furfuracea  herpeti- 
formis. Vidal  regards  it  as  parasitic  ('  Trans.  Intern.  Med.  Congr.,'  vol. 
iii,  p.  133).  Some  German  writers  agree  in  this  view,  and  follow  Hebra  in 
classifying  it  as  a  variety  of  ringworm  of  the  body,  Berpes  tonsurans  macu- 
losus;  but  probably  the  disease  described  by  Gibert,  Duhring,  and  Colcott 

*  Contrary  to  the  almost  invariable  rule  in  Europe  and  America,  true  T.  versicolor  of 
the  face  is  common  in  Assam  (Dr  Powell,  of  Cashar,  '  Trans.  Derm.  Soc.  Gt.  Brit,  and  Ire  ,' 
vol.  vi,  p.  52). 


AFFECTIONS  OF  THIS  HAIE 

Fox  is  distinct  from  any  form  of  tinea  corporis,  and  it  has  therefore  for 
convemence  been  described  in  the  chapter  on  Pityriasis  {supra,  p.  876). 

It  will  be  convenient  to  consider  in  this  chapter  the  remaining  affec- 
tions of  the  hair  some  of  which  were  formerly  confounded  with  ringworm 
and  are  still  liable  to  be  mistaken  for  it. 

Alopecia.*— Baldness,  or  loss  of  hair,  when  not  the  result  of  the  pre- 
sence of  a  fungus,  is  the  immediate  consequence  of  atrophy  of  the  hair- 
bulbs,  which  occasions  the  premature  faU  of  the  hairs  from  the  folHcles 
When  this  is  only  partial,  and  followed  by  fresh  growth  of  weak  hair  the 
result  IS  thinness  or  partial  baldness ;  but  when  the  hair-sac  is  no  longer 
capable  of  producing  a  fresh  hair  complete  alopecia  results. 

Although  a  senile  change,  baldness  cannot  be  considered  strictly  physio- 
logical; for  it  is  often  absent  even  to  advanced  age  in  men,  it  is  usually 
absent  and  rarely  complete  in  women  at  any  age,  and  it  sometimes  occurs 
very  early  without  any  other  signs  of  senile  decay.  In  these  cases  it  is  fre- 
quently hereditary,  but  by  no  means  constantly  so. 

The  atrophy  of  the  hair-sacs  certainly  does  not  depend  upon  general  • 
deficiency  of  healthy  nutrition,  nor  upon  locally  deficient  supply  of  blood. 
It  is  not  accompanied  by  anaesthesia,  by  numbness,  or  by  any  other  evidence 
whatever  of  nervous  disorder,  so  that  to  ascribe  alopecia,  whether  premature 
or  not,  to  "  vascular  "  or  "  neurotrophic  disturbance,"  is  an  arbitrary  hypo- 
thesis. It  has  been  asserted  that  adhesions  of  the  pericranium,  and  parti- 
cularly want  of  mobility  of  the  aponeurosis  of  the  occipito-frontalis,  produces 
alopecia,  but  many  instances  disprove  the  assertion.  Neither  wearing  tight 
hats,  nor  going  -without  hats,  nor  wearing  turbans  indoors,  nor  exposure  to 
the  sun — nor  gout,  nor  scrofula,  nor  intemperance,  nor  abstinence — none  of 
these  will  in  the  least  explain  either  senile  or  premature  baldntess,  for  each 
supposed  cause  fails  on  examination. 

Alopecia  of  this  quasi-physiological  character  begins  usually  in  the 
frontal  region,  sometimes  at  the  central  point  at  the  back  of  the  head  from 
which,  the  hair  falls  forward,  backward,  and  laterally ;  and  not  infrequently 
in  both  regions  at  once.  There  is  often  seborrhoea  sicca  or  a  slight  degree 
of  pityriasis  which  precedes  and  accompanies  baldness ;  but  if  this  is  the 
cause  the  thinness  of  hair  can  be  cured  by  restoring  the  skin  to  a  healthy 
condition,  and  even  if  neglected  it  does  not  go  on  to  complete  alopecia. 
Moreover,  in.  many  cases  both  of  senile  and  premature  baldness  the  skin  is 
healthy  throughout.  When  the  hair  has  fallen  off  from  the  mid-region  of 
the  scalp  the  process  almost  always  ceases,  and  that  on  the  temples,  behind 
the  ears,  and  on  the  occiput  persists  without  change.  This  ordinary 
alopecia,  moreover,  never  affects  the  beard,  the  eyebrows,  or  other  parts 
of  the  body. 

Many  attempts  are  from  time  to  time  made  by  physicians,  as  well  as  by 
hair-dressers,  to  check  the  loss  of  hair  or  to  restore  it.  They  consist  either 
in  applying  stimulating  lotions,  of  which  canthai-ides  is  usually  the  basis, 
or  in  shampooing  and  manipulating  the  scalp.  It  is  very  rarely  that  these 
attempts  have  even  partial  success.  A  process  introduced  a  few  years  ago 
by  Dr  Pincus,  of  Berlin,  promised  better,  but  had  not  in  the  sequel  fulfilled 
the  expectations  of  its  author. 

*  Synonym. —  Calvities,  or  more  frequently  in  classical  Latin  cahifitim.  Atrichia  is  a 
modern  ninne.  Alopecia,  ciXwTrrjKLa,  fr.  dXwTrriK,  "  quod  vulpes  hoc  malo  snepe  corripiatur," 
is  the  real  Greek  name.  Celsus  distinguishes  it  by  its  occnrrence  in  patches  and  only  in 
adults  from  o^iaaic,  which  spreads  in  a  serpentine  form  on  the  back  of  tlie  head  in  children. 
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Alopecia  as  the  result  of  febrile  diseases. — ^Although  this  often  proves 
the  first  step  of  ordinary  baldness,  yet  it  is  distinguished  therefrom  by  its 
affecting  both  sexes  and  all  ages,  by  the  fall  of  hair  not  being  confined  to 
any  region  of  the  scalp,  and  by  its  thinning  i-ather  than  completely  stripping 
the  surface  affected.  Moreover,  it  is  not  only  secondary  in  origin,  but 
usually  passes  away  of  itself  after  convalescence,  instead  of  being  practically 
incurable,  either  by  nature  or  by  art. 

Syphilitic  baldness  agrees  in  these  characters,  and  its  frequency,  apart 
from  any  other  affection  of  the  scalp,  as  well  as  its  early  appearance,  like- 
wise  point  to  its  aetiology  as  a  febrile  alopecia. 

Area.* — A  curious  and  not  uncommon  form  of  baldness  appears  in 
round,  smooth  patches  on  the  head,  most  often  in  children.  The  skin  is 
often  as  polished  and  white  as  ivory,  and  the  margin  is  abrupt.  There  are 
almost  always  more  patches  than  one,  and  as  they  grow  they  may  vmite  and 
form  larger  arese.  The  skin  looks  thin,  the  patch  is  depressed,  and  the 
hair-sacs  and  sebaceous  glands  seem  atrophied. 

The  patient  is  in  most  cases  at  or  under  puberty,  but  area  is  also  seen  in 
adults,  and  may  then  affect  the  hair  of  the  beard  or  pubes.  The  eyelids  are 
sometimes  involved  with  the  scalp.  The  process  of  atrophy  may  go  on 
until  little  hair  is  left  on  the  head  or  elsewhere,  but  it  very  seldom  or  never 
ends  in  such  complete  alopecia  as  will  presently  be  described.  So  peculiar 
is  the  appearance  of  this  disease,  that  it  is  less  needful  to  insist  upon  its 
distinction  from  other  kinds  of  alopecia  than  upon  the  fact  that  it  is  a  true 
alopecia,  anatomically  identical  with  the  other  forms  of  atrophy  of  the  hair, 
though  differing  in  its  oi'igin  and  course.  It  is  independent  of  the  presence 
of  a  fungus. 

Hebra  believed  at  one  time  in  the  statement  of  Gruby  that  alopecia 
areata  was  parasitic,  but  before  long  changed  his  opinion,  so  that  one  can 
only  share  in  the  surprise  expressed  by  Kaposi  that  Hebra  was  associated 
with  Bazin  as  a  supporter  of  the  parasitic  nature  of  area  by  his  disciple  Dr 
Neimiann.  It  is  probable  that  the  single  observation  of  Gruby  in  1843 
('  Comptes  Rendus,'  xvii),  which  gave  rise  to  the  question,  was  made  upon 
a  case  of  true  ringworm,  and  that  he  did  not  mistake,  but  misnamed  it. 
The  French  dermatologists  call  many  cases  "  pelade  "  or  "  teigne  pelade," 
which  in  England  or  Germany  would  be  regarded  as  true  ringworm  in  its 
later  stages.  In  M.  Hardy's  lectures  it  is  not  difficult  to  recognise  in  the 
swelling,  irritation,  and  desquamation  of  the  skin,  which  he  describes  in 
pelade,  the  characters  of  ringworm.  The  fact  seems  at  present  to  be  that 
the  condition  of  area  may,  and  often  is  (perhaps  most  often  in  France),  the 
final  result  of  ringworm,  but  that  it  is  also  (and  in  England  and  America 
most  often)  without  evidence  of  this  origin.  Whether  these  cases  are  due 
to  one  of  the  numerous  bacteria  (not  fungi)  which  have  been  described 
remains  to  be  seen. 

Apart  from  the  microscopic  evidence,  the  naked-eye  appearance  and 
natural  history  of  the  disease  would  almost  disprove  the  parasitic  hypo- 

*  Synonyms. — Alopecia  areata  (Sauvages) — Area  Celsi — Porripo  decalvans  (Willan) — . 
Teigne  pelade  (Bazin) — Tinea  decalvans.  Celsus  did  not  particularly  describe  this  variety 
of  baldness,  but  applied  the  word  "area"  ("a  bare  space,"  locus  sine  cEcliJicio)  to  any  form 
of  baldness,  distinguishing  aXwTrjjKt'a  and  ^^lotrig  as  varieties.  The  "porrigo"  of  Willan 
meant  any  eruption  of  the  scalp,  including  true  ringworm  and  impetigo  or  pustular  der- 
matitis, and  the  term  is  now  almost  out  of  use.  The  appellation  Tinea  or  Teigne  depends 
upon  the  erroneous  doctrine  of  the  parasitic  nature  of  the  disease. 
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There  is  no  evidence  of  local  irritation  in  the  hair-sac.    The  disea  rabove 
all,  IS  not  contagious,  at  least  as  we  observe  it  in  England,  and  it' is  no 
curable  by  antiparasitic  treatment. 

Admitting  that  area  is  not  a  true  tinea,  Mr  Hutchinson  believes  that  it 
may  be  the  result  of  ringworm,  and  certainly  persons  who  suffer  as  ad^l 

Zbtfu  ''"1;;^"^^/'?°  f-f -tly  be  regarded  as  a  mere  coincidence  is 
doubtful.  Certain  it  is  that  many,  probably  most,  cases  of  area  have  not 
been  preceded  by  ringworm,  and  that  most  cases  of  ringworm  are  not 
loliowed  by  area. 

^!  i  217)  has  figured  minute  schizo- 

mycetes  which  he  calls  Bacterium  decalvans,  but  which  are  rounded  rather 
than  rod-like,  and  probably  identical  with  those  described  by  Dr  v  Sehlen 
m  Jirchow's  Archiv.'  Even  if  this  were  of  etiological  importance,  it 
would  not  make  area  a  true  tinea. 

The  same  criticism  applies  to  Sabouraud's  hypothesis,  that  area  is  caused 
by  one  of  the  microbes  of  Seborrhoea  capitis ;  the  latter  complaint  is  far  too 
frequent  to  be  the  efficient  cause  of  the  former.  Moreover,  though  many 
«ases  of  area  occur  in  people  with  scurfy  heads,  others  occur  in  those  who 
■are  quite  free  from  seborrhoea. 

Another  theory  is  that  area  is  a  tropho-neurosis,  but  of  this  there  is  at 
present  no  sufficient  evidence.  There  is  no  anesthesia  of  the  bald  patches 
to  be  demonstrated  in  at  least  the  great  majority  of  cases,  and  no  frequent 
■coincidence  with  other  tropho-neuroses  or  with  "  nervous  "  antecedents. 

^  Area  is  certainly  more  common  in  children  and  young  adults  than  after 
thirty.  Among  112  patients  under  the  Avriter's  care,  43  were  children  from 
four  to  fifteen,  52  were  young  men  or  Avomen  from  sixteen  to  thirty,  and 
17  were  above  thirty,  one  being  forty-seven  and  one  fifty-eight.  In  the  last 
case  area  supervened  after  ordinary  senile  alopecia  had  begun  to  appear, 
and  the  two  affections  were  perfectly  distinct  ('  Guy's  Hosp.  Rep  vol  xlvi 
p.  373).  1       1  >       •  > 

Of  these  112  cases  of  area,  72  occurred  in  male  and  40  in  female  patients. 
There  were  several  cases  of  recurrence  of  the  affection  in  the  same 
patient,  and  three  of  its  appearance  in  two  or  more  children  in  the  same 
family  (see  Dr  Tyson's  case,  '  Clin.  Trans.,'  1886).  Such  cases  may  be  really 
due  to  contagion  of  a  trichophyton. 

A  second  or  third  attack  of  area  sometimes  follows  after  the  first  has 
been  completely  cured  and  an  interval  of  time  has  elapsed. 

Treatment. — In  many  cases  area  would  probably  pass  away  of  itself,  but 
recovery  is  often  hastened,  if  not  brought  about,  by  treatment.  This  con- 
sists in  local  irritants,  and,  when  necessary,  intei-nal  corroborants.  We  may 
begin  with  a  lotion  containing  3SS  to  5ij  of  acetum  cantharidis  to  a  pint  of 
water.  This  will  often  cause  slight  erythema  in  children,  but  in  adults  and 
in  many  children  we  may  increase  the  strength  to  two,  three,  or  four  ounces 
with  advantage,  letting  the  irritation  subside  whenever  it  goes  beyond 
redness.  A  mild  and  often  efficient  application  is  linimentum  myristicce 
(one  part  of  the  expressed  oil  to  three  of  olive  oil).  With  broAvn  hair  the 
unguentum  iodi  of  the  Pharmacopoeia  is  a  useful  application. 
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Area  occurs  in  persons  of  all  degrees  of  health,  complexion,  and  tem- 
perament ;  but  if  the  patient  is  pale  and  thin,  tincture  of  steel  is  certainly 
useful,  and  bark  or  cod-liver  oil  may  be  prescribed  when  indicated  by  some 
other  symptom  than  the  bald  patches. 

The  writer  has  prescribed  Tr.  Jaborandi  with  seeming  benefit  in  several 
cases  of  area ;  or  a  solution  of  pilocarpine  may  be  injected  under  the  scalp, 
but  both  methods  often  fail.  Dr  Pringle,  among  other  successful  cases, 
reported  one  in  a  woman  of  sixty, 

^  Universal  alopecia.— There  are  some  cases  of  complete  and  rapid  loss  of 
hair  which  are  neither  senile,  syphilitic,  nor  febrile,  and  which  cannot  be 
classed  as  examples  of  area.  They  are  distinguished  first  by  the  hair  fall- 
ing off  ahnost  simultaneously  from  the  whole  of  the  scalp,  not  gradually  from 
certain  regions  as  in  ordinary  baldness,  nor  by  the  confluence  of  separate 
patches,  as  in  area;  secondly,  by  the  baldness  not  being  confined  to  the 
scalp  (nor  even  to  the  scalp  and  beard  or  eyebrows,  as  is  occasionally  the 
case  in  area),  but  affecting  the  whole  of  the  body;  thirdly,  by  its  not  follow- 
ing an  illness. 

In  one  case  of  this  kind  the  patient  was  a  young  man  in  robust  health, 
and  wearing  a  full  beard.  Without  any  assignable  cause  he  lost  the  whole 
of  the  hair  oft'  his  body  in  a  very  short  space  of  time. 

This  universal  alopecia  occurs  in  both  sexes,  always  beginning  in  adult 
life,  and  usually  in  young  adults.    It  is  quite  incurable. 

Nine  cases  have  come  under  the  writer's  care,  the  ages  being  9,  17  {his), 
25  {Us),  23,  35,  40,  55  :  five  were  men  and  four  were  women.  In  three  of 
them  the  baldness  had  begun  some  years  before,  then  the  hair  had  more 
or  less  grown  again,  and,  lastly,  a  fresh  defluvium  capillorum  had  ended  in 
total  alopecia. 

_We  may  at  present  distinguish  these  somewhat  rare  cases  of  alopecia 
imiversahs  acquisita  from  the  still  rarer  cases  of  congenital  alopecia.  In 
these  the  nails,  as  well  as  the  hair,  are  affected ;  and  like  other  deficiencies 
of  development,  the  condition  may  be  hereditary.  Such  cases  are  com- 
parable with  congenital  ichthyosis,  especially  in  such  marked  examples  as 
the  porcupine  boy;"  and  still  more  closely  with  the  "hairy  family"  of 
Burma,  and  the  blue  and  hairless  horse  exhibited  a  few  years  ago  in  this 
country. 

_     The  following  striking  series  of  examples  of  congenital  baldness  occurred 
in  U-uy  s  Hospital  under  Dr  Fagge.  It  is  remarkable  that  the  development, 
both  of  hair  and  nails,  was  tardy  and  imperfect,  but  not  absolutely  deficient 
The  Italic  letters  denote  the  female  sex,  as  in  Mr.  Francis  Galton's  nomen- 
clature. 

F  Born  without  hair  or  nails.  Hair  began  to  grow  when  he  was  about 
twenty-three  years  of  age,  and  at  thirty  he  had  a  full  head  of  hair.  The 
finger-nails  also  grew  after  puberty,  but  were  always  ill-formed,  and  he 
never  had  toe-nails.    F.  Normal. 

"^'f^"*  appeared  while  teething, 

the  latter  when  she  was  ten  years  old.  n.  Born  without  hair  and  nails ; 
none  yet  grown.  ' 

B.  2.  Born  with  hair  but  without  nails;  died,  aged  seven.  B.  3.  Born 
without  hair  or  nails;  died,  aged  five  months.  B.  B.  4—9.  Born  with 
normal  hair  and  nails. 

and^hn«^;  f'^l  P^'^tlj  ^ald  with  ill-formed  nails;  he  is  now  twenty-two 
and  has  a  fair  head  of  hair,  but  his  nails  are  not  good 
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The  patient  herself,  then  nineteen  years  old,  the  eleventh  and  youngest 
of  this  large  family,  was  born  without  hair  or  nails.  She  had,  in  1876, 
•only  thin  lanugo  on  the  scalp  and  imperfect  nails. 

Trichoclasia  (Wilson). — A  singular  disease,  of  the  hair  which  has  been 
•described  under  this  title,  and  also  as  fragilitas  crinium  and  Trichorrhexis 
nodosa  (Kaposi),  is  characterised  by  each  hair  dilating  at  intervals  and 
breaking  at  these  enlarged  points.  The  dilated  node  consists  of  separated 
cortical  fibres  which  look  very  much  like  the  splitting  and  enlargement  of 
a  cane  when  broken  across,  and  the  air  which  enters  between  the  fibres 
makes  them  appear  white  by  reflected  light.  They  have  thus  a  superficial 
resemblance  to  the  ova  of  pediculi. 

It  is  almost  always  confined  to  the  beard,  and  is  non-contagious  and  non- 
parasitic. It  was  described  by  Devergie  as  "  trichoptylose,"  and  subse- 
quently by  Beigel  and  by  Wilks.  The  -writer  has  seen  three  or  four  cases 
of  it,  one  of  which  he  figured  in  the  '  Pathological  Transactions '  for  1879 
(p.  439),  where  references  will  be  found  to  the  scanty  literature  of  the 
subject.* 

This  is  apparently  quite  distinct  from  a  parasitic  affection  of  the  hair 
Itnown  as  "  Piedra  "  from  its  stony  hardness,  which  occurs  in  the  hair  of 
the  scalp,  among  women  only,  in  Central  and  South  America.  It  has  been 
described  by  several  French  writers  and  by  Mr  Malcolm  Morris  in  the  same 
volume  of  the  '  Pathological  Transactions  '  (p.  441). 

A  third  distinct  disease  or  malformation  of  the  hair  consists  in  "  bead- 
ing," like  that  of  Trichoclasia  nodosa;  but  the  hairs  break  at  the  inter- 
nodes,  not  at  the  nodes.  Cases  have  been  published  by  Dr  Walter  Smith, 
Dr  McCall  Anderson,  and  Dr  Payne  (see  the  account  and  figures  of  the  last 
writer  in  his  'Rare  Diseases  of  the  Skin').  It  is  identical  with  Monilithrix 
or  beaded  hair,  which  has  been  observed  as  a  congenital  condition  in  more 
than  one  member  of  a  family. 

Lastly,  there  is  a  very  rare  condition  known  as  Leucotrichia  annularis 
or  ringed  hair,  first  described  so  long  ago  as  1846  by  Dr  Karsch.  The  hair 
loses  its  lustre,  and  air  bubbles  form  in  alternate  segments  of  the  shaft. 
Cases  since  observed  by  Wilson  and  others  at  home  and  abroad  agree  in  the 
patients  being  young  and  in  other  distinctive  charactei's  ('  Brit.  J oum.  of 
Derm.,'  vols,  v,  viii,  and  xiv). 

Affections  of  the  Nails. — The  nails  as  epidermic  appendages  share  in 
the  disorders  of  the  horny  layer  and  the  matrix  or  nail-bed  in  those  of  the 
rete  mucosum  and  corpus  papillare. 

In  cases  of  eczema  of  the  fingers  and  toes,  the  nails  are  seldom  affected ; 
but  occasionally  the  inflammation  spreads  to  the  matrix,  and  causes  irregu- 
larly thickened  formation  of  horny  material ;  or,  if  more  severe,  scanty,  ill- 
developed  nail-tissue.  In  cases  of  chronic  eczema  of  the  fingers,  the  nails 
sometimes  present  a  curious  "pitted"  appearance  from  numerous  depres- 
sions. 

More  frequently  psoriasis  involves  the  nails,  making  them  thick,  rough, 
and  opaque,  and  loosening  their  hold  on  the  underlying  matrix.  Mr  Hut- 
chinson has  seen  this  condition  without  psoriasis  of  the  skin,  and  finds  that 
it  yields  to  the  administration  of  arsenic.  ('Brit.  Journ.  of  Derm.,'  1899, 
p.  306.) 

*  See  also  a  valuable  paper,  with  fuller  refereuces,  by  Dr  T.  C.  Fox,  in  the  '  Lancet,' 
Dec.  7th,  1878,  and  Hans  v.  Hebra,  loc.  cit.,  p.  391. 
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Pityriasis  rubra  and  Pemphigus  occasionally  spread  to  the  matrix,  and 
cause  desti'uction  of  the  nail-tissue,  with  more  or  less  complete  loss  of  them. 

Syphilitic  disease  of  the  nails  is  not  common ;  most  frequently  it  leads 
to  suppuration  (onychia),  but  sometimes  to  great  thickening,  without  pain 
or  inflammation. 

In  cases  of  peripheral  neuritis  of  the  limbs — from  leprosy,  diabetes,  or 
alcohol — as  well  as  in  similar  trophoneuroses,  as  the  result  of  injury  to  a 
nerve-trunk,  of  syringomyelia  or  pachymeningitis  cervicalis,  "  j)ainless 
whitlows"  form  under  the  nails. 

Minor  affections  of  the  nails  are: — encroachment  of  the  skin,  which 
grows  forward  like  the  pterygimn  in  the  case  of  the  eyeball ;  the  formation  of 
opaque  white  spots,  which  are  probably  formed  in  the  same  way  as  one  kind 
of  white  hair,  by  inclusion  between  the  homy  scales  of  air,  a  senile  change ; 
"  reeding  "  of  the  nails  by  longitudinal  furrows ;  and  transverse  depressed 
lines  which  tell  of  a  precedent  febrile  illness,  as  long  ago  described  by 
Wilks ;  less  frequently  opaque  white  lines  without  furrowing  have  been  seen 
to  follow  the  like  conditions  (Langdon  Down,  '  Path.  Trans.,'  1870,  p.  409). 

The  curved  nails  (ungues  adunci)  of  phthisis  have  been  recognised  from 
the  time  of  Hippocrates.  They  are  best  marked  in  chronic  cases  with 
fibrous  transformation  and  hypertrophy  of  the  right  side  of  the  heart.  And 
this  fact  agrees  with  the  same  form  of  nails  being  present  in  cases  of  chronic 
bronchitis  with  emphysema,  of  inveterate  asthma,  of  empyema,  and  of 
valvular  disease  of  the  heart,  particularly  that  of  congenital  origin.  The 
common  condition  is  that  of  systemic  venous  congestion  from  obstruction 
of  the  pulmonary  circulation.  It  is  most  rapidly  produced  in  children  with 
empyema.  It  is  quite  distinct  from  the  "  filbert "  nail  of  health,  and  its 
relation  to  the  "  clubbed  "  fingers  which  often  accompany  it  is  that  of  the 
earlier  stage  in  the  same  process.  It  affects  the  nails  of  the  toes  as  well  as 
those  of  the  fingers. 

When  neglected,  the  nails  may  grow  to  an  extent  rivalling  those  of 
Nebuchadnezzar — as  much  as  four  to  six  inches,  onychogryphosis  ('  Path. 
Trans.,'  xii,  p.  240).  True  horns  may  grow  from  sebaceous  cysts,  as  in  a 
remarkable  case  removed  by  Mr  Cock. 


CHRONIC  DEEP  INFLAMMATIONS 

WITH  CUTANEOUS  HYPERTROPHIES  AND  OTHER  CHANGES  OF 

UNCERTAIN  NATURE 

"  His  face  is  all  bubuckles  and  welks  and  knobs  and  flames  of  fire." 

Henry  V,  iii,  6. 

Deep  and  chronic  dermatitis — its  definition — its  relation  to  superficial  derma- 
titis— to  hypertrophy — and  to  new  growths. 

GuTTA  ROSEA  —  Origin  in  recurrent  erythema  —  development  —  localities  — 
causes  and  pathology — relation  to  dyspepsia — to  drink — to  ovarian  irrita- 
tion— treatment — ChUhlains. 

Epidermic  and  Papillary  Hypertrophies— Ca^Zosi^ies  and  corns— Leuco- 
plakia  lingualis  et  buccalis — Warts — Condylomata  and  mucous  patches. 

Ichthyosis  —  Anatomy — varieties — xerodermia — Prognosis  and  treatment — 
Ichthyosis  intra-uterina — Earns — Eyperkeraiosis  centrifuga. 

SCLERODERMIA — Scleriasis  and  morphcea — History — description — distribution — 
histology — diagnosis — prognosis  and  treatment — Sclerema  neonatorum — 
Linear  atrophy. 

Elephantiasis — Nomenclature — anatomy — imthology — relation  to  chyluria  and 

filaria  sanguinis — clinical  characters — Dermatolysis. 
Xanthelasma — History — course  and  symptoms — histology— relation  to  jaundice 

— Xanthoma  diabeticorum. 

As  stated  in  the  introductory  chapter,  the  great  majority  of  affections  of 
the  skin  consist  anatomically  in  superficial  irritative  exudation ;  that  is  to 
say,  they  are  confined  to  the  papillary  layer  of  the  cutis  and  the  Malpighian 
layer  of  the  epidermis,  with  the  resulting  changes  in  the  cuticle.  In  no 
form  of  superficial  dermatitis  are  the  papillae  destroyed  ;  and  no -scars  result. 

We  have  now  to  speak  of  a  far  less  frequent  kind  of  inflammation  of 
the  skin,  which  involves,  if  it  does  not  originate  in,  the  deep  layer  of 
the  cutis,  which  destroys  the  papillae,  which  spreads  from  the  skin  proper 
to  the  subcutaneous  connective  or  adipose  tissue,  and  which  after  recovery 
leaves  scars  behind.  Eczema,  psoriasis,  and  their  allies — scabies,  the  ery- 
thematous eruptions,  and  the  tinese — are  all,  in  the  sense  in  which  the  word 
is  here  used,  superficial ;  and  however  severe  and  protracted  their  course, 
they  leave,  when  cured,  either  no  trace  behind  or  only  pigmentation. 

When,  however,  inflammation  occupies  the  hair-sacs  and  the  sebaceous 
glands  a  cicatrix  is  not  infrequently  the  result. 
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Thus  acne  in  its  severe  forms  leaves  scars  behind,  vaiying  from  white 
spots,  very  slightly  depressed  and  otherwise  inconspicuous,  slight  local 
atrophies,  up  to  the  hypertrophied  scars  which  sometimes  simulate  cheloid. 
The  same  applies  to  sycosis,  though  obvious  scarring  is  less  frequent. 
Some  other  pustular  diseases  destroy  the  papillae  and  thus  produce  scars. 
This  is  never  true  of  impetigo,  nor  of  the  ijustules  of  scabies  or  bullae  of 
pemphigus ;  but  variola,  when  unmodified  by  vaccination,  almost  always 
leaves  indelible  traces  of  its  presence — either  deep-pitted,  deijressed,  white 
scars,  or  more  extensive  and  hypertrophied  puckering.  The  same  is  true, 
though  less  constantly,  of  varicella,  and  a  deeply  pitted  cicatrix  is  the  well- 
known  mark  of  successful  vaccination.  Lastly,  the  pustules  of  zona  very 
often  (though  by  no  means  constantly)  leave  more  or  less  marked  cicatrices ; 
and  sometimes,  especially  upon  the  forehead,  these  are  deep  and  indelible. 

But  beside  these  deep  pustules,  we  meet  Avith  inflammation  of  the  skin 
which,  uniformly  and  over  large  surfaces,  penetrates  below  the  papillae  and 
aflfects  the  whole  thickness  of  the  integument,  together  -with  the  sub- 
cutaneous tissue.  This  deep  dermatitis  is  usually  chronic  in  course ;  or,  if 
it  shows  acute  characters,  they  are  repeated  again  and  again,  without  any 
tendency  for  the  malady  to  come  to  a  natural  end.  Such  recurrent  sub- 
acute diseases  become  practically  chronic,  as  we  see  in  the  case  of  inflam- 
mations of  the  bronchial  tubes,  of  the  conjunctivae,  and  of  the  colon. 

Like  other  chronic  inflammations,  those  of  the  skin  show  in  many  cases 
little  of  the  classical  signs  of  the  process,  and  are  unattended  with  fever ; 
moreover,  the  exudation  is  never  purulent,  but  if  oedematous  gradually 
assumes  the  characters  of  oede7na  durum;  if  congestive,  those  of  hyper- 
trophy. The  exuded  leucocytes,  instead  of  dying  and  undergoing  trans- 
formation into  pus-cells,  become  organised  into  connective-tissue  corpuscles, 
and  gradually  form  fibres.  Thus  chronic  infiammations  are  closely  related 
to,  and  often  undistinguishable  from,  hypertrophy  in  the  humbler  stages 
of  that  process,  hyperplasia  of  the  connective  tissues.  An  analogy  is  offered 
by  the  case  of  hypertrophic  cirrhosis  of  the  liver. 

Again,  chronic  inflammation  is  apt  to  lose  the  uniform  and  characteristic 
qualities  which  distinguish  the  catarrhal,  adhesive,  and  supjaurative  forms 
of  acute  inflammation  as  described  in  the  first  volume  (p.  51),  and  either  to 
become  fibrous,  like  cirrhosis  of  the  lung,  liver,  or  kidneys,  or  else  to  be- 
come the  seat  of  the  tubercle  bacillus,  and  thus  assume  a  caseous  form. 

Moreover,  the  continued  irritation  which  gives  rise  to  inflammation  and 
thickening  of  the  mucous  membrane  of  the  tongue,  the  lips,  the  pylorus,  or 
the  rectum  may  in  time,  by  almost  imperceptible  stages,  pass  into  a  new 
growth,  perhaps  of  the  most  markedly  "  heterologous  "  and  malignant  kind. 
Warts  and  other  innocent  growths,  condylomata  and  syphilitic  nodes  also 
arise  from  and  are  complicated  with  chronic  dermatitis  and  cutaneous 
hypertrophy. 

It  is  therefore  pathologically  justifiable  to  associate  with  chronic  deep 
inflammations  of  the  skin.  Ivy  per  trophies  and  new  growths ;  and  this 
arrangement  we  propose  to  follow.  The  present  chapter  will  deal  with 
chronic  deep  dermatitis  and  cutaneous  hypertrophy,  the  following  three 
with  the  special  forms  of  dermatitis  produced  by  the  infections  of  Syphilis, 
Tubercle,  and  Leprosy,  and  the  next  with  new  growths  of  the  skin — inno- 
cent and  malignant. 

The  only  important  instance  of  acute  deep  dermatitis  is  that  afforded  by 
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erysipelas  which  has  been  already  treated  as  a  specific  disease  in  the  first 
volume.  _  The  deep  and  acute  inflammations  which  result  from  burns  and 
other  injuries  are  best  studied  in  surgical  text-books. 

GuTTA  ROSEA.*-This  affection  in  its  more  obvious  forms  is  well  known 
beyond  professional  circles.  It  provoked  the  well-known  descriptions  of 
Bardolphs  face,  as  the  lanthorn  in  the  poop,"  "an  everlasting  bonfire 
light,      sometimes  blue  and  sometimes  red." 

Course.—The  affection  begins  with  slight  erythematous  redness,  usually 
of  the  tip  of  the  nose,  occurring  after  food,  and  combined  \vith  local  irrita- 
tion;  the  heat  and  itching  are  felt  by  the  patient,  the  redness  and  even 
slight  swelling  are  visible.  The  erythema  passes  off  quickly  and  perhaps 
may  not  return  for  weeks,  but  gradually  becomes  more  frequent,  until  it  is 
at  last  habitual. 

The  next  step  is  for  the  congested  vessels  to  fail  to  recover  themselves 
in  the  intervals  between  the  successive  states  of  hyperaemia.  What  was  a 
recurrent  subacute  erythema  now  becomes  a  chronic  congestive  dermatitis 
with  exacerbations.  Frequently-recurrent  oedema  has  moreover  ended  in 
hypertrophy,  so  that  the  skin  and  subcutaneous  tissue  of  the  affected  part 
are  swollen  and  thickened.  Some  of  the  veins  become  varicose  from  habi- 
tual distension,  and  remain  visible  as  red  tortuous  lines.  The  sebaceous 
glands  are  apt  to  be  obstructed  or  to  suppurate  without  obstruction,  and 
pustules  resembling  those  of  inflamed  acne  result.  Hence  the  common 
name  "  acne  rosacea."  But  there  are  no  precedent  comedones,  and  the  dis- 
tribution, aetiology,  and  entire  natural  history  of  the  disease  are  distinct 
from  those  of  acne. 

Hypertrophy  may  go  on  until  great  pendulous  masses  of  thick  skin, 
with  the  scars  of  past  pustules  and  abundant  flbrous  tissue,  form  unsightly 
excrescences  upon  the  nose,  growing  either  from  the  tip,  from  the  alae,  or 
from  the  septum. 

Distribution. — By  far  the  most  frequent  and  conspicuous  seat  of  gutta 
rosea  is  the  nose,  but  it  is  not  the  only  one.  In  persons  in  whom  this 
feature  is  characteristically  affected,  we  usually  find  large  red  pimples  with 
inflamed  base  and  chronic  course  upon  the  cheeks,  the  chin,  and  other 
parts  of  the  face.  When  the  nose  is  only  slightly  affected,  and  the  rest  of 
the  face  decidedly,  the  general  aspect  is  very  different  from  that  of  the 
hypertrophied  form  above  described  when  confined  to  the  nose,  but  the 
anatomical  condition  is  essentially  the  same,  and  every  gradation  between 
the  two  forms  may  be  observed.  Beyond  the  face,  similar  recurrent  ery- 
thema, with  more  or  less  of  hypertrophy,  may  be  seen  in  the  lobes  of  the 
ears,  although  here  it  is  very  rare  to  see  pimples  or  pustules.  Gutta  rosea 
never  affects  the  shoulders  or  chest,  as  true  acne  does. 

Causes  and  pathology. — Gutta  rosea  is  no  less  distinctive  in  its  aetiology 
than  in  its  anatomy  and  distribution.  Like  other  erythemata,  gutta  rosea 
is  symptomatic  (p.  89^)  ;  it  is  never  the  result  of  local  irritants,  but  always 
depends  upon  reflex  inhibition  of  vaso-motor  nerves  causing  active  con- 
gestion. We  saw  that  the  origin  of  this  reflex  action  is,  in  some  of  the 
most  marked  forms  of  erythema,  irritation  of  the  primae  viae  by  poisons, 
drugs,  or  food  (p.  894).    Gutta  rosea  is  no  exception  to  this  rule;  almost 


*  Synonyms. — Acne  rosea — Acue  rosacea. — Fr.  Couperose — Acne  cougestive  (Hardy). — 
Germ.  Kupferose — Erythema  aiigiectaticura  (Auspitz). 
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always  in  men,  and  most  frequently  in  women,  it  is  the  result  of  gastrin 
irritation. 

Common  notoriety  affixes  the  stigma  of  drink  to  the  possession  of  a  nose- 
like Bardolph's,  but  it  would  be  no  less  unjust  than  uncharitable  to  assume 
this  as  the  necessary  cause.  No  doubt  the  excessive  use  of  alcohol  pro- 
duces most  frequently  and  most  readily  the  gastric  irritation  which  leads, 
to  gutta  rosea ;  but  marked  examples  of  the  disease  may  be  seen  in  persons 
of  habitual  temperance,  and  even  in  total  abstainers.  In  women,  especia,lly 
at  the  period  of  the  menopause,  there  is  apt  to  be  a  form  of  dyspepsia  which 
leads  to  flushings  of  the  face,  not  only  after  every  meal,  but  in  the  worst 
cases  upon  the  first  morsel  of  food  reaching  the  stomach;  these  flush- 
ings are  felt  by  the  patient  and  cause  great  distress.  The  frequently 
recurring  hypertemia  leads  to  habitual  congestion,  pimples,  and  at  last, 
more  or  less  hypertrophy,  although  in  these  cases  the  type  is  more  often 
that  of  diffused  redness  with  dilated  venules  and  pimples  scattered  over 
the  face  than  of  marked  local  hypertrophy.  This,  however,  is  occasionally 
seen,  just  as  the  diffused  pimply  redness  is  often  the  result  of  tippling. 

The  only  cause  for  gutta  rosea,  beside  alcoholic  or  non-alcoholic  dys- 
pepsia, is  uterine  or  rather  ovarian  disturbance ;  hence  the  frequency  with, 
which  the  disease  occurs  when  menstruation  is  becoming  irregular  before 
it  finally  ceases.  Moreover,  in  many  cases  of  gutta  rosea  the  affection  is 
decidedly  worse  at  the  menstrual  periods,  and  is  associated  with  dysmenor- 
rhcea.  Considering,  however,  the  great  nimiber  of  cases  of  menstrual  dis- 
turbance in  which  no  such  effect  is  produced,  and  the  rarity  of  gutta  rosea 
even  in  the  worst  cases  of  dysmenorrhoea  in  young  women,  as  well  as  the 
frequency  of  what  may  be  called  climacteric  dyspepsia,  it  seems  probable 
that  in  most  cases  gastric  in-itation  is  the  exciting  cause  of  the  disease,  and 
that  the  monthly  exacerbations  which  tmdoubtedly  occur  in  certa,in  cases 
are  due  rather  to  direct,  physiological,  vascular  excitation  at  that  time  oyer 
the  whole  surface  than  to  morbid  irritation  of  a  reflex  kind  from  the  ovaries. 

Gutta  rosea  is  not  produced  by  the  most  frequent  kind  of  dyspepsia,, 
that  of  young  adults ;  it  is  rare  before  the  age  of  forty,  even  in  persons  who. 
drink  freely.  It  is  often  combined  with  gout,  but  is  the  result  of  the  dys- 
pepsia which,  like  the  gout,  is  produced  by  over-feeding  and  over-drinking, 
rather  than  directly  connected  with  excess  of  urate  of  soda  in  the  blood. 
Gutta  rosea  is  far  from  being  confined  to  the  male  sex,  though  the  most 
typical  cases  from  alcohol  are  more  frequent  in  men. 

Treatment. — The  rational  treatment  of  this,  as  of  every  other  disease, 
depends  upon  recognising  its  pathology  and  origin.    The  first  indication  is 
to  remove  the  gastric  irritation  which  is  almost  always  present,  to  discover 
if  possible  its  cause,  whether  in  excess  of  food,  in  imperfect  and  hasty  mas- 
tication, or  in  some  particular  article  which  acts  as  a  poison.    Salt  meat, 
spices,  pickles,  melted  fats,  and  sauces — any  of  these  may  prove  to  be  the 
offender;  but  most  often  it  is  wine,  beer,  or  spirits.     If  we  fail  to  dis- 
cover the  cause  of  the  dyspepsia  we  may  yet  do  good,  apart  from  regulating 
the  diet  and  the  meals,  by  the  exhibition  of  small  doses  of  soda  with 
rhubarb  and  calumba ;  or  when  gastralgia  is  marked,  by  ten  grains  of  sub- 
nitrate  of  bismuth  as  a  powder,  taken  after  meals,  to  which  five  grains  of 
carbonate  of  soda  may  be  added  if  there  is  obvious  acidity.    Gentle  laxa- 
tives are  often  desirable,  and  occasional  doses  of  blue  pill.    In  some  cases 
euonymin  is  particularly  valuable,  taken  in  doses  of  two  or  three  grains 
every  other  night ;  in  others  a  dinner-pill  of  rhubarb  and  nux  vomica  with 
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frostbite,  but  vaso-motor  paralysis  causes  vascular  dilatation  pr'obablv 
after  primary  contraction  of  the  same  arterioles.  The  itcht  "ciiaracter  If 
the  disorder  is  produced  by  the  secondary  hyperemia.  " 

ihe  tact  that  chilblains  are  most  common  in  childhood  and  vouth 
probably  depends  on  the  greater  susceptibility  of  the  vaso-motor  nervout 
system  at  this  period  of  life.    Their  prevalence  in  the  winter,  and  pLtTcu! 
fnn^  ^^/t^^^^^ble  weather,  is  explained  by  the  same  hypothesis  of  ischLmL 
ure  of  tl  "^  '"^1"'","  localisation  follows  from  the  greaterT^o- 

sure  of  the  peripheral  parts  to  cold;  for,  as  is  well  known,  they  are  m^st 
common  on  the  toes,  next  on  the  fingers,  and  sometimes  affect  the  earror 
even  the  chm  and  nose.    Moreover,  venous  stagnation  is  most  apt  to  occu 
m  the  parts  most  distant  from  the  heart 

The  empirical  treatment  of  chilblains  is  also  rational ;  preserving  the 
extremities  from  cold  by  woollen  clothing  and  exercise,  avoiding  the  neigh- 
bourhood of  the  fire  indoors,  and  stimulating  the  local  circulation  by  fric- 
tion  and  rubefacients. 

Pathologically  similar  in  the  local  condition  of  peripheral  anaemia,  are 
the  coldness  of  hands  and  feet  which  attends  a  feeble  "  circulation,"  the 
dead  fingers    to  which  many  persons  are  liable  on  exposure  to  cold  air  or 
water,  and  the  "  local  asphyxia  "  which  was  described  as  the  slighter  degree 
ot  Kaynaud's  disease  (supra,  p.  600). 

Epidermic  Hypertrophies.— It  was  observed  by  John  Hunter  that  in- 
ternal pressure  produces  atrophy,  as  when  a  tumour  or  aneurysm  presses 
upon  a  vertebra;  but  that  external  pressure  produces  hypertrophy,  as  in 
pressure  upon  the  skin  of  a  labourer's  hand.  It  is  better  put  by  Paget,  thnt 
continuous  pressure  produces  absorption  and  atrophy,  intermittent  pressure 
produces  hypertrophy. 

When  pressure  is  continuously  applied,  as  to  a  lady's  foot  in  China 
while  still  growing,  atrophy  takes  place  with  only  moderate  distortion  of 
the  bones,  and  without  thickening  of  the  skin ;  but  when  it  is  applied  only 
while  waUdng,  as  by  the  narrow-toed  and  high-heeled  shoes  of  a  European 
lady,  there  ensues,  along  with  a  certain  amount  of  distortion,  hypertrophy  or 
thickening  of  the  prominent  parts  of  the  skin.  This  is  usually  accompanied 
with  a  chronic  deep  dermatitis,  whereby  the  papillae  are  affected,  and  a  new 
growth  forms,  or  occasionally  a  deep  bursa  results.    These  products,  in 


*  « 


^  Fiunt  etiam  ex  frigore  hiberno  ulcera,  maxime  in  pueris,  et  priecipue  pedibus 
digitisque  eorum,  nonnunquam  etiam  in  manibus,  ....  dolor  autem  modicus,  prurieo 
major  est."— Cblsus,  lib.  v,  cap,  xxviii,  §  6. 
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wMda  chronic  inflammation,  hypertrophy,  and  tumour  are  seen,  at  their 
point  of  junction,  we  know  by  the  names  of  corn  and  bunion. 

When,  without  unnatural  pressure  or  distortion,  the  hand  or  foot  or  any 
other  part  is  exposed  to  intermittent  pressure,  the  result  is  something  short 
of  this.  It  is  a  pure  hypertrophy  affecting  only  the  epidermis  {callositas, 
.tyloma).  Such  is  the  case  in  the  thickened  skin  of  the  ball  of  the  foot  and 
±he  heel  in  adults,  and  of  the  palm  of  the  hand  in  all  who  do  manual  labour. 
In  children  the  thickening  is  but  very  slight,  probably  an  inherited  charac- 
ter, since  we  find  it  in  all  plantigrade  animals.  In  adults  the  degree  of 
it  varies  with  the  habits  of  the  individual.  This  most  purely  physiological 
form  is  seen  in  those  races  who  go  barefoot,  for  wherever  shoes  are  worn 
•there  is  a  chance  of  corns  appearing  even  on  the  sole  of  the  foot.  Pre- 
cisely similar  callosities  appear  in  the  middle  of  the  palm  in  workmen  who 
use  screwdrivers,  gimlets,  and  augers,  in  the  cleft  between  the  finger  and 
the  thumb  in  shoemakers,  and  others  who  habitually  pass  a  strap  or  cord  in 
this  position,  over  the  patella  in  those  who  frequently  kneel,  and  on  the 
back  of  the  neck,  especially  over  the  seventh  vertebra,  in  those  who  carry 
burdens  on  their  shoulders,  as  may  be  often  observed  in  railway  porters. 

In  such  a  callosity  it  will  be  found  on  section  that  the  horny  layer  or 
cuticle  is  enormously  thickened,  the  Malpighian  layer  slightly,  if  at  all,  and 
the  cutis  vera  quite  unaffected.  Hence  these  callosities  appear  lighter  than 
the  rest  of  the  skin  in  negroes. 

Tylosis*  was  the  name  given  by  Hebra  to  great  epidermic  thickening, 
without  inflammation.  It  usually  affects  the  palms  and  soles.  A  marked 
case  is  described  and  figured  by  Dr  Crocker  in  the  '  British  Journal  of 
Dermatology'  (vol.  iii,  p.  109).  This  was  an  instance  of  tylosis  following 
■over-secretion  of  sweat,  but  more  often  the  condition  is  a  congenital  exag- 
.geration  of  the  natural  thickness  of  the  palmar  and  plantar  epidermis.  In 
a  case  reported  in  the  same  article,  blisters  formed  every  autumn,  perhaps 
•from  retained  sweat;  and  the  patient  could  trace  the  same  malformation 
in  his  mother  and  grandfather,  in  three  of  his  own  children,  and  in  a  grand- 
child. 

In  other  cases  tylosis  (or  keratosis)  of  the  palms  and  soles  is  the  result 
•of  arsenic  ;t  and  may  be  either  diffuse  or  discrete.    In  the  latter  form, 
■the  corns  are  found  also  on  the  back  of  the  hands,  the  finc^ers  and  the  toes 
The  corn  {clavus,  cor,  SuhneTauge^,  as  was  first  shown  by  the  anatomical 
researches  of  Gustav  Simon,  consists  of  a  diseased  growth  of  the  horny 
•cuticle  into  the  subjacent  living  Malpighian  and  papillary  layers.   The  horny 
downgrowth  is  of  a  more  or  less  conical  shape,  and  causes  atrophy  of  the 
immediately  adjacent  papillae,  but  at  the  same  time  a  thickened  layer  of 
cutis  forms  around  by  true  chronic  inflammation.    Here  the  cuticle  is  but 
slightly  thickened,  and  not  hard,  as  in  the  central  part,  and  the  papillae 
become  gradually  hypertrophied.    Occasionally  the  original  central  harden- 
ing appears  never  to  take  place,  especially  in  the  soft  parts  of  the  skin 
between  the  toes,  which  are  continually  in  contact  and  moistened  with  per- 

*  Tylosis  palmaj  maiius  plana  (Hebi-a);  Keratosis  mnnuum  nut  pedmn,  Iciithyosis 
palmaris  (Auspitz) ;  Callositns.  TvXufia  and  rvXwtng  are  both  genuine  Greek  derivatives  of 
■TvXoc  or  TvXt,,  from  TvX6a>,  to  make  callous.  So  Theocritus,  ftaKkXq.  rtTvXwakvoQ  ivdoOi 
Xtipac,  i.  e.  hands  made  hard  on  the  palms  by  using  a  pickaxe. 

t  This  interesting  fact  seems  to  have  been  first  observed  by  E.  Wilson  in  1873  but  its 
general  recognition  is  certainly  due  to  Mr  Hutchinson  ('  Path.  Trans.,'  1888).  See  cases 
by  Brooke  Crocker  and  Pringle,  with  plates  (' Brit.  Journ.  Derm.,' 1891) ;  Rasch  and 
Payne  (iM.  1895) ;  Mackenzie  (1896).  and  Nielsen's  article  in  the  Sydenham  Society's 
volume  for  1900,  with  references. 
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epiration.  The  result  is  what  is  known  as  a  "  soft  corn."  There  may  be  a 
mere  horny  plug  pressing  on  the  skin  beneath,  without  exciting  inflamma- 
tion around  as  occurs  most  frequently  on  the  naturally  thickened  skin  of 
the  ball  of  the  great  toe  or  heel.  In  this  case  the  resulting  pain  is  that  of 
an  occasional  shai-p  prick,  when  the  pointed,  hard,  horny  plug  is  suddenly 
driven  home  by  accidental  pressure,  and  is  veiy  different  from  the  continual 
Aveanng,  and  disabling  pain  of  a  clavus  mollis.  The  commonest  kind  of 
com,  partaking  of  both  characters,  combines  the  discomfort  of  each. 

When  a  cyst  or  bursa  forms  beneath  the  corn  and  increases  so  as  to 
become  obvious  it  is  called  a  bunion.  A  smaU  cyst  is  often  to  be  found 
beneath  an  ordinary  corn  of  old  standing  and  large  dimensions,  but  the 
large  cysts  seldom  form  except  over  the  metatarso-phalangeal  joint  of  the 
great  toe,  when  this  has  been  rendered  artificially  prominent  by  the  distort 
tion  of  short,  narrow-toed,  and  high-heeled  shoes.  The  bursa  from  time  to 
time  inflames,  and  the  tension  then  occasions  severe  pain,  although  suppu- 
ration is  rare. 

Treatment. — The  proper  treatment  of  corns  is  prevention.  Children's 
shoes  should  be  made  low  in  the  heel,  broad  in  the  tread,  straight  on  the 
inner  side,  and  the  right  and  left  shoe  not  directly  but  conversely  similar. 
In  being  measured  for  shoes  one  should  not  sit  but  stand,  so  that  the  weight 
of  the  body  may  expand  the  foot  into  the  natural  shape  and  size  which 
it  then  assumes.  In  a  perfect  covering  for  the  foot  similar  expansion  is 
afforded  by  the  elasticity  of  the  upper  leather,  and  the  yielding  of  a  thick 
and  soft  stocking,  but  the  sole  should  slightly  project,  so  as  to  equal  the 
largest  length  and  width  of  the  foot.  Even  in  adult  life  the  trouble  of 
insisting  upon  boots  being  properly  made  is  well  repaid  by  the  increased 
comfort  and  ability  to  walk,  and  the  disappearance  of  acquired  corns  and 
distortions. 

In  bad  cases  of  bunion  it  is  well  for  the  patient  to  wear  stockings  with 
divided  toes  like  a  glove,  and  to  have  a  stout  vertical  piece  of  leather  fixed 
so  as  to  separate  the  great  toe  from  the  rest,  and  to  press  it  outwards  into 
its  natural  position — a  plan  devised  by  Aston  Key. 

Besides  removing  the  thickened  epidermis  and  extracting  the  conical 
plug  of  hard  keratin  from  time  to  time,  relief  may  be  obtained  by  treat- 
ment with  salicylic  acid,  either  2  per  cent.,  mixed  with  mutton  suet  (the 
ointment  in  use  in  the  German  army),  or  in  the  stronger  proportion  of 
five  or  ten  grains  to  the  ounce  of  vaseline. 

In  many  cases,  however,  beside  the  presence  of  both  hard  and  soft  corns, 
the  whole  foot  is  tender  and  painful.  The  remedy  then  consists,  first,  in 
large  and  low  shoes,  so  as  to  diminish  the  heat  and  moisture  ;  secondly,  in 
thick  and  loosely  knitted  stockings,  which  are  at  once  absorbent  and  per- 
vious ;  and,  thirdly,  in  soaking  the  foot  night  and  morning  in  alum  lotions, 
or  brine,  or  solution  of  tannin.  Thread  and  cotton  coverings  for  the  foot 
should  never  be  worn ;  when  wool  or  merino-mixture  cannot  be  borne,  silk 
is  the  only  proper  substitute. 

To  prevent  blisters  and  excoriations  thick  woollen  stockings  should  bo 
well  soaped  ^vithin.  But  in  hard  marching  it  has  been  found  by  the  expe- 
rience of  soldiei-s  that  a  better  plan  is  to  bandage  the  feet  \\'ith  rolls  of 
linen  well  oiled  or  soaped,  a  foot  covering  which  never  wears  into  holes, 
which  is  easily  washed,  and  which  fits  every  foot. 

Until  comparatively  lately  the  shoes  supplied  to  the  English  army  were 
symmetrical — that  is  to  say,  there  was  no  difference  between  right  and  lef 
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This  is  now  happily  corrected,  owing  to  the  efforts  of  Dr  Parkes  and  other 
medical  reformers ;  at  present  our  soldiers  are  probably  better  shod  than 
the  French  with  their  shoes  and  gaiters,  or  the  Prussians  with  their  high 
boots.  The  best  foot  covering  of  all  is,  perhaps,  a  kind  of  sandal  worn  by 
the  Spanish  infantry.  In  the  handsome  and  serviceable  costume  of  the 
Hungarian  army  (now,  unfortunately,  altered)  an  excellent  laced  boot  is 
■worn,  much  like  that  of  our  own  troops,  but  somewhat  higher,  like  a  shoot- 
ing boot,  without  the  addition  of  a  leather  legging.  The  importance  of 
anatomical  knowledge  in  clothing  is  conspicuous  in  an  army ;  but  in  civil 
life  also,  apart  from  artistic  considerations,  the  misery  and  ill-temper  pro- 
duced by  ill-fitting  shoes  render  the  subject  one  of  serious  importance. 

Tylosis  is  best  treated  by  soaking  the  parts  in.  hot  water,  -with  the  use 
of  alkaline  soap.  Or  the  hardened  skin  may  be  covered  with  salicylic  acid 
as  an  ointment  or  plaster.  The  best  method  of  applying  this  valuable 
keratolytic  agent  is  probably  that  introduced  by  Unna,  as  a  plaster  made 
by  saturating  chloroform  solution  of  gutta  pereha  with  salicylic  acid  (see 
Dr  Thin's  paper,  with  four  cases  so  treated,  '  Clin.  Trans.,'  xvii,  9).  But 
the  writer  has  seen  excellent  results  from  an  ointment  composed  of  ac.  salic. 
5ss  to  an  ounce  of  vaseline  or  lanolin. 

Leucoplahia  buccalis.* — Closely  allied  anatomically  to  corns  and  callo- 
sities, consisting,  like  them,  in  hypertrophy  of  epithelium,  are  the  milk- 
white  patches  or  corns  upon  the  prominent  parts  of  the  heart,  both  auricle 
and  ventricle,  and  the  thick  gristle-like  white  fibrous  patches  on  the  surface 
of  the  spleen,  with  similar  conditions  less  frequently  met  with  in  the  pleura 
and  the  peritoneum. 

Still  more  closely  connected  with  corns  are  the  white  patches  upon  the 
mucous  membrane  of  the  tongue  and  inner  lining  of  the  cheeks.  These 
patches  have  been  erroneously  described  as  "  psoriasis  of  the  tongue  "  and 
"  ichthyosis."  They  are  of  much  diagnostic  interest.  They  sometimes 
occur  as  the  result  of  irritation  from  a  rough  tooth.  They  also  are  pro- 
duced, or  at  least  aggravated,  by  smoking,  not  by  the  chemical  action  of 
nicotine,  but  by  the  heat  of  a  cigar  or  pipe  or  by  the  friction.  Very  similar 
patches  may  be  the  result  of  syphilis,  but  these  may  generally  be  recognised 
by  their  being  unsymmetrical,  and  not  confined  to  the  mucous  membrane 
but  dipping  beneath  it;  moreover  in  most  cases  there  is  either  an  ulcer 
on  the  patch,  or  more  or  less  contraction  around  it  from  previous  loss  of 
substance.  The  diagnosis  from  syphilis,  however,  is  sometimes  difl&cult. 
Such  patches  of  leucoma  are  not  unfrequently  met  with  in  cases  of  lichen 
planus  (p.  863). 

These  white  patches  may  be  the  seat  of  subsequent  cancer ;  they  are 
not  its  first  stage,  for  they  may  last  many  years  before  malignant  action 
appears,  but  they  are  the  seat  of  irritative  proliferation  of  cells,  which  only 
needs  the  detei*mining  condition,  whatever  it  may  be,  to  produce  carcinoma.f 

The  treatment  is,  first,  to  remove  any  source  of  irritation,  as  rough 
teeth,  smoking,  or  the  use  of  pepper,  hot  soups,  and,  perhaps,  carbonic 
acid  in  water ;  secondly,  to  apply  such  local  remedies  as  borax  and  honey, 
or  chlorate  of  potash.      Balsam  of  Peru  has  been  recommended  by  Dr 

*  Synonyms. — Ichthyosis  linguffl — Psoriasis  buccnl  (Bazin) — Psoriasis  lingua; — Leu- 
coma— Tyloma  oris — Keratosis  lingua?  et  oris — Leuco-keratose  buccale  (Besnier). 

t  See  the  discussion  on  this  aflection  at  tlie  IntenKitional  Medical  Congress,  18S1  (vol. 
iii,  p.  171),  introduced  by  the  late  Dr  Scliwimmer,  of  Buda-Pesth,  by  whom  tlie  term 
Leukoplakia  buccalis,  now  generally  accepted,  was  introduced. 


PAPILLOMATA 

Warts  -Ferrt^c^—pa^^iYZomato-^errwes-rar^m.-These    are  8maU 
cutaneous  tumours  consisting  in  overgrowth  of  the  papilla  of  the  cutis 
A  vertical  section  shows  that  the  horny  layer  of  epidermis  is  unrffected 

slightly  thickened,  and  m  many  cases  is  the  seat  of  more  abundant  pig- 
ment than  usual.    There  is  seldom  or  never  any  evidence  of  inflammatfon 
the  process  is  one  of  hypertrophy  and  new  growth  nammation, 

Warts  are  very  rarely  painful,  but  their  removal  is  desired  because  of 
their  unsightlmess  and  inconvenience,  or  because  of  the  pain  occasioned 
when  they  are  accidentally  pressed  upon.  They  are  sometimes  single, 
more  often  multiple,  and  in  rare  instances  occur  in  innumerable  multitudes 
ihey  appear  to  be  never  congenital,  but  are  most  common  in  children  •  they 
are  comparatively  rare  after  early  adult  life,  but  may  reappear  as  pignlent^d 
warts  m  old  age.  We  can  sometimes  trace  their  origin  to  certain  definite 
sources,  usually  some  form  of  local  irritation. 

The  most  common  seat  of  warts  is  on  the  hands— not  the  palm  but  the 
fingers,  the  dorsum,  and  the  Avrist.  They  may  also  occur  on  the  arms  the 
face,  not  unfrequently  on  the  scalp,  and  more  rarely  on  the  trunk  or  lower 
extremities.  They  are  decidedly  rare  on  the  feet,  but  are  not  uncommon  on 
the  penis  and  vulva,  around  the  anus,  at  the  orifice  of  the  lips  and  on 
the  mucous  membrane  of  the  mouth.  A  similar  condition  occurs  also  in 
the  oesophagus,  especially  in  certain  cases  where  pressure  has  produced  irri- 
tation of  the  mucous  membrane,  and  also  where  chi'onic  cardiac  disease  has 
led  to  its  habitual  congestion.  Warts  are  usually  of  a  rounded,  hemi- 
spherical, or  pointed  shape,  but  sometimes  are  flat  at  the  surface ;  and  by 
growth  or  coalescence  a  large  flat  warty  mass  may  be  formed,  which  is  called 
a  condyloma. 

Pathologically  we  may  recognise  the  following  varieties  of  papillomata : 

1.  The  innocent  and  painless  warts  of  youth,  easily  removed,  and  not 
•recurrent.  They  are  almost  always  found  on  the  hands.  When  one  of 
them  appears,  others  quickly  follow,  and  their  prevalence  among  children 
of  the  same  age  has  led  to  the  popular  belief  that  they  are  contagious.  Dr 
Payne  has  recorded  a  case  in  which  he  was  himself  the  recipient  of  the  con- 
tagion ('  Brit.  Journ.  Derm.,'  vol.  iii,  p.  185).  If  warts  are  caused  by 
bacteria,  none  has  yet  been  identified. 

These  multiple  warts  disappear  as  readily  as  they  come,  with  the  help 
of  a  charm  or  without.  They  may,  however,  be  removed  by  salicylic  acid 
dissolved  in  collodion  or  gutta  percha,  or  by  frequent  applications  of  nitric 
or  strong  acetic  acid. 

2.  Small  multiple  warts,  usually  flatter,  and  of  a  pinkish  colour,  thus 
differing  from  the  yellowish  tint  of  those  first  described.  Beside  their  size 
and  colour,  they  are  distinguished  by  occurring  in  large  numbers  so  as  to 
simulate  papular  dermatitis.  Again,  if  rather  large,  discrete,  and  some- 
what flat  they  may  simulate  molluscum,  a  variety  of  which  has  been  named 
"  verrucosum  "  from  this  resemblance.  These  multiple  warts  are  usually 
Been  covering  the  arms,  but  may  also  be  met  with  on  the  neck,  face,  and 
forehead.  In  one  of  the  writer's  patients,  a  girl  of  eighteen,  they  covered 
the  back  of  both  hands ;  in  another,  a  healthy  woman  of  twenty-eight,  they 
closely  resembled  lichen  planus  of  the  wrist ;  in  a  third,  a  young  man  of 
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twenty,  they  occupied  the  neck  and  left  side  of  the  nose,  where  we  coiinted 
more  than  three  dozen.  They  were  also  present,  though  less  numerous,  on 
both  hands  and  forearms.  All  appeared  in  six  months,  starting  with  one 
large  one  on  the  pomum  Adami.  This  patient  had  had  warts  on  his  thumbs 
when  a  boy. 

3.  The  warts  of  old  age  {Verruca  senilis  pigmentosa),  usually  few  in 
nvimber,  large  and  deeply  pigmented.  They  are  apt  to  occur  around  the 
orifices  of  the  body,  on  the  eyelids,  the  lips,  the  genitals,  and  around  the 
anus.  Similar  papillomata  occur  on  the  tongue  and  mucous  membrane  of 
the  mouth.  They  are  very  liable  to  degeneration,  and  often  become  the 
seat  of  rodent  ulcer  or  more  ordinary  epithelial  cancer,  after  having  existed 
for  months  or  years  without  showing  a  sign  of  malignancy.  The  abdomen 
of  an  old  woman  under  the  writer's  care  suffering  from  internal  cancer  was 
covered  with  these  pigmented  warts,  but  they  were  themselves  non-cancerous 
(Mary  Ward,  March,  1886).* 

4.  Warts  following  gonorrhoea :  multiple  and  confined  to  the  glans  and 
skin  of  the  penis. 

Condylomata  and  mucous  ■patches. — The  composite  warts,  known  as 
condylomata,  hard  condylomata,  Spitzcondylom  (C.  acutum),  are  true 
papillomata  in  structure,  but  are  always  local,  never  scattered  about  as 
other  warts  are.  They  occur  most  frequently  about  the  anus  and  genital 
organs.  They  are  certainly  not  always  syphilitic ;  and  they  may  follow  the 
irritation  caused  by  the  discharge  of  a  soft  chancre  or  a  gonorrhoea,  in  the 
latter  case  being  identical  in  all  but  size  with  gonorrhoeal  warts.  They 
may  also  occur  in  the  cleft  of  the  nates  as  the  result  of  friction  from  riding, 
when  there  is  not  the  least  probability  of  other  than  mechanical  origin. 

The  latter  variety  only  needs  dryness  and  protection,  with  the  help  of 
citrine  or  some  other  mild  mercurial  ointment.  The  harder  venereal  warts 
and  condylomata  must  be  removed  by  curved  scissors,  or  with  nitric  acid, 
arsenical  paste,  or  some  other  caustic  application. 

On  the  other  hand,  the  soft  condylomata  {plaques  muqueuses,  or  mucous 
patches)  are  believed  to  be  always  syphilitic,  and  they  almost  alone  of  secon- 
dary lesions  have  the  power  of  transmitting  the  virus.  They  occur  on  the 
lips,  on  the  mucous  membrane  of  the  tongue,  cheeks,  palate,  and  tonsils, 
occasionally  on  the  eyelid,  sometimes  on  the  female  mamma,  and  frequently 
around  the  anus  and  vulva.  Here  they  may  grow  to  great  hypertrophic 
masses,  the  tertiary  syphilis  vegetans  of  authors.  They  are  best  treated 
by  dusting  with  calomel,  and  occasional  application  of  nitrate  of  silver. 

ICHTHTOSis. — This  is  a  very  remarkable  and  in  its  fully  developed  form 
a  rare  affection.  It  is  an  example  rather  of  hypertrophy  and  malformation 
than  of  chronic  inflammation.  It  was  classed  by  Willan  among  his  squamae, 
and  its  name,  "  the  fish-skin  disease,"  was  given  for  the  same  reason.  The 
scales  of  ichthyosis  are,  however,  very  different  from  the  branny  desquama- 
tion which  is  the  last  stage  of  eczema  (p.  825),  from  the  large  pearly  cohe- 
rent scales  of  psoriasis,  and  from  the  thin  squames  of  pityriasis  rubra.  In 
the  most  marked  cases  the  surface  of  the  skin  rather  resembles  the  rough, 
dark,  and  scaly  surface  of  the  bark  of  a  tree,  or  it  may  be  compared  to  the 
rugged  hide  of  an  elephant ;  and  sometimes  the  horny  excrescences  make  it 
feel  like  the  prickly  skin  of  certain  sharks  ;  indeed,  persons  affected  with  an 

*  A  singular  case  of  multiple  pigmented  warts  occupying  one  half  of  the  body  in  a 
^\r\  of  seventeen  came  under  the  writer's  notice  in  1883  and  1887,  and  is  briefly  recorded 
in  the  '  Guy's  Hosp.  Kep.,'  vol.  xlvi,  p.  408. 
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The  malformation  is  probably  always  congenital,  but  does  not  become 
obvious  until  infancy  xs  past,  although  the  mother  will  generally  admit  tha 

o^^e'chUdret"  ^^^^  ^^^^  ^^-  ^'^ 

_     Ichthyosis  is  most  marked  upon  the  limbs,  but  its  characteristic  feature 
1    K  f universal.      In  a  fully  developed  case  no  portion  of 
the  whole  body  is  absolutely  healthy.    The  parts  least  affected  are  the 
scalp,  face  palms,  soles,  genital  organs,  and  the  flexures  of  the  joints-  in 
other  words  the  thinnest  portions  of  the  skin.    The  greatest  accumulation 
of  horny  epidermis  is  on  the  outer  side  of  the  arms  and  legs,  and  especially 
about  the  elbows  and  knees;  but  the  back,  the  nates,  and  the  whole  of  the 
trunk  are  often  scarcely  less  affected.    The  scales  are  not  large  and  are 
more  adherent  than  those  of  psoriasis,  so  that,  considering  the  thickness 
and  extent  of  the  disease,  there  is  less  free  desquamation  than  might  be 
expected.    The  surface  is  dry  as  weU  as  rough ;  there  is  abnost  complete 
absence  of  perspiration ;  the  sebaceous  glands,  instead  of  their  natural  lubri- 
cating oil,  secrete  a  thick  material  {sehorrliosa  sicca)  which  helps  to  form 
the  bulk  of  the  crusts,  and  gives  them  more  power  of  attracting  and  retain- 
ing dirt.    The  difficulty  of  keeping  the  rough  scaly  skin  clean  is  extreme, 
so  that  children  affected  with  it  have  a  dingy  appearance,  which  in  some 
cases  and  in  the  worst  parts  becomes  almost  black.    The  name  "  ichthyosis 
nigra  "  has  been  veiy  unnecessarily  applied  to  this  condition ;  for  there  is 
no^  deposition  of  pigment,  and  mere  friction  will  sometimes  mb  off  the  super- 
ficial dirty  scales  from  the  most  exposed  parts,  and  leave  a  grey  abraded 
surface  which  is  characteristic  and  hideous  enough.    The  thick  dry  skin  is 
apt  to  crack  in  a  somewhat  regular  square  fashion  like  crocodile-skin  or  the 
horny  plates  of  certain  kinds  of  armadillo  (/.  scutuUe),  and  these  cracks 
may  penetrate  to  the  cutis  and  become  painful  bleeding  rhagades. 

Except  for  this  accident,  ichthyosis  is  painless,  and  apparently  does  not 
affect  the  general  health.  One  or  two  children  under  the  writer's  care 
affected  with  it  have  been  remarkably  plump,  rosy,  and  in  other  respects 
well  developed  and  healthy. 

As  above  remarked,  ichthyosis  is  a  congenital  disease  or  rather  mal- 
formation, and  it  is  frequently  seen  in  families,  as  in  the  famous  case  of 
John  and  Richard  Lambert,  two  brothers  who  were  exhibited  as  the  porcu- 
pine men,  and  whose  father  had  a  similar  state  of  skin. 

Among  15  patients  reported  by  the  writer  in  the  '  Guy's  Hospital 
Reports '  (vol.  xlvi,  p.  389)  eleven  were  under  eighteen,  and  the  rest  aged 
between  twenty-one  and  thirty.  One  was  a  case  of  ichthyosis  or  tylosis  of 
the  palms,  and  was  present  in  a  brother  and  sister  of  the  patient  although 
not  in  his  parents. 

Histology. — On  vertical  section  the  diseased  masses  are  seen  to  consist 
of  wavy  layers  of  horny  scales  exactly  like  those  of  the  thicker  parts  of  the 
cuticle.  A  section  of  the  skin  shows  that  the  Malpighian  layer  of  epidennis 
is  proportionately  small,  andtbat  the  ridge-and-furrow  cells  ("prickle-cells") 
have  more  or  less  completely  disappeared ;  in  other  words,  the  keratinous 
transformation  of  epithelium  is  here  more  rapid  than  usual.  The  cutis  is 
unaffected,  except  the  papillae,  which  are  elongated ;  but  this  is  a  secondary 
change — they  are  really  thinned  out  and  not  hypertrophied.  According 
to  Esoff  the  sweat-glands  have  disappeared  or  only  exist  as  cysts ;  but  this 


XERODERMIA 


959 


appears  to  be  only  exceptional.  The  sebaceous  glands  and  the  hair-sacs 
are  unaffected,  but  the  hairs  are  atrophied,  tufted  at  the  root,  and  easily- 
shed. 

Erasmus  Wilson's  "  false  ichthyosis,"  the  ichthyosis  sebacea  of  other 
authors,  is  seborrhoea  sicca  corporis.  In  true  ichthyosis  there  is  no  doubt 
a  certain  amount  of  sebum,  which  is  mixed  with  the  epidermic  masses,  and 
can  be  extracted  by  ether  in  the  form  of  stearine  and  cholesterine ;  but  this 
is  not  the  essential  part  of  the  disease. 

Nor  is  there  any  need  to  continue  the  distinctions  of  Devergie  and  other 
writers  into  Ichthyosis  alba,  I.  brunnea  vel  nigra,  and  I.  hystrix ;  or  Ali- 
bert's  of  "  Ichthyose  nacree  "  and  "  I.  cornee." 

In  certain  cases  of  ichthyosis  hystrix,  however,  there  are  papillomata 
mingled  with  the  epidermic  lesions  (/.  verrucosa),  and  this  makes  a  real 
distinction.  In  a  case  of  this  kind,  a  boy  in  Philip  Ward  in  1887,  the  horny 
warts  were  arranged  in  long  stripes  down  his  arms  and  legs,  while  the  scalp, 
the  palms,  and  the  soles  were  alone  free.  In  some  of  these  cases  the  stripes 
follow  more  or  less  closely  the  nerve-trunks  of  the  limb,  and  this  has  (per- 
haps too  hastily)  been  admitted  as  a  proof  of  a  nervous  origin  of  the  lesion. 

Xerodermia.- — -We  must  recognise  as  true  ichthyosis,  though  of  a  much 
milder  form,  that  affection  of  the  skin  which  was  named  by  Wilson 
"  xeroderma."*  This  dryness  of  the  skin  is  accompanied  by  roughness, 
to  be  felt  rather  than  seen,  chiefly  on  the  outer  side  of  the  arms  and 
legs.  There  is  but  little  desquamation,  and  the  morbid  change  is  so  slight 
that  it  is  difficult  to  believe  it  can  be  essentially  the  same  as  that  which 
produced  the  porcupine  men.  But  of  this  there  is  no  doubt,  for  we  meet 
with  every  gradation  between  the  two  conditions.  On  the  one  hand,  such 
an  extreme  degree  of  the  affection  as  the  ichtlvyosis  hystrix  of  Tilesius  is 
extremely  rare;  and,  on  the  other,  even  the  slighter  forms  of  xerodermia 
are  more  extensive,  obstinate,  and  clinically  important  than  they  at  first 
sight  appear.  At  the  same  time  we  may  admit  two  groups  of  tlie  affection  ; 
the  more  severe,  which  corresponds  with  the  classical  description  of  ich- 
thyosis, and  the  milder  forms,  for  which  the  term  xerodermia  might  be 
used  if  it  had  not  since  been  unluckily  "  conveyed  "  to  a  totally  different  and 
malignant  form  of  cutaneous  disease  (v.  infra,  p.  1008).  Each  case  has  its 
own  characters  from  an  early  period,  and  when  once  established  in  the 
second  or  third  year  of  life,  does  not  usually  become  much  worse.  Both 
alike  are  congenital  malformations,  both  have  the  same  distribution  and 
probably  the  same  histology. 

The  chief  importance  of  this  remarkable  disease,  even  in  its  mildest 
form,  and  quite  apart  from  the  hideous  deformity  of  the  worst  kinds,  is  that 
the  dry,  harsh,  unlubricated  skin  is  extremely  disposed  to  superficial  derma- 
titis ;  or,  as  it  is  usually  put,  ichthyosis  and  xerodermia  are  often  compli- 
cated by  eczema. 

Treatment. — The  first  indication  is  to  cure  the  inflamed,  red  or  weeping 
patches,  and  the  deep  painful  fissures  by  the  same  methods  which  have 
been  above  described  for  the  treatment  of  eczema  rubrum,  madidans,  and 
rimosum.  The  second  indication  is  to  supply  the  deficient  natural  lubricant 
of  the  skin  by  oils  or  ointment ;  suppleness  is  thus  restored,  the  charac- 
teristic dryness  is  removed,  and  the  liability  to  dermatitis  reduced  to  normal 
limits.    In  the  more  severe  cases,  however,  it  is  necessary,  before  this  can 

*  In  this,  as  in  other  similar  compounds,  tlie  name  of  the  disease,  the  condition  of  the 
derma,  should  be  spelt  with  i.  So  sclerodermia,  pachydermia,  etc.,  words  analogous  in 
formation  to  anosmia  and  anuria. 
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be  done,  to  remove  the  products  of  disease-  and  fnr 
baths,  alkaline  baths,  friction  with  soao  and  wT.         ^      ^^'P'''"  ^^'^'^ 
soft  soap,  are  the  measures  wh  ch  are  n'leelr?  Vel  T^'^'f  ""^^  "^^^ 
to  be  too  vigorous  in  softPnir,,,  necessary     The  only  caution  is  not 

local  i„fla.Lti„":  L't:rr!,,^fervTzi?rt-ritf 

It  IS  astonishing  what  excellent  results  may  be  obtained   evpn  in  fi. 
wors    cases  of  ichthyosis,  when  treated  with  "perseverance  an^wit^^ 
mtelhgent  appreciation  of  the  object  in  view.    Within  a  few  weeks  cWldren 

present  an  appearance  which  it  requires  the  scrutiny  of  an  experienced 
eye  to  recognise  as  more  than  "  a  little  roughness  of  the  skin  "  ^ 

fealicyhc  acid  may  be  employed  in  obstinate  cases,  and  "ichthvol "  (s. 

'^'^^  fossiliferous  rocks)  has  been  strong  yrLm- 
mended  for  this,  as  for  most  other  cutaneous  diseases  ^  ^ 

The  disease,  however,  is  relieved,  not  cured.  As  soon  as  the  patient  is 
neglected  it  returns  as  before,  and  he  can  only  maintain  his  sk  ri/bearab  e 
condition  by  constant  attention  to  cleanliness,  by  frequent  warm  baths  and 
continual  inunction.  Internally  antimonial  wine  was  recommended  by  Dr 
Fagge  (  Guy's  Hosp.  Rep.,'  1870),  and  many  physicians  administer  codLeJ 

W  ^^V?'""  ''^'^^'y^'''  congenita  has  been  applied  to  a  rare  and  remarkable 
form  of  disease  described  by  Lebert,  in  1864,  as  keratosis  diffusa  intra- 
uter^na.  It  affects  the  whole  of  the  skin  ^vith  thickening  of  the  epidermis 
which  IS  too  small  for  the  body,  so  that  the  child  is  literally  hide-bound' 
Numerous  and  deep  fissures  result,  and  the  appearance  which  ensues  has 
been  described  as  the  "  harlequin  foetus."  Such  children  die  before  birth 
or  only  survive  it  a  day  or  two. 

The  horny  layer  is  greatly  thickened,  the  papilla  and  the  rest  of  the 
cutis  unaffected,  the  sebaceous  glands  are  atrophied,  and  the  ducts  of  the 
sweat-glands  much  dilated. 

Cases  of  this  curious  and  very  rare  affection  have  been  described  by 
several  authors.  A  good  account  of  it  is  given  by  Hans  von  Hebra  in  his 
Krankhafte  Veranderungen  der  Haut,'  p.  348 ;  and  by  Thibierge  in  the 
'Diet.  Encycl.  des  Sc.  Med.'  Mr  Bland-Sutton,  who  believes  that  it  consists 
essentially  in  a  perverted  secretion  of  the  vernix  caseosa,  has  figured  a  case 
m  a  foetal  calf  in  the  forty-second  volume  of  the  '  Pathological  Transactions.' 

CoRNU  CUTANBUM  (icJitJM/osis  comea  of  Willan  and  Bateman*)  is  the 
name  applied  to  those  remarkable  cases  of  horny  growth  which  have  been 
figured  as  "  freaks  of  nature."  They  are  occasionally  seen  in  old  women, 
less  often  in  old  men,  and  very  rarely  indeed  in  early  life. 

Lebert  collected  109  cases.  Most  often  they  spring  from  a  sebaceous 
cyst.  They  may  occur  anywhere,  on  the  lip  or  the  glans  penis,  and  some- 
times are  followed  by  cancer. 

•  i*  objected  to  calling  them  horns  on  the  ground  thnt  they  have  no  connection 

with  the  bones  or  other  part  beneath,  and  are  of  purely  cuticular  growth.  But  this  is  the 
only  ground  on  which  we  call  them  true  horns  and  not  exostoses  or  antlers.  What  he 
meant  was  that  they  have  no  bony  core  as  the  horns  of  ruminants ;  but  they  are  exactly 
identical  in  structure  with  that  of  the  rhinoceros. 
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The  growth  can  always  be  completely  removed,  and  shows  no  tendency  to 
return;  although,  as  Bateman  remarks,  if  merely  sawn  or  broken  off,  it 
invariably  sprouts  again,  like  hair  or  nails. 

Two  remarkable  cases  of  cutaneous  horns,  one  on  the  neck  and  the  other 
on  the  hand,  were  modelled  by  the  late  Mr  Towne  for  the  Guy's  Hospital 
Museum  (Nos.  333  to  339). 

Hyperkeratosis  centrifuga. — Under  this  title  or  as  Porokeratosis  (to 
which  adjectives  descriptive  of  its  supposed  origin  in  the  sweat-pores,  iropoi^ 
or  of  its  excentric  spread,  or  of  its  tendency  to  atrophy  have  been  added), 
Mibelli  described  a  curious  affection  in  1893,  which  is  distinct  from  Ich- 
thyosis (even  I.  linearis  neuropathica  or  I.  hystrix  in  stripes,  p.  959),  fx-om 
any  variety  of  Lichen,  from  other  keratoses,  and  fi-om  Porokeratosis  scutu- 
laris  of  Unna.  The  little  horny  growths  appear  on  the  back  of  the  hands, 
and  the  face,  and  also  on  the  palms,  the  legs,  and  feet.  As  they  spread 
the  centre  becomes  depressed,  and  they  at  last  become  confluent,  and 
"figured"  or  outlined.  The  process  begins  in  the  mouths  of  the  sweat- 
ducts  and  the  hair-sacs.  No  signs  of  inflammation  or  of  bacterial  origin 
have  been  discovered.  But  the  most  remarkable  feature  of  the  affection  is 
that  it  has  a  family  distribution  and  is  hereditary.* 

ScLBRODERMiA.f — This  is  a  rare  but  interesting  disease.  Pathologically,, 
it  is  a  chronic,  deep  induration  and  thickening  of  the  skin,  followed  by 
atrophy,  and  often  ending  in  complete  involution. 

One  of  Dr  Fagge's  best  contributions  to  dermatology  was  his  masterly 
account  of  this  disease  in  the  '  Guy's  Hospital  Keports  '  for  1867,  in  which 
he  conclusively  proved  the  essential  identity  of  the  diffused  sclerodermia  of 
authors  with  the  circumscribed  sclerodermia  which  was  also  known  as 
Addison's  keloid,  and  is  synonymous  with  many  cases  described  as  morphcea 
by  older  writers.  In  a  second  paper  he  showed  that  cases  of  sclerodermia 
may  undergo  a  gradual  process  of  recovery  (ibid.,  vol.  xv,  p.  297). 

Course. — The  disease  begins  veiy  gradually  in  a  hardening  of  the  deeper 
layers  of  the  skin.  The  epidermis  is  unaffected,  the  surface  smooth  and  not 
elevated,  the  colour  unaltered ;  but  the  patient  finds  that  the  part  is  stiff, 
and  on  feeling  it  a  more  or  less  marked  induration  is  easily  recognised. 
The  skin  cannot  be  pinched  up  into  folds  as  in  health,  and  instead  of  the 
natural  elasticity  there  is  a  characteristic  hardness. 

In  the  circumscribed  form  the  edges  are  well  defined,  so  that  it  feels  as 
if  a  disc  of  hard,  smooth  leather  were  let  into  the  skin.  In  the  diffused 
form  the  stiffness  and  induration  become  gradually  less  and  less,  until  they 
are  lost  in  the  natural  softness  of  the  skin ;  but  even  then  one  may  generally 
find  some  directions  in  which  the  sclerosed  patch  has  a  more  definite  edce. 
Sooner  or  later  the  local  appearances  become  more  marked ;  the  affected 
skin  turns  white,  or  assumes  a  sallow  tint,  or  becomes  pigmented  with  a 
pale  yellowish  brown,  which  is  usually  most  marked  towards  the  borders, 
and  is  never  uniformly  diffused  over  the  entire  patch.    In  the  early  stage 

*  The  writer  has  not  seen  a  case,  and  takes  these  facts  from  an  excellent  article  with 

histological  drawings,  bibliography,  and  genealogical  tree  of  eleven  cases— by  Dr  Gilchrist, 
of  the  Johns  Hopkins  University,  '  .Tourn.  Cut.  and  Gen. -nr.  Dis.,'  April,  1899. 

t  <S;vno»y«i*.— Sclereniie(AUbert)— Sclereme  des  adults  (Thirial)— including  "Addison's 
keloid"  and  Morphcea.  Vitiligo  (in  part).  Cutis  tensa.  Morphcea,  or  Morphea,  or  Morfea, 
a  Low  Latin  word  of  uncertain  derivation,  corrupted  into  morpheiv,  was  very  widely  applied 
in  popular  usage,  but  in  Holland's  translation  of  Pliny  is  used  as  a  translation  of  vitiligo. 
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a  slight  rosy  cu'cle  may  be  observed  around  the  patch,  occasionally  forming 
a  distinct  "  lilac  ring  "  in  the  circumscribed  form  (morphcea),  or  a  more 
ill-defined  and  irregular  blush  in  the  diffused  (scleriasis).  The  smooth  white 
patch,  with  its  colour  heightened  by  the  pink  margin,  has  been  often  com- 
pared to  an  ivory  disc.  There  is  no  oedema  of  the  integument  at  any 
period,  and  this  alone  suffices  to  distinguish  sclerodermia  from  pachydermia 
(elephantiasis),  with  which  Rasmussen  once  associated  it. 

A  patch  of  morphoea  may  go  on  increasing  until  a  disc  several  inches  in 
diameter  is  formed,  or  it  may  lose  its  distinctive  characters  and  pass  into 
the  diffused  variety. 

Diffused  scleriasis  usually  has  its  own  characters  from  the  beginning, 
and  slowly  extends,  with  no  definite  margin,  until  it  involves  a  considerable 
part  of  one  limb,  or  one  side  of  the  neck,  or  half  the  trunk.  The  surface 
is  then  as  hard  as  a  board,  and  as  unyielding  to  the  touch.  After  a  time 
contraction  begins  to  appear,  and  scar-like  bands  vary  the  surface  of  the 
disease.  This,  together  with  increasing  pigmentation,  gives  it  some  resem- 
blance to  the  contracted  cicatrices  from  a  scald  or  burn,  and  explains 
Addison's  appKcation  of  the  term  keloid  to  the  affection. 

A  rare  form  of  disease,  described  as  guttate  Sclerodermia,  is  associated 
with  nsevus-like  spots  of  dilated  vessels.  (See  Dr  Pringle's  case,  '  Clin. 
Ti-ans.,'  vol,  xix,  p.  313 ;  and  Dr  Perry's,  '  Brit.  Joum.  Derm.,'  vol.  x,  p.  54.) 

Locality. — A  patch  of  morphoea  most  often  develops  on  the  trunk,  parti- 
■cularly  on  the  skin  of  the  female  mamma,  where  such  parchment-like 
plagues,  or  ivory-indurations,  like  the  skin  frozen  by  an  ether  spray,  have 
ibeen  sometimes  called  "  vitiligo." 

Diffused  sclerodermia  may  be  seen  on  the  scalp,  the  forehead,  the 
■chin,  or  other  parts  of  the  face ;  and  the  expressionless  mask-like  aspect  it 
gives  to  the  features  is  very  striking,  particularly  since  the  immobility  is 
not  uniform,  but  affects  one  side  or  certain  features  only.  Scleriasis  is 
also  frequent  in  the  arms,  hands,  and  fingers,  which  become  contracted  and 
useless,*  and  on  the  side  of  the  neck,  where  a  distortion  may  be  produced 
which  resembles  torticollis ;  or  it  may  invade  extensive  regions  of  the  trunk 
or  lower  extremities.  In  the  well-marked  case  of  a  young  and  healthy 
soldier,  reported  by  Dr  Curran  ('  Edin.  Med.  Joum.,'  1871),  the  disease 
covered  the  whole  surface  of  the  body.  It  has  been  unsymmetrical  in  all 
the  cases  seen  by  the  present  writer,  and  in  the  numerous  drawings,  as  well 
as  models,  in  the  museum  of  Guy's  Hospital.  But  in  a  case  described  by 
Dr  Van  Harlingen  in  a  negro  (1873)  the  disease  Avas  symmetrical,  and  he 
regards  this  as  the  rule.  Occasionally,  but  only  as  an  exception,  its  pro- 
gress may  be  traced  in  the  course  of  a  cutaneous  nerve. 

Cases  have  been  described  in  which  sclerodermia  or  a  similar  affection 
involves  the  mucous  membrane  of  the  mouth. 

Symptoms. — Sometimes  patients  complain  of  considerable  pain  as  well 
as  stiffness  in  the  affected  parts,  but  this  is  often  completely  absent.  There 
is  little  or  no  itching,  and,  as  a  rule,  no  accompanying  inflammation  or 
pyrexia.  Sometimes,  however,  deep  and  very  intractable  circumscribed 
ulcers  form  on  the  sclerotic  patches,  as  in  a  remarkable  case  brought  by  Mr 
Morrant  Baker  before  the  Pathological  Society  (vol.  xxxii,  p.  261).  There 

*  Sclerodermia  of  the  fingers  1ms  been  named  "  Sclerodacti/lie"  by  Ball,  Hallopeau, 
and  other  French  writers;  tliis  local  form  is  partictihirly  liable  to  ulceration  or  even  gan- 
grene. In  some  cases,  beside  these  features,  cyanosis  of  the  extremities  approaches  the 
condition  described  by  Raynaud,  or  Sclerodermia  and  Raynaud's  disease  may  co-exist. 


i.f  EDS  A  Hiuo; 


SCLEREMA     ■'      '     '  '   '■'.'U'Aij'Au.M.  'U&^'. 

is  no  hyper£esthesia,  nor  true  anaesthesia — at  least,  as  a  rule ;  but  patients 
may  complain  that  they  do  not  feel  so  distinctly  as  on  the  normal  skin. 
The  hide-bound  state  of  the  affected  parts  makes  them  almost  immoveable. 

Histology. — There  is  scanty  evidence  of  a  true  inflammatory  process  in 
this  singular  disease,  nor  does  there  seem  to  be  anything  which  can  fairly 
be  called  a  new  growth ;  the  epidermis  is  unaffected,  the  papillae  are  atro- 
phied only  in  the  later  stages  of  the  affection,  the  hair-sacs  and  sebaceous 
sweat  glands  throughout  are  normal,  as  also  are  the  unstriped  muscles  of  the 
cutis.  The  seat  is  primarily  in  the  deeper  layer  of  the  cutis  and  the  sub- 
cutaneous tissue.  Here  the  fibrous  bundles  become  thicker  and  the  fat 
between  the  meshes  is  absorbed,  while  increased  pigment  is  gradually  depo- 
sited both  in  the  papillae  and  in  the  cutis.  No  cell  proliferation  was  detected 
by  Chiari  or  by  later  observers ;  but  the  arteriesi  are  found  much  thickened, 
Avith  the  Imnen  diminished.  The  process  of  mingled  hypertrophy  and 
atrophy  leads  to  the  characteristic  results,  both  of  the  earlier  and  later 
stages  of  the  disease.  In  the  earlier  stage,  by  compressing  the  blood-vessels 
the  peculiar  pallor  is  produced;  and,  by  the  increase  of  fibrous  tissue  and 
disappearance  of  fat,  the  scleriasis  of  the  later  stages.  Beside  the  pigmen- 
tation, the  affected  parts  sink  below  the  level  of  the  healthy  skin,  instead 
of  being,  as  at  first,  on  the  same  level,  and  the  contraction  leads:  to  the 
cicatrix-like  bands  which  crumple  the  fingers  and  deform  the  face  or  breast.* 

JEtioloffy. — The  true  cause  of  sclerodermia  is  quite  unknown.  It  is 
more  common  in  women  than  in  men.  Putting  together  22  cases  reported 
from  Guy's  Hospital  (seven  by  Addison,  three  by  Fagge,  and  twelve  by  the 
present  writer,  '  Reports '  for  1867,  1870,  and  1889),  nineteen  of  the  patients 
were  women  and  only  three  men.  In  40  cases  collected  by  Rasmussen  the 
numbers  were  thirty  women  to  ten  men.  It  has  been  obseiwed  at  all  ages, 
including  children  under  six  and  adults  up  to  seventy.  Among  our  twenty- 
two  patients,  ten  were  between  eight  and  twenty  years  old,  six  between 
twenty-five  and  forty,  and  six  between  fifty-five  and  sixty-four. 

Prognosis. — Dr  Fagge  made  the  remarkable  discovery  that  sclerodermia, 
both  in  its  circmnscribed  and  diffused  forms,  is  liable  to  spontaneous  in- 
volution. He  tracked  one  of  the  most  marked  cases  desciibed  by  Addison, 
and  found  that  the  patient's  skin  had  recovered  its  normal  condition.  The 
same  thing  has  been  repeatedly  observed  since,  although  it  is  too  much  to 
say  that  complete  recovery  is  an  invariable  or  even  a  frequent  result.  The 
disease,  at  all  events,  shows  no  tendency  to  develop  into  any  active  or 
malignant  form,  and  beyond  the  disfigurement  and  disablement  due  to  con- 
tractions and  the  occasional  pain,  the  most  serious  result  is  the  occasional 
supervention  of  ulcers  as  above  noticed. 

No  efficient  treatment  has  been  devised.  Emollient  oils,  warm  douches, 
•and  massage  have  been  tried  with  some  apparent  benefit.  Electricity  has 
also  been  employed,  either  in  the  form  of  continuous  galvanism  to  the 
tiffected  patches,  or  by  interrupted  galvanism  to  the  neck  in  the  somewhat 
vague  hope  of  stimidating  the  cervical  sympathetic,  and  the  equally  vague 
expectation  that  occasional  stimulation  of  the  cervical  sympathetic  would 
have  any  effect  upon  the  disease. 

Sclerema  neonatorum. — This  affection,  sometimes  called  Thirial's  dis- 

*  See  the  valuable  paper  on  "  Sclerodermia"  by  Dr  Rasmussen,  of  Copenhagen  ('Edin. 
Med.  Journ.,'  Sept.,  1867);  and  another  by  Dr  Van  Harlingen,  of  Philadelphia,  with  a  full 
list  of  references  ('American  Journ.  of  Syphilis  and  Dermatology,'  October,  1873).  See 
also  an  account  of  the  histology  of  Morphoea  by  Dr  Crocker, '  Path.  Trans.,'  1880. 
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ease,  is  best  named  as  he  called  it,  sclereme,  in  distinction  from  the  eclero- 
dermia  or  sclenasis  just  described.    It  is  the  condition  which  is  known  as 
hide-bound    m  new-born  children,  affecting  the  whole  of  the  surface,  and 
byTdtr    tZ  by  hardness,  want  of  elasticity,  and  pallor,  but  also 

a  fortniVhi.         *^^P^^-^*^^-^  ^«  and  the  child  generally  dies  within 

Linear  a^ro^/^y.-Somewhat  resembling  sclerodermia  in  appearance, 
and  perhaps  also  m  pathology,  is  a  curious  affection  of  the  skin,  which  takes 
the  form  either  of  long  streaks,  generally  broader  in  the  middle  than  at  the 
ends,  or  less  frequently  of  round,  more  or  less  regular  patches:  in  both 
cases  It  appears  like  a  scar,  for  there  is  loss  of  pigment  and  atrophy  of  the 
cutis  vera.  It  was  first  described  by  Wilks  ('  Guy's  Hosp.  Reports '  3rd 
series,  vol.  vii,  p.  298)  as  an  idiopathic  affection  which  exactly  resembles  the 
cicatricial  marks  caused  by  overstretching  of  the  skin  and  rupture  of  its 
deeper  layers— well  known  under  the  name  of  linese  gravidarum  as  a  result 
of  abdominal  distension  from  pregnancy,  but  also  seen  in  ascites  or  when- 
ever the  abdominal  skin  is  similarly  stretched,  and  over  joints  which  have 
enlarged  and  stretched  the  skin.  The  spots  are  palpably  depressed  below 
the  level  of  the  healthy  surface,  and— microscopically— the  papillae  are  found 
atrophied  or  vanished,  the  epidermis  in  both  its  layers  thinned,  and  the 
subcutaneous  tissue  and  glands  atrophied.  This  curious  affection,  which 
may  be  idiopathic,  has  been  seen  upon  the  hips,  the  leg,  the  knee,  the  ankle, 
and  the  hand.  In  the  early  stage  the  marks  are  somewhat  pink,  but  there 
are  no  signs  of  inflammation,  no  pain,  or  any  other  symptoms.  In  a  case 
described  by  Dr  Liveing  the  maculae  were  at  first  slightly  red  and  raised 
above  the  skin;  they  occupied  the  upper  part  of  the  sternum  and  neck,  and 
after  passing  into  the  atrophic  stage,  underwent  gradual  involution. 

In  a  girl  who  lay  ill  with  renal  dropsy  in  Miriam  Ward  in  1886,  there 
was  during  her  illness  and  after  recovery  a  remarkable  zebra-like  develoi> 
ment  of  atrophic  stripes  on  the  forearms,  loins,  and  hips.  A  still  more 
extensive  case  of  the  same  kind  has  since  occurred  in  a  youth  of  nineteen, 
who  recovered  after  more  than  a  year's  illness  from  tubal  nephritis  with 
extreme  anasarca  and  ascites. 

There  are  some  good  models  of  these  strim  atrophicce  in  the  Guy's 
Hospital  Museum,  Nos.  340 — 347. 

Elephantiasis.* — This,  among  many  other  names,  has  been  given  to  a 
curious  form  of  chronic  inflammation  with  hypertrophy  of  the  skin,  chiefly 
met  with  in  tropical  climates.  It  is  not  necessary  to  enter  the  tangled 
labyrinth  in  which  this,  lUce  so  many  other  names  of  cutaneous  diseases,  is 
involved.  It  will  suffice  to  say  that  the  Greek  word  elephantiasis  was  used 
by  Aret«eus  and  by  Celsus  for  the  veiy  different  disease  described  by  the 
Evangelist  Luke  as  lepra,  and  throughout  the  Middle  Ages  as  leprosy.  Thus 
Elephantiasis  Grcecorum  was  the  technical  tenn  for  leprosy  down  to  very 
recent  times.  The  allusion  was  to  the  magnitude  and  monsti'osity  of  the 
disease  (cf.  infra,  p.  991,  note)  ;  but  unfortunately  the  comparison  was 
supposed  to  be  with  an  elephant's  hide,  and  since  the  legs  affected  with 
pachydermia  have  some  resemblance  to  the  thick  and  shapeless  limbs  of  an 
elephant,  the  two  diseases  and  their  name'j  were  long  hopelessly  confused. 


*  Synonyms. — Elephantiasis  Arnbum  or  Eleplias — Bucnemia  or  Bouknemia — Arabic^ 
Dal  fyl — Pachydermia — Barbadoes  leg. 
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The  most  important  pathological  fact  about  elephantiasis,  using  the 
term  as  applied  by  the  Arabian  translators  of  the  Greek  authors,  is  that  it 
is  hypertrophy  dependent  upon  recurrent  deep  dermatitis,  which  we  may 
compare  to  that  of  gutta  rosea  and  of  pernio.  All  observers  in  countries 
where  the  disease  is  endemic  agree  that  it  begins  and  is  accompanied  by 
recurrent  attacks  of  what  has  been  called  erysipelas,  each  attack  leaving 
the  tissues  more  thickened  and  infiltrated.  Inflammatory  oedema  of  the 
skin  and  subcutaneous  tissue  is  the  characteristic  lesion.  This  gradually 
becomes  oedema  durum,  and  no  longer  yields  to  pressure,  the  infiltrated 
tissues  imdergo  hypertrophy,  and  masses  of  fibrous  tissue  are  thus  produced, 
which  may  be  described  as  a  diffused  new  growth.  The  skin  itself  appears 
at  first  to  be  unaffected,  at  least  in  its  papillary  and  epidermic  layers ;  but 
after  a  time  it  also  hypertrophies,  the  papillae  becoming  enlarged  and  the 
surface  coarse,  thick,  scaly,  and  pigmented. 

Histology. — On  section,  the  hypertrophy  of  the  deep  layer  of  the  cutis, 
and  the  massive  fibrous  bands  of  white  and  elastic  tissue,  with  oedematous 
connective  and  adipose  tissue,  are  very  characteristic ;  the  lymph-spaces  of 
the  cutis  are  enlarged,  and  the  lymphatic  vessels  are  frequently  found 
dilated  and  varicose.  Occasionally  an  ulcer  will  accidentally  open  one  of 
these  enlarged  lymphatics ;  and  a  discharge  of  normal  lymph,  more  or  less 
milky  if  it  has  passed  through  several  lymph-glands,  is  poured  out. 

The  disease  does  not  spread  to  the  deeper  fasciae  or  bones,  and  it  never 
affects  internal  organs  or  leads  to  any  but  local  results. 

Such  a  "condition  is  occasionally  seen  as  the  result  of  long-continued 
inflammatory  dropsy  of  one  limb.  An  example  in  a  case  of  old  dermatitis 
of  originally  syphilitic  origin  is  figured  in  the  '  Guy's  Hospital  Reports '  for 
1877,  pi.  ii.  A  similar  result  may  also  be  seen  in  cases  of  enormous  obesity 
and  general  hypertrophy  of  fat  and  subcutaneous  tissues.  Or,  again,  it  may 
be  the  result  of  local  pressure  upon  the  veins  and  lymphatics,  as  by  enlarged 
inguinal  glands  or  other  tumours.  But  in  many  hot  countries,  particularly 
the  West  India  Islands,  the  Cape  Colony,  Egypt,  South  America,  China 
and  Japan,  and  also  in  the  Pacific  Islands — elephantiasis  is  idiopathic  and 
endemic.  Dr  Turner,  of  Samoa,  sent  the  ^vriter  photographs  of  this  dis- 
ease, which  presents  exactly  the  same  features  there  as  in  the  other  races 
and  climates  where  it  is  found. 

The  distribution  of  elephantiasis  is  almost  limited  to  the  legs  and 
scrotum.  Sometimes  only  one  foot  is  aft'ected,  sometimes  the  thigh  remains 
free.  One  leg  may  entirely  escape  Avhile  the  other  forms  a  huge  tumour, 
and  the  scrotum  may  be  diseased  independently  or  along  with  the  legs. 
Lymph-scrotum  is  the  name  given  to  elephantiasis  scroti  (p.  715).  The  size 
of  these  scrotal  tumours  is  sometimes  enormous,  the  mass  reaches  to  the 
ground,  the  penis  is  completely  lost  within  it,  and, the  whole  weight  may 
exceed  that  of  the  rest  of  the  patient ;  yet  the  organs  involved  in  this  mon- 
strous tvunour  are,  when  dissected  out,  found  perfectly  normal,  except  that 
the  tunica  vaginalis  is  often  the  seat  of  hydrocele.  Many  remarkable  cases 
with  numerous  illustrations  will  be  found  recorded  in  Esmarch's  and  Kulen- 
kampff's  monograph,  '  Die  Elephantiasistischen  Formen,'  1885. 

Ulceration  of  the  unwieldy  mass  of  flesh  often  occurs,  and  the  pain  and 
discharge  of  the  ulcers  may  produce  a  certain  amount  of  cachexia. 

The  cause  of  the  disease  was  until  lately  unlvnown,  but  owing  to  the 
remarkable  discoveries  made  by  Dr  Lewis,  Dr  Manson,  and  other  observers, 
it  is  now  known  that  a  certain  proportion  of  cases  of  elephantiasis,  particu- 
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larly  when  it  affects  the  scrotum,  coincide  with  chyluria  and  the  presence 
ot  a  parasitic  worm  m  the  blood  (Filaria  hcenmtobia,  supra,  p.  4^72)  It 
IS  supposed  that  the  lymph-channels  are  mechanically  blocked  by  the  para- 
sites ;  this  leads  to  oedema  and  inflammation  on  the  one  hand,  and,  when 
rupture  into  the  urinary  tract  occurs,  to  chyluria  on  the  other 

There  IS  no  doubt,  however,  that  many  cases  of  elephantiasis  have  been 
observed  m  which  no  filariae^  could  be  detected  in  the  blood.  See  a  case 
with  discharge  of  milky  lymph  recorded  by  Dr  Wagstaffe  ('  Path.  Trans.,' 
ie/0,  p  ^15),  and  in  the  same  volume  one  with  great  lymphatic  dilatation 
figured  by  Mr  Stewart,  as  well  as  a  third  case  of  ordinary  pachydermia  with 
histological  details  by  Mr  Butlin. 

The  treatment  of  this  disease  is  purely  surgical.  There  appears  to  be 
ittie  or  no  power  of  restraining  its  course  until  the  tumour  is  sufficiently 
removed.  From  the  famous  cases  of  Clot  Bey  in  Egypt  to  those 
of  Dr  Turner  m  Samoa  and  other  medical  missionaries  in  China,  the  removal 
of  these  frightful  masses  of  flesh  has  been  one  of  the  most  brilliant  benefits 
conferred  by  European  surgery. 

Xanthelasma.*— This  remarkable  affection  was  originally  described  by 
Addison  and  Gull  under  the  name  of  Vitiligoidea. '  Aftenvards  Dr  Pavy, 
Dr  G.  H.  Barlow,  Dr  Fagge,  and  many  others  published  similar  cases  See 
'  Guy's  Hosp.  Rep.'  for  1851  (plates)  ;  ibid.,  1866  (plates)  ;  ibid.,  1877,  with 
thirty-eight  tabulated  cases ;  and  '  Path.  Trans.,'  1866,  p.  277  (plates)  • 
ibid.,  1868,  p.  436 ;  ibid.,  1882,  p.  376,  with  thirty-six  cases*  of  multiple 
xanthelasma. 

Xanthoma  shows  itself  in  two  anatomical  forms.  One  is  the  commoner, 
and  was  first  figured  and  briefly  mentioned  by  Bayer  as  yellow  patches  on 
the  eyelids  in  1835  (see  the  writer's  paper  in  the  '  Guy's  Hosp.  Rep.'  for 
1877,  xxii,  p.  97);  these  fiat  patches  {Vitiligoidea  plana  of  Addison  and 
Gull)  cannot  be  detected  by  the  finger,  although  they  look  raised  and  have 
defined  margins. 

The  first  indication  of  xanthelasma  is  the  appearance  in  one  of  the  upper 
eyelids,  just  above  the  internal  canthus,  of  a  yellow,  cream-coloured,  or 
washleather-lilve  patch.  Afterwards  similar  ones  come  out  in  the  same 
neighbourhood,  and  these  may  ultimately  coalesce  so  as  to  form  a  broad 
ring  surrounding  the  eyes.  Like  patches  may  show  themselves  elsewhere— 
on  the  surface  of  the  body,  on  the  backs  of  the  hands,  on  the  scrotum,  and 
also  on  the  palms  and  soles,  where  they  either  present  a  peculiar  dotted 
appearance,  or  form  long  streaks  follomng  the  creases  of  the  skin.  This 
plane  variety  of  xanthelasma  may  affect  mucous  membranes  as  well  as  the 
skin.  It  occurs  in  the  gums  and  palate,  and  in  the  larynx  and  trachea; 
Dr  Legg  has  seen  it  on  the  side  of  the  tongue,  and  in  two  cases  Dr  Fagge 
found  it  in  the  lining  of  the  bile-ducts. 

The  second  and  rarer  form  of  xanthelasma  consists  of  raised  solid 
nodules  or  tumours  {Vitiligoidea  tuberosa).  These  make  their  appearance 
later  than  the  flat  patches.  They  occur  on  the  ears  and  on  the  limbs,  espe- 
cially on  the  extensor  surfaces ;  they  form  aggregated  tubera  on  the  ole- 
cranon, and  swellings  on  the  knuckles  not  unlike  those  of  gout.    They  are 

*  -SywoMyj??*.— Plaques  jaunatres  ties  pnupiferes  (Raycr)— -Vitiligoiden  plana  et  tiiberoca 
(Addison  and  Gull)— Xanthelasma,  i.  e.  yellow  laminte,  from  ^avBoQ  and  iXaafia  (Wilson)— 
Molluscum  lipomatodes  (Wilson).  Tlie  term  Xanthoma  (yellow  tumour)  was  suggested  by 
Dr  Frank  Smith,  of  Sheffield,  in  1869,  and  has  been  generally  adopted  in  Germany. 
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occasionally  found,  not  in  the  skin  itself,  but  in  the  adjacent  tendons  of  the 
extensor  muscles  of  the  fingers.  ,  •      i.-  v. 

Two  cases  are  reported  in  '  Virchow's  Archiv '  (1883  and  1885)  m  which 
the  eyelids  were  unaffected,  but  nodules  and  tumours  occupied  the  elbows, 
fingers,  knees,  and  buttocks. 

When  the  fiat  plates  and  the  nodules  are  found  in  the  same  patient,  the 
term  Xanthelasma  multiplex  has  been  applied.  Twenty-three  cases  are 
tabulated  in  the  thirty-third  volume  of  the  'Pathological  Transactions, 
p.  381.    See  also  Dr  Payne's  case  ('  St  Thos.  Hosp.  Keports,'  vol.  xiii). 

Symptoms  and  course. — Xanthelasma  is  important  not  only  because  of 
its  pathological  interest,  but  because  it  is  often  attended  with  much  suffer- 
ing to  the  patient.  The  parts  affected  with  it  are  sometimes  exceedingly 
tender.  A  patient  of  Dr  Fagge's  was  unable  to  stand,  or  even  to  sit  with 
comfort,  on  account  of  the  pain  produced  by  the  slightest  pressure  on  the 
xanthelasmic  patches,  and  for  a  similar  reason  she  could  not  use  her  needle. 
In  this  case  most  of  the  raised  tubera  gradually  disappeared,  and  the  pains 
were  in  great  part  removed. 

Similar  involution  has  been  observed  in  other  cases,  e.  g.  a  remarkable 
one  associated  with  icterus  from  atrophy  of  the  liver,  recorded  by  the  late 
Dr  Frank  Smith,  of  Sheffield  ('  Path.  Trans.,'  xxviii,  236). 

Histology. — ^Microscopical  examination  shows  that  xanthelasma  is  essen- 
tially a  chronic  deep  dermatitis  with  early  fatty  degeneration,  the  yellow 
colour  depending  upon  the  presence  of  innumerable  fatty  granules  in  the 
tissue.  In  the  nodules  there  is  also  present  a  dense  fibrous  tissue.  The 
minute  structure  of  xanthelasma  is  thus  identical  with  that  of  atheroma  in 
an  artery — a  comparison  first  made  by  Mr  Howse.  Some  dermatologists, 
however,  taking  the  less  frequent  tuberose  form  as  the  type,  describe  the 
disease  as  a  new  growth,  and  call  it  Xanthoma  (p.  966,  note).  The  distinc- 
tion between  chronic  infiammation,  hypertrophy,  and  granuloma  is,  as  we 
have  already  found,  by  no  means  easy  to  make  in  every  case,  and  we  may 
regard  xanthoma  as  one  of  the  transition  foiTQS  between  the  chronic  derma- 
titis described  in  this  chapter,  and  the  granulomata  of  syphilis,  lupus,  and 
leprosy. 

In  the  areola  of  the  connective  tissue  affected  with  xanthelasma  are 
numerous  nucleated  cells  filled  with  separate  oil-drops,  and  these  do  not 
coalesce  into  the  single  large  drop  which  fills  a  normal  cell  of  adipose  tissue. 
Such  abnormal  fat-cells  are  called  xanthoma-corpuscles,  and  seem  to  be 
characteristic  and  constant. 

In  palpebral  xanthelasma,  Dr  Politzer  believes  that  the  fibi'es  of  the 
orbicularis  muscle  undergo  fatty  degeneration  and  cause  the  yellow  streaks. 

Pathology. — The  multiple  and  tuberous  form  of  the  disease  is  most  fre- 
quently seen  in  chronic  cases  of  jaundice,  from  whatever  cause  it  may  arise, 
although  it  may  also  be  found,  particularly  in  children,  in  cases  entirely 
free  from  icterus.  Of  eight  cases  of  infantile  xanthelasma  multiplex,  not 
one  was  associated  with  jaundice ;  and  in  these  the  eyelids  were  not 
affected,  as  they  almost  always  are  in  adults  ('  Path.  Trans.,'  vol.  xxxiii, 
p.  383).  Usually  xanthoma  does  not  make  its  appearance  until  the  patient 
has  been  jaundiced  for  a  year  or  more,  but  in  one  case  it  began  within  six 
months  after  the  jaundice,  or  perhaps  even  earlier.  The  more  common 
plane  form  of  xanthelasma  which  is  confined  to  the  eyelids  has  been  sho^va 
by  Mr  Hutchinson  to  occur  frequently  in  those  who  have  suffered  from  sick 
headaches  (' Med.-Chir.  Trans.,'  1871). 
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Xanthelasma  has  been  observed  mnva  f,.<.  • 
men,  in  the  proportion  of  three  to  two     ^  ^  i"  '^'""^'^  '^"^^ 

often  in  adults  over  forty  years  of  ie    hn^        T''  ^'^'^  atheroma,  mont 
children,  and  two  congeni^ircalTy       S^r"    m"?^^^^  iu 
Barlow     Path.  Trans^'  1882  anl  188^      f'Z  ^'''^r''" 
oases  of  the  afiection  in  the  sa^e  fSv  Al  T;'.  ^u""'^  "^^^ 
and  several  cases  of  the  same  Idnd  h  v    f  ^^'P"  ^^P"'  ^^^^ 

America.  ''""^  ^''''^  ^'^^'^  reported  here  and  in 

^  ^^  f  ^^"^^  described,  and  Dr  Fagge  ('  Path  Trans  ' 

XIX)  and  the  present  wnter  ('Guy's  Hosp  Rep  '  1877   n  «  ^ 

excluding  the  case  from  the  group.  ^  '  '  ^'  ^^^^  ^''"^ 

^n^/''7T^Mf\''''  .T''  ^'^"^^  ^^^^  ^^^^^  ^-^P^rted  by  Bristowe  (as  "  ke- 
iourn'  ?  ^""i'  '  1883)  and  Thos.  Bllrc  Bri 

Yorkt  •  ''''  P-  106)'  by  A.  R.  Robinson  (from  New 

S^ph  '  1889^^"  ?  and  Be.nier  from  Paris  ('Ann.  de  Derm,  et  de 

:rrtS^  "^^^  -        -  i^tabi:^^^ 

Trals^  '  of  these  papules  is  different  from  that  of  xanthoma  ('  Path. 

f  hi  ^'  Tf'  ^^"^  "^^"^  '^^^^y  0^  the  limbs,  but  also 

on  the  buttocks  and  on  the  head.    They  appear  somewhat  abrup  ly,  la.t  a 
-long  time,  and  then  gradually  fade  away. 

Several  instances  have  now  been  reported  of  a  similar  cutaneous  disorder 
■without  diabetes  :-Cavafy's  case,  'Brit.  Journ.  Derm.,'  vol.  i,  p.  76,  and 
also  those  of  Bristowe,  Hutchinson,  'Besnier,  and  Vidal. 

Most  of  the  patients  were  men  between  twenty-five  and  fifty.  Histo- 
logical examination  shows  that  the  papules  are  those  of  deep  dermatitis,  the 
whole  corium  being  filled  with  exudation  cells.  The  yellow  colour  is  pro- 
bably due  to  fatty  degeneration,  but  in  most  cases  is  deeper  and  bri-hter 
yellow  than  we  see  in  ordinary  xanthelasma.  Dr  Norman  Walker,  of 
Edmburgh,_  collected  29  cases,  making  30  with  an  original  one  (ibid.,  Dec, 
1897,  vol.  IX,  p.  461),  from  1851  doArawards.  In  most  of  these,  but  with 
many  exceptions,  there  was  glycosuria  or  complete  diabetes.  All  were  adults 
He  describes  the  structure  as  a  new  formation  of  connective  tissue  without 
corpuscular  exudation,  and  with  abundant  fatty  degeneration.  Like  other 
observers,  he  found  no  characteristic  microbes. 
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"  Indignas  premeret  pestis  cum  tabida  fauces, 
Inque  ipsos  vultus  serperet  atra  Lues." 

Maet.,  i,  79. 

Importance  of  lues  as  a  cause  of  cutaneous  lesions — their  pathological  character — 
The  roseolous  exanthem — the  papular — squamous — pustular — bullous — 
macular — Alopecia — Tertiary  lesions — Cicatrices — Diagnosis  of  syphilitic 
dermatoses — Hereditary  syphilodermia — Treatment. 

There  is  no  doubt  tliat  tte  only  satisfactory  classification  of  diseases, 
whether  of  the  skin  or  of  other  organs,  would  be  an  setiological  one ;  that  is 
to  say,  one  which  expresses  their  true  origin  and  natural  history,  not  as  so- 
called  morbid  entities,  but  as  derangements  more  or  less  extensive  and  pro- 
found of  physiological  function.  For  if  we  know  the  origin  of  a  disease, 
we  not  only  understand  its  nature  or  pathology,  and  may  hope  to  adopt 
rational  means  for  its  cure,  but  we  also  may  still  more  confidently  hope  to 
prevent,  which  is  better  than  ciiring  it.  The  objections  to  the  supposed 
•aetiology  of  diseases  which  we  have  often  urged  throughout  this  book,  are 
that  causes  are  often  assumed  instead  of  proved,  and  that  no  cause  can  be 
logically  admitted  which  is  not  an  invariable  antecedent  of  the  effect. 
Hence  it  is  that  we  demur  to  explaining  inflammations  as  due  to  cold,  that 
we  doubt  the  origin  of  rheumatic  fever  from  bacterial  infection,  and  caimot 
•accept  a  gouty  diathesis,  a  scrofulous  tendency,  or  a  neurotic  disposition  with- 
out a  careful  examination  of  the  grounds  on  which  such  causes  are  assigned. 
The  same  reasonable  scepticism  applies  to  the  dartrous  or  arthritic  diathesis 
which  was  invented  as  a  cause  for  many  diseases  of  the  skin,  or  to  the  ready 
invocation  of  the  nervous  system  to  explain  dermatoses.  Just  as  no  one 
iDelieves  firmly  and  intelligently  in  the  use  of  any  remedies  if  he  believes 
in  all,  so  we  shall  not  either  appreciate  or  trust  to  true  Etiology  until  we 
Lave  separated  it  from  what  is  spurious.  Enteric  fever  and  scabies  were 
"both  at  one  time  ascribed  to  meteoric  causes,  to  the  influence  of  the  seasons, 
to  diathesis,  to  dyscrasia  of  the  blood  and  humours,  to  chills,  to  mental 
affections,  and  to  all  the  other  commonplaces  of  unscientific  speculation. 
We  now  know  that  their  single,  constant,  and  exclusive  cause  is  the  trans- 
ference, in  the  one  case  of  a  plant,  in  the  other  of  an  animal,  from  one 
lixunan  organism  to  another. 

When  the  true  setiology  of  any  disease  is  ascertained,  we  know  its  con- 
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stant  and  necessaiy  antecedent,  and  can  hope  to  prevent  or  to  cure  it  by 
rational  methods.  •'^ 

In  the^  time  of  Willan,  psoriasis,  for  example,  was  regarded  from  the 
anatomical  point  of  view  as  a  scaly  disease  caused  (among  many  vague  and 
uncertain  conditions)  by  the  presence  of  syphilis.  We  now  know  that  true 
psoriasis  is  a  definite  and  well-marked  derangement  of  cutaneous  nutrition 
mth  Its  o^Yn  natural  histoiy  and  characters,  and  that  it  is  never  due  to 
syphihs;  that  what  used  to  be  called  syphilitic  psoriasis  is  no  more  entitled 
to  the  name  than  is  a  rash  caused  by  belladonna  to  that  of  scarlatina  If 
diagnosis  is  not  to  be  mere  learned  or  unlearned  trifling,  it  means  drawing 
a  distinction— not  between  one  pimple  and  another,  but  between  morbid 
processes  as  distinct  in  their  origin,  nature,  and  practical  consequences  as 
poisoning  by  a  drug,  invasion  by  a  fungus,  and  infection  with  a  bacillus. 

The  separation  by  Biett,  therefore,  and  his  successors  in  France  of  the 
syphilides  from  all  other  cutaneous  diseases  was  a  great  improvement  upon 
Willan's  pathology,  an  advance  none  the  less  important  because  it  led  to- 
an  extension  of  the  same  excellent  principle  to  tuberculous  diseases. 

We  have  already  in  the  first  volume  stated  the  general  character  of 
syphilitic  infection,  its  mode  of  transference,  generalisation,  and  transmis- 
sion to  a  second  generation.  W^e  have  now  to  deal  in  particular  with  its 
manifestations  upon  the  skin.*  " 

These  lesions  are  multiform.  Syphilis  is  one  of  the  specific  febrile 
diseases,  and  its  earliest  effect  on  the  integument  is  the  production  of  an 
exanthem  or  specific  rash  strictly  comparable  to  those  of  measles,  typhus, 
and  smallpox.  The  syphilitic  process  is,  however,  drawn  out  far  beyond 
that  of  any  other  member  of  its  class;  and  its  exanthem  is  accordingly 
protracted  in  duration  and  extremely  varied  in  form.  It  is  as  if  a  case  of 
variola  lasted  not  for  a  few  weeks,  but  for  as  many  months.  We  should 
then  see  an  early  roseolous  rash,  followed  after  an  interval  by  the  appear- 
ance of  papules  with  characteristic  distribution  and  anatomy ;  afterwards 
vesicles  would  succeed,  then  pustules,  crusts,  haemorrhages,  and  finally  cica- 
trisation;  while  the  orderly  march  of  the  eruption  would  be  interrupted 
or  modified  by  local  conditions  during  its  tardy  and  irregular  progress. 
Hence  it  is  that  the  cutaneous  lesions  of  syphilis  present  so  multiform  a 
variety,  and  are  so  irregular  in  their  appearance,  locality,  and  covirse. 

Another  important  pathological  point  is  that  syphilis,  like  many  dis- 
eases, has  sequelae,  and  is  itself  so  chronic  that  it  is  often  difficult  to  say 
when  the  disease  is  exhausted  and  the  sequelae  have  begun.  Compared  with 
the  secondary  lesions,  which  form  part  of  a  prolonged  exanthem,  the  latter 
forms  of  syphilodermia  may  be  called  sequelae ;  but,  nevertheless,  they  are 
certainly  parts  of  the  true  syphilitic  process,  and  may  in  their  turn  be 
distinguished  from  affections  like  tabes  dorsalis  and  paral}'tic  dementia, 
which  correspond  more  strictly  to  what  in  other  cases  we  call  sequelae — 
results,  but  not  "parts  of  the  original  disease — "  parasyphilides." 

The  syphilitic  exanthem  ("  syphilitic  roseola  "). — The  rash  is  erythema- 
tous in  form,  like  that  of  measles  and  scarlatina ;  it  occurs  in  patches,  not 
uniformly ;  it  is  not  raised  above  the  skin,  and  disappears  on  pressure ;  the 
colour  is  in  most  cases  an  inflammatory  redness  tinged  with  brown  pig- 
mentation, so  as  to  produce  a  tint  which  differs  from  the  bright  red  of 

*  Sf/yionyms. — Syphilis  cutanea — Lues  {sc.  venerea)  in  cute — Les  syphilides — Dermato- 
syphilis. 
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scarlatina,  and  from  the  purijlish  or  rose-tinted  hue  of  measles  by  the 
admixture  of  a  yellowish  tint,  producing  a  salmon-coloured,  coppery  shade, 
which  French  writers  compare  to  that  of  the  lean  of  uncooked  ham.  The 
patches  are  not  sharply  defined  at  the  margin,  and  are  irregular  in  shape. 
The  most  characteristic  distribution  is  on  the  trunk,  particularly  the  front 
and  sides  of  the  chest,  on  the  abdomen,  and  on  the  neck.  The  rash  is  not 
infrequently  seen  upon  the  face,  but  is  rare  upon  the  limbs,  and  seldom  or 
never  reaches  the  hands  or  feet.  It  appears  at  a  variable  time  after  the 
primary  infection,  usually  three  or  four  weeks,  but  sometimes  much  later. 
It  takes,  as  a  rule,  several  days,  and  often  a  week,  to  develop ;  when  it 
comes  out  imusually  quickly  it  may  simulate  the  rash  of  measles,  or  that 
produced  by  copaiba  or  some  other  drug. 

The  papular  form  ("  syphilitic  lichen  "). — Sometimes  as  a  part  of  the 
early  exanthem,  rhore  frequently  after  an  intei-val,  papules  show  themselves, 
large,  pointed,  discrete,  and  very  early  covered  with  small  scales.  They 
are  more  like  those  of  psoriasis  than  of  papular  erythema  or  lichen  planus, 
and  are  larger  and  less  confluent  than  those  of  eczema.  They  appear  on 
the  trunk  and  limbs,  and  also  on  the  forehead,  at  the  roots  of  the  hair. 
Like  the  exanthem,  they  produce  as  a  rule  neither  pain  nor  irritation. 

One  variety  of  papular  rash  may  occur  early  in  the  post-erythematous 
series.  It  is  marked  by  each  jDapule  being  formed  around  a  hair  sac. 
Hence  Dr  Bamner  has  proposed  to  call  it  the  follicular  syphilide.  The 
papules  are  small  and  pointed,  "  miliary."  They  may  be  discrete  or  clus- 
tered, they  appear  in  successive  crojDS,  and  may  last  for  several  weeks  or 
even  months.  They  sometimes  become  scaly,  sometimes  vesicular,  but 
most  often,  pei'haps,  pustular. 

Squamous  sypliilodermia  (formerly  known  as  "  syphilitic  psoriasis ") 
most  frequently  occurs  as  a  further  development  of  the  papular  eruption  just 
described.  The  scales  are  much  smaller  than  those  of  psoriasis,  and  have  a 
dirty  yellowish  colour  instead  of  a  silvery  lustre.  The  distribution  of  the 
scaly  syphilide  is  much  like  that  of  the  papular  stage,  except  that  it  fre- 
quently affects  the  palms  and  soles  even  thus  early.  The  trunk,  limbs,  and 
face,  the  scalp,  and  the  genital  organs  may  all  be  the  seat  of  this  form  of 
eniption ;  but  it  affects  the  flexor  rather  than  the  extensor  surfaces,  and 
avoids  the  regions  peculiar  to  psoriasis,  the  elbows  and  the  knees.  At  this 
stage  Mr  Hutchinson  describes  the  occasional  appearance  of  a  kind  of  ery- 
thematous ring  on  the  arms  and  trunk,  which  appears  again  and  again, 
when  the  patient  has  left  his  bed  or  has  taken  his  bath,  and  lasts  for  a 
short  time. 

Pustular  syphilide  (syphilitic  "  impetigo  "  and  "  ecthyma  "). — ^Venereal 
pustules  are  usually  developed  out  of  the  papular  stage,  but  somtimes  seem 
to  come  independently ;  they  are  often  large  and  discrete,  whence  they 
have  been  called  by  the  obsolete  name  of  ecthyma.  They  are  frequently 
mixed  with  papules  and  scales  and  injected  maculae,  giving  the  polymorphic 
aspect  which  is  characteristic  of  syphilis.  This  pustular  eruption  is  irre- 
gular in  locality,  but  is  frequent  on  the  scalp,  face,  and  trunk,  and  com- 
paratively rare  upon  the  limbs.  The  pustules  are  very  commonly  followed 
by  minute  white  scars,  which  are  often  useful  in  subsequent  diagnosis. 
Crusts  form  much  as  they  do  with  eczema  and  impetigo,  but  instead  of 
being  green  or  yellow  they  are  usually  a  reddish  brown. 

The  pustular  eruption  of  syphilis  has  often  to  be  carefully  distinguished 
from  varicella  and  from  the  modified  form  of  smallpox. 
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•  P\«<^^1^;  syphilide,  whick  Bamnler  has  designated  "  follicular  " 

IS  that  m  whach  each  pu.tule  is  pierced  by  a  hair.     It  has  a  swollen 
dark  reddish  base,  forms  a  minute  yellowish  crust,  and  leaves  a  white 
cicatrix     They  come  out  in  great  numbers  on  the  face,  chest,  shoulders 
acne"  ^'^^'^         ^'"^^^^^^  as  "  syphilitb 

Fesim^ar  an^;  syphilides.-The  older  dermatologists  did  not 

admit  syphilitic  eczema,"  and  there  is  no  doubt  that  vesicles  are  extremely 
rare  as  the  result  of  syphilis  *  ^ 

Bullae  are  not  at  all  uncommon  among  the  later  secondary  lesions 
Ihey  become  pustular,  and  form  massive  conical  crusts,  sometimes  with  a 
curious  resemblance  in  form  and  colour  to  a  limpet  shell.  This  is  the 
eruption  which  was  formerly  known  as  rupia.  When  the  crust  is  removed 
ulceration  is  found  beneath  it.  A  bullous  syphilide  is  also  common  in  con- 
genital cases  upon  the  palms  and  soles ;  it  used  to  be  known  as  "  pemphigus 
neonatorum  syphiliticus."  r  & 

Macular  syphilides.— All  the  eruptions  just  described  are  marked  more 
or  less  decisively  by  the  coppery  pigmentation  characteristic  of  the  disease, 
but  somewhat  late  in  the  secondary  stage  maculae  Avithout  any  other  lesion 
begin  to  appear.  These  primary  syphilitic  stains  are  much  more  common  in 
women  than  in  men.  Hardy  described  them  as  usually  appearing  on  the 
neck  and  front  of  the  chest,  consisting  of  irregular  spots  of  a  cafe  au  lait 
colour,  as  large  as  a  franc  or  half-franc  piece,  and  often  confluent. 

In  the  Guy's  museum  is  a  model,  together  with  drawings,  taken  from  a  typical  case  of 
this  form  of  syphilide  which  was  under  Dr  Barlow's  care  in  1856.  The  patient,  a  woman, 
had  dark  brown  maculae  scattered  over  her  chest  and  arms;  it  was  eight  months  since  the 
beginning  of  the  syphilis,  and  the  stains  faded  under  treatment. 

We  shall  see  in  a  subsequent  chapter  that  increased  pigmentation 
(melasma,  melanodermia)  frequently  coincides  with  an  adjacent  deficiency 
of  pigment  (leucodermia),  and  this  is  what  often  occurs  with  the  pigmentary 
syphilide  just  described,  defined  white  patches  appearing  in  the  diffused 
dark  patch.  Varieties  of  aspect  and  distribution  have  been  distinguished 
as  "  marble-like,"  "  macular,"  and  "  lace-like." 

Beside  the  most  frequent  position  on  the  neck,  it  may  appear  on  the 
flanks,  or  the  chest,  or  abdomen. 

Its  period  is  often  early,  from  three  to  six  months  after  infection,  less 
frequently  somewhat  later,  but  when  once  developed  it  continues  unaltered 
for  three  or  four  years  or  even  longer.  It  then  disajapears  spontaneously. 
Its  appearance  usually  coincides  with  that  of  mucous  patches  and  condylo- 
mata, but  sometimes  is  as  late  as  tertiary  nodes. 

Syphilitic  alox>ecia  is  an  early  symptom,  and  is  not  always  dependent 
upon  a  scaly  or  pustular  affection  of  the  scalp ;  when  this  is  absent  we  are  ■ 
probably  right  in  regarding  the  loss  of  hair  as  of  the  same  nature  as  that 
which  often  follows  many  of  the  specific  fevers.  It  is  distinguished  from 
alopecia  prematura  by  not  specially  affecting  the  forehead  or  the  back  of 
the  head.  It  is  distinguished  from  area  by  the  absence  of  circumscribed 
smooth  hairless  patches.  The  hair  becomes  thin,  and  forms  in*egular  bald 
patches  in  various  places. 


*  Hutchinson  speaks  of  a  form  of  syphilide  which  is  attended  with  clusters  of  vesicles 
like  those  of  shingles,  but  which  is  bilateral  and  widely  distributed ;  and  Hardy  describes 
three  varieties  of  syphilide,  which  he  terms  eczematous,  varioliform,  and  lierpetiform. 
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Tertiary  dermato-syphilis. — The  pustular  and  especially  the  rupial  erup- 
tions often  come  so  late  in  the  secondary  period  that  they  are  accompanied 
by  syphilitic  ulcers,  and,  again,  true  gummata  may  occasionally  appear  in 
the  skin  at  a  comparatively  early  period;  in  fact,  the  yellow  nodules  of 
early  syphilitic  iritis  ai'e  considered  by  good  pathologists  to  be  themselves 
minute  gummata  (vol.  i,  p.  288).  We  cannot,  therefore,  draw  an  absolute 
line  between  the  preceding  forms  of  syphilodermia  as  symptoms,  and  the 
tertiary  lesions  as  sequelae ;  but  whether  we  use  the  word  tertiary  or  speak 
only  of  late  symptoms,  the  distinction  is  practical  and  important  between 
the  roseolous,  macular,  papular,  squamous,  and  pustular  syphilides  on  the 
one  hand,  and  the  later  nodes  and  ulcers  on  the  other.  The  former  are 
forms  of  dermatitis,  the  latter  of  granuloma.  The  former  are  associated 
mth  sore  throat  and  iritis,  the  latter  with  the  visceral  affections  described 
in  the  first  volume  (p.  290). 

Syphilitic  condylomata  and  mucous  patches  have  been  sufficiently  de- 
scribed already  (pp.  884-5). 

The  syphilitic  ulcer  may  begin  in  a  cutaneous  gumma  or  beneath  a, 
rupial  crust,  or  in  a  j^atch  of  syphilitic  scales  or  pustules.  It  spreads  from 
the  margin,  or,  as  the  phrase  is  now  applied,  it  is  serpiginous.  It  is  usually, 
but  not  always,  multiple ;  the  edges  are  rounded  and  punched  out.  It 
causes  remarkably  little  irritation  or  pain ;  it  may  occur  upon  any  part  of 
the  body,  trunk,  head,  or  limbs ;  it  may  often  be  distinguished  by  its 
presence  upon  parts  which  are  little  liable  to  other  forms  of  ulcer.  Hence 
an  ulcer  of  the  arm  is  more  likely  to  be  syphilitic  than  one  of  the  leg,  and 
an  ulcer  over  the  fibula  than  one  above  the  inner  ankle. 

Syphilitic  cicatrices  follow  the  pustular,  the  rupial,  and  the  ulcerating 
lesions.  They  are  often  rounded  or  horseshoe  in  form,  pigmented,  smooth, 
and  atrophic  rather  than  hypertrophic.  Their  irregular  localisation  is,, 
perhaps,  the  best  evidence  of  their  nature. 

Diagnosis. — It  is  most  im^Dortant  to  distinguish  syphilitic  diseases  of 
the  skin  from  those  of  traumatic,  febrile,  and  idiopathic  origin ;  for,  apart 
from  other  considerations,  an  error  in  diagnosis  is  fatal  to  successful  treat- 
ment. 

The  rules  for  diagnosis  of  syphilis  so  far  as  relates  to  the  skin  may  be 
briefly  given  as  follows. 

Firstly,  what  is  called  history  is  a  most  fallacious  guide.  In  hospital 
practice  the  writer  was  accustomed  to  neglect  it  entirely ;  and  although, 
when  the  patient's  statements  are  carefully  sifted,  they  have  a  certain 
value,  the  greatest  mistakes  are  those  which  are  due  to  reliance  upon  this 
misleading  character ;  for  we  must  always  remember  that  even  the  most 
truthful  patient  may  be  quite  deceived  in  supposing  that  he  had  syphilis, 
when  he  suffered  from  a  different  venereal  malady,  or  may  have  been  erro- 
neously informed  that  a  venereal  sore  was  non-specific ;  and,  as  we  insisted 
before,  syphilis  is,  in  a  considerable  minority  of  cases,  a  non-venereal  dis- 
ease, and  in  a  certain  number  may  be  transmitted  without  any  primary 
lesions  at  all  (cf.  vol.  i,  p.  291). 

Secondly,  the  elementary  lesions  of  dermato-syphilis  are  multiform,  not 
mere  stages  of  inflammation,  as  in  eczema  or  erythema  multiforme,  but 
diverse  from  the  beginning. 

Thirdly,  the  colour  is  an  important  character,  but  is  sometimes  absent 
from  the  earliest  exanthem,  when  its  presence  would  be  most  useful  for 
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diagnosis.  Even  in  subsequent  forms  it  is  occasionally  muck  less  marked 
than  usual,  and  may  be  simulated  by  certain  cases  of  chronic  eczlf  or 
psoriasis,  or  still  more  frequently  by  lichen  planus 

The  irregular  distribution  of  the  syphiUdes  is  an  important  aid  to 
diagnosis.  Syphilis  in  its  early  stage  may,  if  extensive,  brsymmetrici  n 
the  same  sense  as  measles.  But  true  syn^metry,  when  homologoTs  region 
are  independently  affected-such  as  we  see  in  psoriasis  andTczem!-" 

tt';:ims  r/sir  --^^^  ^^'^-^ 

The  absence  of  itching  from  the  earlier,  and  of  pain  from  the  later 
eruptions  is  very  remarkable,  and  almost  though  not  absolutely  constant. 

l^astly,  the  presence  of  concomitant  lesions  in  other  organs  than  the 
skm,  the  eyes,  the  throat,  the  lymph  glands  or  the  testes,  the  presence  of 
scars  or  maculae,  will  often  render  a  doubtful  diagnosis  certain,  or  their 
absence  will  be  decisive  against  a  suspicious  eruption  being  specific.  Never- 
theless we  must  be  on  our  guard  against  the  common  fallacy  of  supposing 
because  a  patient  has  had  syphilis  or  is  even  suffering  from  syphilitic  lesioni 
at  the  time  of  examination,  that  any  affection  of  his  skin  must  needs  own 
the  same  cause.  We  have  only  to  remember  that  a  man  suffering  from 
syphilis  may  be  attacked  by  smallpox,  typhus,  or  scabies,  and  that  a  patient 
suffering  from  chronic  psoriasis  or  varicose  ulcers  may  contract  lues,  to  see 
the  fallacy  of  trusting  to  what  after  all  is  only  a  probability. 

Congenital  syphilodermia  has  essentially  the  same  characters  as  that  due 
to  an  acquired  lesion;  in  infants  the  commonest  eruption  is  a  coppery, 
blotchy  rash  on  the  nates  and»  thighs.  The  bullous  syphilide  of  the  soles  is 
almost  peculiar  to  the  congenital  disease ;  this  is  often  accompanied  with 
mucous  tubercles  of  the  anus.  In  later  childhood,  typical  gummata  may 
■develop  and  leave  the  characteristic  ulcers  (c/.  vol.  i,  p.  357). 

The  prognosis  and  treatment  of  dermato-syphilis  is  that  of  the  general 
disease  of  which  it  is  part,  and  has  been  already  fully  discussed  in  the  first 
volume.  Mercury  is  almost  always  indicated,  and  iodide  of  potassium  or 
sodium  should  only  be  substituted  when  cutaneous  gummata  or  tertiary 
ulcers  are  present.  If  the  ulcer  does  not  speedily  heal,  the  dose  of  iodide 
should  be  increased.  Phagedsenic  ulceration  always  calls  for  treatment  by 
opium. 

Locally,  the  slighter  forms  of  eruption  need  no  special  treatment.  Ulcers 
and  raw  surfaces  should  have  black  wash  or  red  ointment  applied,  and  con- 
dylomata should  be  dusted  with  calomel.  If  there  is  a  sloughing  or  other- 
wise unhealthy  surface,  iodoform  is  often  used  with  great  benefit. 
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"Heus  tibi  autein — Quidnam  est  ? — Lupus  iu  fabula." 

Terence,  Adelphi,  iv,  i,  31. 

Definition,  history,  and  nomenclature — Anatomy,  histology,  and  local  course — 
A  tuberculous  lesion — Distribution — Symptoms — Age,  etc. — Diagnosis  from 
cancer,  rodent  ulcer,  aiul  syphilis — Pathology — Relation  to  tubercle  and 
scrofida,  to  phthisis  and  other  gramdomata — Clinical  course  and  prognosis — 
Treatment,  local,  internal,  by  inoculation  with  tubercidin  and  by  light. 

Tubercidous  ulcers — Bazin's  erythema  induratum — Tubercidosis  verrucosa. 

Lupus-erythematosus — Pathology — Locality — Course — Histology — Treatment. 

Disseminated  erythematous  lupus. 

RhinoscleromcL 

Of  all  diseases  which  affect  the  skin  alone,  lupus  is  the  most  destructive. 
Unlike  syphilis,  leprosy,  and  malignant  growths,  it  affects  only  the  skin  and 
the  adjacent  mucous  membranes.  Its  seat  is  the  deep  layer  of  the  cutds, 
and  the  epidermis  is  only  involved  subsequently.  It  also  spreads  to  the 
subcutaneous  tissue  and  occasionally  to  adjacent  mucous  membranes,  but 
rarely  to  the  cartilages  or  fascia  pro]3ria  beneath  the  skin ;  and  it  never 
attacks  muscles,  bones,  or  other  deep  structures.  Lupus  is  at  once  a 
chronic  deep  dermatitis  of  a  special  kind  and  a  new  growth  in  the  modern 
sense  of  the  word.  Virchow  included  it  with  tubercle,  lejorosy,  and  syphilis 
among  the  Granulomata,  or  new  growths  which  consist  of  the  same  corpus- 
cular elements  which  form  the  granulations  of  a  healing  ulcer.  By  the 
French  writers  it  was  assumed  to  be  tuberculous  in  nature,  and  was  included 
in  the  family  of  Scrofulides.  This  view,  though  not  shared  by  Hebra  or 
the  earlier  English  dermatologists,  is  now  amply  justified  and  universally 
accepted.  In  earlier  times  lupus  was  confounded  with  ordinary  chronic 
ulcers,  with  cancer,  with  leprosy,  and  most  of  all  with  the  later  forms  of 
lues.  The  lupus  exedens  of  older  writers  was  in  most  cases  tertiary  syphilis, 
e.  g.  the  woodcut  given  as  a  type  of  the  disease  in  Druitt's  '  Vade  Mecum.' 

Lupus*  was  first  carefully  defined  and  described  by  Willan,  and  was 

*  Synonyms. — Tuberculosis  cutis — Noli  me  tangere — Teutigo  prava — Impetigo  rodens 
■ — Herpes  exedens. 

The  word  "  lupus,"  which  has  been  traced  back  by  Virchow  to  the  school  of  Salerno  in 
the  thirteenth  century  (' Archiv.'  vol.  xxxii,  1865),  expresses  the  destructive  ravages  of  the 
disease.  It  is  applied  to  an  incurable  ulcer  by  Alexis  of  Piedmont  (1578).  The  dramatist 
Webster  uses  the  English  equivalent  in  the  phrase  "  the  ulcerous  wolf." 
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figured  by  Bateman  m  his  sixty-seventh  plate.  He  noticed  its  characteristic 
preference  for  the  face,  and  placed  it  among  Tubercula,  i.  e.  new  growths 
not  tuberculous  in  the  modern  sense.  The  distinctions  subsequently  intro- 
duced—iwpws  exedens  and  L.  non  exedens  (Rayer),  the  lupus  "  qui  detruit 
en  surface— en  profondeur— avec  hypertrophie  "  (Cazenave  and  Schedel)— 
Impus  serpigmosus,  syphiliticus,  and  vulgaris,  with  many  others— are 
unnecessaiy  or  mischievous.  Only  one  aberrant  form,  or  rather  allied 
disease.  Lupus  erythematosus,  need  be  separately  described  or  named 

Anatomy.— Lm^u^  begins  by  the  formation  of  minute  nodules  of  granu- 
lation tissue  m  the  deeper  layer  of  the  cutis.  These  can  be  felt  like  shot  in 
the  skm,  although  without  hardness,  and  show  as  reddish  spots  which  mark 
the  "  macular  "  stage.  When  exposed,  they  are  found  to  be  vascular ;  and 
when  several  are  seen  together,  a  yellowish  tint  is  observable  on  pressure, 
which  with  their  soft  translucent  appearance  has  led  to  their  being  com- 
pared to  apple  jelly. 

Histologically,  they  consist  at  first  of  small  nucleated  lymph-like  cells, 
with  very  scanty  stroma.  As  the  disease  goes  on,  these  granulation  nodules 
unite,  and  undergo  changes  in  two  directions.  The  intercellular  substance 
may  become  a  stroma  of  delicate  connective  tissue.  This  may  increase  and 
acquire  firmness  until  it  becomes  fibrous  tissue  with  spindle-shaped  cor- 
puscles ;  and  finally  may  form  a  dense,  contracted  tissue  which  resembles 
an  atrophic  or  hypertrophic  cicatrix.  More  frequently,  however,  either 
universally,  or  with  only  a  certain  amount  of  the  fibrous  transformation 
just  described,  the  new-formed  lupus  tissue  breaks  down,  the  nodules  become 
confluent,  the  cells  undergo  fatty  degeneration,  ulceration  destroys  the  new 
growths,  the  epidermis  gives  way,  and  an  ulcer  results.  The  floor  of  this 
ulcer  is  formed  by  lupous  nodules,  which  can  be  distinguished  by  the  naked 
eye  from  the  healthy  granulations  of  a  healing  sore.  The  edges  are  some- 
what raised  and  can  generally  be  felt  to  consist  of  nodules  which  have  not 
yet  softened.  The  pus  secreted  is  usually  thin  and  scanty.  While  fresh 
deposition  of  nodules  and  fresh  softening  and  ulceration  ensue,  there  is 
usually  some  effort  at  repair  by  the  fibrous  transformation  above  described. 

The  skin  around,  though  red  and  slightly  swollen,  does  not  feel  hot,  and 
the  redness  is  of  a  venous  tint. 

The  whole  process  is  strikingly  similar  to  that  which  occurs  in  the  lungs 
during  the  course  of  phthisis.  There,  also,  we  have  minute  nodules  of 
granulation  tissue,  which  have  been  described  both  as  new  growths  and  as 
inflammatory.  There,  also,  the  nodules  undergo  softening  and  ulceration; 
the  ulceration  spreads,  with  chronic  inflammation  and  continual  deposit  of 
fresh  tubercles.  There,  also,  the  ulcerative  process  is  rarely  unaccom- 
panied by  some  amount  of  fibrous  transformation,  which  in  favourable  cases 
leads  to  the  involution  of  the  disease  and  the  formation  of  a  cicatrix.  The 
bearing  of  this  resemblance  on  the  theory  of  lupus  will  be  presently  seen. 

The  process  above  described  is  extremely  slow.  We  may  watch  lupus 
for  more  than  a  year  before  it  ulcerates.  It  usually  begins  at  a  single  spot 
and  spreads  irregularly  therefrom,  sometimes  in  a  serpiginous  form  and 
comparatively  swiftly,  more  often  with  an  irregular  rounded  shape.  It  is 
rare  for  two  independent  foci  of  lupus  to  be  seen,  but  this  may  sometimes 
occur.  Whether  in  separate  patches  or  as  a  single  spreading  surface,  the 
disease  is  decidedly  unsymmetrical,  unless  it  happens  to  begin  in  the  median 
line. 

The  epidermis  is  usually  more  or  less  thickened,  particularly  the  deepest 
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layer ;  but  the  original  seat  of  the  process  is  between  the  papillary  and  the 
deeper  layer  of  the  cutis,  whence  it  spreads  downwards  as  well  as  upwards, 
until  the  whole  thickness  of  the  true  skin  is  infiltrated.  According  to 
Auspitz,  the  sebaceous  glands  are  destroyed,  the  sweat-glands  are  unchanged, 
the  hair-follicles  disappear  or  are  transformed  into  cysts.  Rindfleisch  taught 
that  lupus  begins  in  the  sebaceous  glands — not  the  erythematous  or  so-called 
sebaceous  form,  but  lupus  vulgaiis;  and  he  even  called  it  an  adenoma. 
This  no  doubt  was  a  mistake;  any  inflammatory  disease  will  show  most 
exudation  in  the  more  vascular  parts  of  an  organ,  and  the  most  vascular 
parts  of  the  skin  are  the  papillae,  the  hair-sacs,  and  the  sebaceous  glands ; 
but  the  glands  themselves  are  not  involved  except  as  a  secondary  result  in 
the  disease.  Neither  Neumaim  nor  subsequent  histologists  agree  with 
Rindfleisch. 

Giant-cells  are  frequently  observed  (Friedlander  in  '  Virchow's  Archiv,* 
1874 ;  and  Thin,  '  Med.-Chir.  Trans.,'  vol.  Ixii).  Hence  lupus  resembles 
tuberculous  lesions  in  histology  as  well  as  in  anatomy.  Finally,  the  charac- 
teristic bacilli  of  tubercle  (vol.  i,  p.  368)  are  present.  They  were  discovered 
by  Doutrelepont  in  1883. 

Locality. — Lupus  by  preference  attacks  the  face,  particularly  the  alse  of 
the  nose,  the  edges  of  the  lips,  the  cheeks,  the  eyelids,  and  the  conjunctiva. 
It  also  occurs  upon  the  ears  and  spreads  to  the  neck.  It  is  rarely  seen  on 
the  scalp  and  is  not  common  on  the  trunk  and  limbs ;  the  hands  and  feet 
are  almost  exempt.  But  there  is  probably  no  part  of  the  body  on  which 
lupus  has  not  been  observed ;  and  although  it  is  rare  to  see  two  lupous 
ulcers  at  once,  it  often,  after  appearing  and  being  cured  upon  the  face, 
reappears  in  another  region.  In  Vienna  the  trunk  and  the  buttocks  appear 
to  be  more  often  the  seat  of  lupus  than  the  arms  and  legs. 

Lupus  also  affects  the  mucous  membrane  of  the  nose,  the  lips,  the  hard 
and  soft  palate,  and  the  larynx  (cf.  p.  128).  It  very  rarely  affects  the 
tongue*  or  the  other  mucous  membranes ;  but  lupus  vaginae  was  described 
by  Matthews  Duncan,  and  it  has  been  i-ecorded  not  only  on  the  scrotum  but 
on  the  prepuce.  When  the  disease  is  unusually  virulent  it  may  occasionally 
penetrate  from  the  skin  or  mucous  membrane  to  the  cartilages  of  nose  and 
ears,  and  even  the  tendons  and  ligaments  of  joints. 

Symptoms. — As  the  progress  of  the  disease  is  slow  and  its  local  signs 
torpid,  so  its  symptoms  are  but  slight.  It  is  astonishing  how  little  pain  is 
felt  even  when  extensive  tracts  of  the  skin  are  deeply  ulcerated ;  as  we 
shall  presently  see,  the  remedy  is  far  more  painful  than  the  disease.  The 
general  health  is  also  unaffected ;  so  that,  except  for  the  disfigurement, 
lupus  would  be  one  of  the  most  easily  borne  of  all  serious  and  destructive 
diseases.  It  is  remarkable  that  patients  suffering  from  lupus  very  seldorn 
have  a  history  of  tuberculosis  in  the  family — not  more  often  than  healthy 
persons.  Nor  are  they,  except  in  rare  cases,  affected  by  phthisis  and  other 
forms  of  internal  tubercle.  Most  remarkable  of  all  is  the  fact  that  the  adja- 
cent lymph-glands  are  scarcely  ever  the  seat  of  secondary  caseous  inflam- 
mation by  infection  from  lupus. 

Etiology. — Though  no  doubt  lupus  is  always  due  to  tuberculous  inva- 
sion, the  disease  certainly  is  not  "  catching  "  or  contagious  in  the  ordinary 
sense  of  the  "word.f 

*  Leloir's  case,  quoted  by  Besn'icr  and  Doyon  (tome  ii,  p.  449),  is  one  of  the  very  few  on 
record  of  lingual  lupus. 

t  There  are,  however,  cases  of  inoculation  recorded,  e.(j.  the  policeman  who  struck  a 
consumptive  burglar  on  the  teeth  and  got  lupus  of  the  hand.  Jadassohn  described  a  case 
from  tattooing,  done  by  a  consumptive  operator. 
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With  respect  to  age,  it  is,  as  commonly  seen,  a  disease  of  young  adult 
life.  But  It  has  then  lasted  in  most  cases  for  several  years,  and  it  may 
•occur  m  young  children.  Wr,  have  observed  it  in  those  not  above  four  or 
live  years  old,  but  it  is  more  common  about  puberty,  and  usually  begins  at 
from  fourteen  or  fifteen  to  tAventy.  After  thirty  it  is  certainly  rare  for  it 
to  begin,  though  cases  of  undoubted  lupus  may  be  occasionally  observed 
which  start  even  later.  According  to  Hebra  and  his  disciples,  it  always 
•begins  before  puberty,  occasionally  in  infancy,  but  usually  from  the  fifth 
to  the  ninth  or  tenth  year. 

In  young  subjects  it  shows  an  almost  constant  tendency  to  spread,  even 
Tvhen  repair,  as  generally  happens,  is  to  some  extent  occurring  at  the  same 
time ;  but  after  thirty  lupus  tends  to  undergo  involution,  and  if  left  to 
Itself  will  in  certain  cases  end  in  cicatrices,  disfiguring  or  disabling  the 
patient,  but  no  longer  active. 

Lupus  is  not  hereditary,  and  has  never  been  seen  at  birth,  nor  does  it 
'Often  affect  more  than  one  member  of  the  same  family.  It  is  probably 
■equally  common  in  both  sexes. 

Devergie  noticed  that  lupus  is  more  often  seen  amongst  hospital  patients 
than  in  private  practice,  and  this  is  certainly  true  in  England  as  well  as  in 
France.    It  is  more  common  in  Vienna  than  in  London.* 

Diagnosis. — The  fact  of  lupus  being  a  deep  inflammation  of  the  skin, 
■and  leaving  scars,  at  once  distinguishes  it  from  eczema  and  all  the  super- 
ficial forms  of  dermatitis  enumerated  in  the  earlier  chapters  of  this  section ; 
nor  is  there  much  practical  difficulty  in  the  diagnosis  from  varicose  and 
traumatic  or  accidental  ulcers.  The  real  difficulties  of  diagnosis  arise 
between  lupus,  syphilis,  rodent  ulcer,  and  cancer  of  the  skin. 

Lupus  is  distinguished  from  cancer  by  the  absence  of  pain,  by  its  slow 
progress,  by  its  beginning  early  in  life,  by  the  presence  of  granulations,  the 
absence  of  haemonrhage,  and  the  nodulated,  but  not  uniformly  and  densely 
infiltrated,  edge.  Invasion  of  deeper  structures  and  secondary  enlargement 
of  the  corresponding  lymph-glands  decides  the  case  to  be  cancerous,  but  our 
object  is  to  establish  a  diagnosis  long  before  this  point  has  been  reached. 

Rodent  ulcer  is  covered  by  an  adherent  reddish-brown  scab,  which  when 
present  is  characteristic ;  but  it  may  have  been  removed  by  accident,  by 
poulticing  or  by  other  remedies,  before  the  lesion  is  seen.  The  edges 
are  neither  thick,  hard,  and  infiltrated  like  those  of  epithelial  cancer,  nor 
do  they  contain  little  nodules,  as  in  lupus.  Granulations  are  absent,  the 
'ulcer  being  of  the  kind  known  as  "  indolent,"  while  that  of  lupus  is  what  is 
■called  "  weak."  Like  lupus,  its  favourite  seat  is  on  the  face,  but  in  the 
neighbourhood  of  the  eyes  rather  than  on  the  cheeks  and  nose ;  it  is  always 
single,  and  never  extends  so  widely  as  lupus ;  it  makes  no  attempt  at  spon- 
taneous cicatrisation ;  and  it  only  occui*s  in  those  who  are  past  middle  life. 

Syphilitic  ulcers  have  an  undermined,  not  an  infiltrated  or  nodular 
edge ;  the  colour  of  the  surrounding  skin  is  brownish  or  yellowish,  whereas 
that  of  lupus  is  of  a  more  venous,  e.  purplish  red.  In  both  there  may  be 
■considerable  crusts,  forming  what  is  described  as  "  rupia  "  and  "  ecthyma  " 
in  the  one  case,  and  as  "  lupus  pustulosus  et  crustaceus  "  in  the  other  ;  but 
"when  these  are  removed,  the  more  characteristic  ulcerated  surface  beneath 
will  be  seen.  The  scars  which  result  when  a  syphilitic  ulcer  is  healed  often 
resemble  those  of  lupus,  but  they  are  less  apt  to  be  hypertrophied,  they 


*  It  appears  to  be  rare  in  New  England,  where  consumption  is  very  common. 
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are  much  more  pigmented,  and  seldom  present  the  pink  aspect  and  enlarged 
veins  which  are  often  seen  after  lupus  is  healed. 

Moreover,  tertiary  syphilitic  ulcers  begin  as  a  rule  Avith  the  formation  of 
fi  gumma  in  or  under  the  skin,  deeper  than  the  nodules  of  lupus  and  less 
early  affecting  the  epithelium.  In  the  nose  this  distinction  is  most  appli- 
cable— lupus  begins  at  the  edge  of  the  nostril  and  slowly  creeps  on,  only 
iiffecting  the  cartilages  (if  it  does  at  all)  in.  its  latest  stages ;  whereas 
syphilis  begins  in  the  perichondrium  or  periosteum,  and  has  already  de- 
stroyed much  underlying  tissue  before  the  ulcer  on  the  skin  appears.  The 
nose  which  has  lost  its  tip  or  alae  has  usually  been  affected  by  lupus ;  that 
which  has  lost  its  bridge,  by  syphilis.  Extensive  disease  of  the  skin,  with 
the  cartilages  and  septum  intact,  is  most  likely  lupus ;  a  small  ulcer  with  a 
deep  foul  cavity  beneath  it,  and  exposed  bone  and  cartilage,  is  almost  cer- 
tainly syphilis.  The  frightful  cases  of  desti-uction  of  the  greater  part  of 
the  face  and  opening  of  the  orbit,  pharynx,  and  posterior  nares,  which 
figured  in  museums  and  plates  as  lupus  exedens,  were  tertiary  syphilis, 
neglected  Or  ill-treated,  cases  which  the  better  diagnosis  and  improved 
■therapeutics  of  modern  times  have  happily  banished  from  civilised  countries. 

Apart  from  the  local  characters,  diagnosis  between  syphilis  and  lupus 
-will  be  much  helped  by  remembering  that  syphilitic  ulcers  are  frequently 
multiple,  lupus  very  rarely  so ;  and  that  secondary  implication  of  lymph- 
glands,  with  characteristic  induration,  is  common  in  syphilis — rare  and  only 
:as  the  accidental  consequence  of  temporary  inflammation,  which  renders 
them  soft  and  painful,  in  lupus.  Again,  the  syphilitic  ulcer  is  usually  accom- 
panied by  other  cutaneous  lesions ;  the  lupous  ulcer  has  no  complication. 
Syphilis  begins  after  puberty,  often  long  after;  lupus  before  puberty  or 
shortly  after.  Lastly,  lupus  is  a  disease  of  the  skin  and  nothing  else, 
whereas  syphilitic  gumniata  and  ulcers  will  be  generally  accompanied  by 
■other  signs  of  lues  in  the  bones,  glands,  tongue,  or  viscera. 

Of  the  cutaneous  lesions  of  congenital  syphilis,  the  early  coppery  rashes 
have  no  resemblance  to  lupus,  and  the  later  gummatous  ulcers  are  like  those 
of  tertiary  acquired  syphilis,  and  unlike  the  ulcers  of  lupus. 

Pathologtj — relation  to  syphilis. — Although  it  is  scarcely  possible  to 
confound  lupus  with  the  ordinary  lesions  of  congenital  syphilis,  it  was  once 
supposed  by  respectable  authors  that  lupus  is  the  result  of  inherited 
syphilis.*  But  no  one  pretends  that  a  child  with  a  syphilitic  father  or 
brothers  is  thereby  prevented  from  becoming  the  subject  of  lupus,  and  if  so 
the  two  diseases  must  occasionally  occur  in  the  same  family  or'  the  same 
individual.  Persons  affected  with  lupus  may  acquire  syphilis,  and  persons 
Avho  inherit  syphilis  may  be  attacked  by  lupus.  Owing  to  Mr  Hutchinson's 
classical  observations,  we  can  now  recognise  congenital  syphilis  not  only  in 
infants,  but  in  later  life ;  and  we  find  that  such  persons  are  not  more  liable 
to  lupus  than  others. 

The  assumption  that  there  is  such  a  thing  as  "  syphilitic  lupus,"  a  kind 
of  hybrid  between  two  diatheses,  is  also  unjustified;  and,  like  similar 
diagnoses  of  "  rheumatic  gout "  or  hybrids  of  scarlatina  and  measles,  is 
practically  mischievous.    At  the  same  time  the  diagnosis  between  syphilis 

*  Hebra  himself  was  led  into  this  opinion  by  a  striking  case  in  his  own  in-actice,  where 
a  syphilitic  father  had  borne  to  him,  first,  a  stillborn  child ;  secondly,  one  which  died  in  a 
few  months  with  the  ordinary  marks  of  inherited  syphilis ;  then  a  third  who  survived, 
after  suffering  from  congenital  syphilis  of  the  skin  and  bones;  while  the  last,  who  was 
born  apparently  healthy,  remained  so  for  some  years,  but  became  before  puberty  the 
subject  of  typical  lupus. 
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and  lupus  is  often  difficult,  and  even  with  care  and  experience  one  may 
mistake  the  one  for  the  other— at  least  the  present  writer  has  done  so 

Relation  to  tubercle.— The  French  school  have  always  held  lupus  to  be 
a  scrofulide."  This  word  was  invented  by  Bazin  and  Hardy  in  imitation 
oi  the  Syphihdes  of  Biett  and  Alibert.  Bazin  included  among  "  Scrofulides 
benignes,"  chilblains,  erythema,  strophulus,  prurigo,  lichen,  eczema,  un- 
petigo,  and  some  fonns  of  acne.  These  were  justly  excluded  by  the  sounder 
judgment  of  M.  Hardy,  who  precisely  defined  his  scrofulides,  and  regarded 
their  relation  to  scrofula  as  that  of  the  syphilides  to  syphilis,  never  develop- 
ing without  it,  and  diagnostic  of  its  presence.  He  included  lupus,  which 
Biett  had,  with  his  usual  good  sense,  separated  from  all  other  diseases,  while 
Alibert  had  lumped  it  with  eczema  and  psoriasis  among  the  "  dartres." 
Cazenave  described  four  species  of  scrofulide  under  lupus:  erythematous, 
tubercular,  ulcerous,  and  hypertrophic.  Bazin's  division  of  "  Scrofulides 
malignes"  was  into  erythematous,  tubercular,  and  scrofulide  crustacee 
ulcereuse.  Hardy  addressed  the  same  reproach  to  the  third  of  Bazin's  as 
to  the  last  two  of  Cazenave's  species,  and  himself  described  the  following 
five  varieties  of  scrofulides.* 

1.  Scr.  erythemateuse. — This  corresponds  to  erythematous  lupus,  an  xm- 
doubtedly  distinct  affection,  which  will  be  described  below. 

2.  Scr.  cornee  et  acneique. — This  is  not  what  other  Trench  wi-iters  de- 
scribe as  acne  cornee,  a  curious  affection  of  the  sebaceous  glands  unaccom- 
panied with  inflammation,  also  called  "  ichthyosis  follicularis "  (p.  915). 
The  scrofulide  cornee  of  Hardy  consists  of  groups  of  comedones,  placed  on 
a  purplish-red  patch,  and  is  followed  by  depressed  cicatrices  unpreceded  by 
ulceration.  It  appears  upon  the  face,  has  a  very  slow  course,  and  occurs 
(we  may  presume)  only  in  persons  who  for  some  other  reason  are  entitled 
to  the  epithet  scrofulous.  It  corresponds  to  Devergie's  Herpes  cretace,  and 
to  Chausit's  Acne  atrophigue. 

This  affection  would  now  probably  also  be  called  lupus  erythematosus 
or  lupus  sebaceus. 

3.  Scr.  pustuleuse. — This  is  the  most  frequent  variety ;  it  begins  either 
by  a  number  of  pin's-head  pustules  grouped  on  a  small  red  patch,  lasting 
from  a  week  to  a  fortnight  and  leaving  a  yellow  scab,  or  else  with  a  large 
pustule,  like  that  of  ecthyma,  which  when  ruptured  gives  place  to  a  dark 
prominent  crust,  which  other  dermatologists  would  name  rupia.  The  part 
usually  affected  is  the  nose,  the  course  is  very  slow  and  unaccompanied  by 
itching  or  pain,  but  the  most  characteristic  point  is  that  when  the  crusts, 
which  are  very  adherent,  are  removed,  ulceration  is  found  beneath.  This 
ulceration  is  not  deep,  the  surface  is  pale  and  sometimes  presents  little 
hard,  dry,  rough,  warty  nodules,  which  led  Hardy  originally  to  describe  the 
variety  as  "  scrofulide  verruqueuse." 

This  lesion  would  by  German,  English,  and  American  dermatologists  be 
recognised  as  a  form  of  lupus  (Impetigo  rodens),  which,  as  above  described, 
frequently  begins  in  pustules  and  is  accompanied  by  large  scabs.  The  slow 
course  of  the  disease  makes  the  subsequent  ulcerated  stage  much  more 
familiar,  but  even  if  watched  from  the  beginning,  cases  of  lupus  with  pus- 
tules and  large  prominent  crusts  are  seen  in  London,  in  a  minority  not  less, 
perhaps,  than  a  third  or  fourth  of  the  whole. 


*  The  later  volume  ('Maladies  de  la  Peau'),  published  in  1886,  did  uot  ou  this  subject 
deviate  from  that  which  was  taught  in  1864. 
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i.  Set:  tuberculeuse*  is  divided  again  into  a  superficial  and  a  deep  variety, 
and  the  former  distinguished  as  sometimes  disseminated  over  various  parts 
of  the  body  and  sometimes  localised,  sometimes  inconspicuous  and  ending 
in  a  light  atrophic  scar,  sometimes  hypertrophied,  especially  when  it  affects 
the  genital  organs.  M.  Hardy  speaks  of  the  deeper  tubercular  sorofu- 
lides  as  producing  "  ces  vastes  destructions,  ces  plaies  epouvantables  et 
hideuses  qu'on  ne  rencontre  que  trop  souvent  a  la  face,"  and  as  occasionally 
proving  fatal,  with  profuse  suppuration,  cachexia,  and  hectic;  while,  if  it 
heals,  large  cicatrices  follow  on  the  eyelids,  lips,  neck,  ea.rs,  or  nostrils,  like 
those  produced  by  severe  burns. 

This  is  obviously  lupus  exedens  in  its  severest  and  most  destructive 
form,  but  not  differing  from  the  slighter  forms  accompanied  with  true 
ulceration,  except  in  degree.  Moreover,  even  when  untreated,  the  ravages 
of  lupus,  however  hideous,  are  more  remarkable  for  their  contrast  with  the 
deeper  destruction  of  syphilis  and  cancer  than  for  their  extent  and  severity 
compared  with  other  diseases  of  the  skin. 

5.  Scr.  phlegmoneuse. — This  is  a  superficial  ulcer  which  begins  in  a 
phlegmon  as  big  as  an  almond  or  a  nut ;  this  gradually  softens,  fluctuates, 
acquires  a  purplish-red  colour,  and  at  last  discharges  a  little  thin  pus ;  a 
scab  forms,  and  this  process  may  be  repeated  and  become  chronic  until  a 
large  surface  becomes  ulcerated.  The  disease  appears  chiefly  on  the  face, 
but  also  on  the  trunk  and  limbs.  It  also  leaves  a  scar,  at  first  violet- 
coloured,  afterwards  pale,  irregular,  and  reticulated. 

This  somewhat  rare  variety  will  be  recognised  as  what  Hilton  and  other 
surgeons  of  his  day  used  to  describe  as  "  scrofulous  ulcer."  No  doubt  it 
deserves  separate  mention,  and  whether  regarded  histologically,  or  from 
the  point  of  view  of  pathology  and  treatment,  it  is  closely  allied  to  lupus. 
When,  however,  it  occurs  on  other  parts  than  the  face,  the  primary  abscess 
is  often  due  to  suppm-ation  of  a  tuberculous  lymph-gland,  of  which  there  are 
not  a  few  too  small  to  be  recognised  by  the  anatomist,  but  apparent  when 
enlarged  by  the  hypertrophy  of  Hodgkin's  disease  or  by  caseous  inflam- 
mation. 

It  is  remarkable  that  the  rare  papular  affection  of  the  skin  described  by 
Hebra  as  lichen  scrofulosorum  (p.  860),  and  also  the  dry,  harsh  condition 
called  pityriasis  tabescentium,  are  not  included  in  the  above  account  of 
scrofulides. 

The  term  Scrofula  originally  denoted  a  swollen  neck,  which  in  some 
children  makes  the  head  pass  into  the  shoulders  with  scarcely  any  con- 
striction, as  it  does  in  a  pig  (scrofa).  This  usually  depends  on  a  chronic 
caseous  enlargement,  with  characteristic  suppuration  and  subsequent  cica- 
trices, of  the  cervical  lymph-glands.  The  word  struma  also  meant  a  swollen 
neck,  and  while  in  England  it  is  used  as  a  vague  synonym  of  scrofula,  which 
had  better  be  discarded,  in  Germany  it  is  applied  to  another  cause  of  a 
chronic  swollen  neck,  namely,  bronchocele  or  goitre. 

The  caseous  degeneration  is,  as  Virchow  long  ago  pointed  out,  not 
characteristic ;  for  it  may  occur  in  arteries  as  atheroma,  in  the  skin  as 
xanthelasma,  in  the  middle  of  tumours  and  even  of  cancers.  Most  cases  of 
caseous  disease  of  the  lympharia  will,  on  careful  examination,  be  found  not 
to  be  idiopathic,  but  secondary  to  mucous  or  cutaneous  irritation.  If  indu- 
rated lympharia  are  discovered,  we  at  once  seek  for  a  primary  affection  in 
a  chancre,  if  cancerous  in  a  primary  tumour  or  epithelial  surface,  if  suppu- 

*  I.  e.  nodular,  tubercular — not  tuberculous,  as  tlie  two  words  are  used  at  present. 
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rating  m  a  primary  wound  or  inflammation  of  the  skin  or  mucous  membrane 
In  the  same  way  caseous  lymph-glands  can  generally  be  traced  to  chronic 
tuberculous  inflammation  of  the  surface  from  which  they  receive  their  lymph 
In  the  neck  they  are  most  frequently  traceable  to  the  throat  mth  its  tonsils 
and  other  lymphatic  organs,  more  rarely  to  the  scalp,  the  teeth,  or  the  ear ; 
bronchial  lymph-glands  become  caseous  in  consequence  of  chronic  or  re- 
peated subacute  tuberculous  broncho-pneumonia;  mesenteric  Ivmpharia 
in  consequence  of  chronic  or  subacute  tuberculous  enteritis.  These  three 
groups  of  lympharia  in  the  neck,  the  thorax,  and  the  abdomen  are  the 
principal  seats  of  so-called  scrofula,  and  the  reason  is  probably  because  the 
mucous  membrane  of  the  fauces,  the  bronchial  tubes,  and  the  small  intes- 
tine IS  pre-eminently  rich  in  adenoid  or  lymphatic  tissue.  In  all  genuine 
cases  of  scrofula,  whether  affecting  the  bones  and  joints,  the  lymph-glands 
or  the  skin,  tubercle  bacilli  are  to  be  found,  and  thus  the  term  has  become 
superfluous.  Watson's  classical  account  of  the  two  types  of  scrofulous  chil- 
dren left  one  sceptical  of  the  same  morbid  disposition  showing  itself  in 
such  opposite  ways ;  and  it  is  now  clear  that  "  pretty  scrofula  "  was  in  most 
cases  tuberculosis,  and  "  ugly  scrofula  "  inherited  syphilis. 

So  that  the  relation  between  scrofula  and  lupus  is  really  that  both  are 
tuberculous. 

The  nodules  and  granules  of  lupus  contain  a  bacillus  which  in  forai,  size, 
and  reaction  to  staining  agents  is  indistinguishable  from  that  found  in 
phthisical  sputum.  It  is  present,  however,  in  small  numbers,  and  sometimes 
needs  prolonged  search  before  its  presence  is  ascertained;  but  present  it 
always  is. 

^  This  review  of  the  doctrines  of  the  French  school  on  this  subject  cer- 
tainly entirely  justifies  them;  and  the  accuracy  of  the  descriptions  above 
given  (c/.  Besnier,  'Ann.  de  Derm,  et  de  Syph.,'  torn,  vi,  pp.  1—8). 

Nevertheless  it  is  extremely  rare  to  see  lupus  among  the  countless 
victims  of  phthisis,  i.  e.  of  chronic  tuberculous  inflammation  of  both  lungs. 
Nor,  looking  at  the  question  from  the  opposite  point  of  view,  has  the  writer 
found  among  patients  with  lupus,  either  in  hospital  practice  in  London  or 
in  the  large  numbers  under  Hebra's  own  treatment,  any  considerable  number 
of  cases  of  phthisis ;  *  and  yet  phthisis  is  remarkably  common  both  in 
England  and  in  Vienna,  so  that  it  has  been  regarded  by  English  writers 
as  the  characteristic  scourge  of  this  country,  and  by  Austrian  writers  as  so 
peculiar  to  Vienna  that  its  prevalence  has  been  explained  by  the  geological 
condition  of  the  soil. 

Relation  to  c/ranulomata. — Auspitz — who  widely  departed  from  Hebra's 
classification — puts  lupus  among  what  he  styles  "  chorio-blastosen,"  or  anom- 
alies of  growth  of  the  corium  and  subcutaneous  tissue.  He  subdivides  this 
group  into  simple  hypertrophic  {macrosomia)  and  paratypical  or  abnormal 
growths,  which  include  the  granulonuvta.  Here  lupus  finds  a  place  side  by 
side  with  leprosy,  scrofulodermia  papulosa  (or  lichen  scrofulosus),  and  scrofu- 
lodermia  pustulosa  (or  acne  cachecticorum),  scrofulodennia  ulcerosa  (or 
tuberculous  ulcers  of  the  skin),  tuberculosis  cutis  (as  a  separate  condition), 
syphilis,  and  lastly  rhinoscleroma. 

This  is  closely  following  Virchow's  arrangement  of  tubercle,  lupus,  and 
leprosy  among  the  granulomata. 

Neisser  placed  lupus  with  tuberculosis  of  the  skin  and  scrofulodermia 

*  The  writer  once  had  a  patient,  aged  thirty,  wlio  suffered  from  lupus  for  eighteen 
years,  who  had  haemoptysis  at  intervals  since  he  was  seventeen,  and  wlio  tlien  showed 
the  physical  signs  of  phthisis;  but  such  cases  are  in  his  experience  decidedly  rare. 
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in  one  division  of  a  group  of  chronic  infectious  diseases  of  tlie  skin,  wliicK 
includes  in  addition  leprosy,  syphilis,  glanders,  rhinoscleronia,  and  fram- 
bcesia.    He,  however,  excluded  erythematous  lupus  from  the  group.* 

Lupus  may  be  defined  as  a  chronic  deep  dermatitis  of  the  granuloma 
type,  depending  on  the  presence  of  the  tuberculous  bacillus.  But  there 
would  be  no  advantage  in  forsaking  the  well-established,  familial-,  short,  and 
expressive  name  lupus  for  that  of  cutaneous  tuberculosis. 

Moreover,  there  are  other  cutaneous  disorders  which  have  more  or  less, 
close  association  with  tubercle.  There  are  tuberculous  ulcers  which  are 
multiple,  and  have  neither  the  aspect,  the  distribution,  nor  the  course  of 
lupus  (p.  985). 

Another  tuberculous  lesion  is  the  wart-like  growth  known  as  Verruca 
necrocjenica ;  also  Lupus  erythematosus  (p.  987),  Bazin's  disease  (p.  986), 
Ehinoscleroma  (p.  990),  and  "Lichen  scrof ulosorum "  (p.  860),  which  all 
have  more  or  less  close  relation  to  tubercle. 

Why  tuberculous  ulceration  of  the  skin  should  be  so  shallow  and  so  slow 
is  hard  to  say.  Perhaps  the  exposure  of  the  face  to  cold  air  may  prevent 
the  tuberculous  process  going  on  as  rapidly  as  it  does  in  the  lungs  and 
internal  mucous  membranes. 

Clinical  course  and  prognosis. — Lupus  is  one  of  the  most  chronic  of  dis- 
eases. It  creeps  on,  usually  with  an  imperfect  attempt  at  healing,  some- 
times retreating  until  it  almost  disappears,  and  then  again  advancing  with 
a  persistence  and  rapidity  foreign  to  its  usual  character.  In  the  end,  if 
left  to  itself,  it  probably  heals,  leaving,  however,  indelible  marks  of  its. 
presence  in  hideous  scars,  contracted  limbs,  distorted  features,  or  obliterated 
orifices.  It  is  singularly  free  both  from  pain  and  from  irritation,  and  never 
affects  internal  organs.  It  does  not  produce  secondary  caseous  inflammation 
of  the  lymph-glands  which  correspond  to  the  affected  skin,  and  never  leads 
to  general  tuberculosis  of  the  internal  organs.  Happily  it  is  amenable  to 
the  eflficient  treatment  which  has  been  established  within  the  last  forty 
years,  so  that  the  prognosis  almost  entirely  depends  upon  the  early  recog- 
nition of  the  disease  by  a  skilled  practitioner. 

Treatment. — Bateman  remarks  that  he  knows  "  no  medicine  which  has 
been  of  any  essential  service  in  the  cure  of  lupus,"  and  that  "  it  requires 
the  constant  assistance  of  the  surgeon."  Wilson,  in  the  first  edition  of  his 
treatise  (1842),  by  a  remarkable  omission  mentions  neither  the  disease  nor 
the  name ;  in  the  later  ones  he  recommends  caustic  applications  and  a 
prolonged  course  of  liquor  arsen.  et  hydrarg.  iodid.,  i.  e.  Donovan's  solution. 
The  usual  practice  of  the  earlier  English  dermatologists  appears  to  have 
been  to  use  arsenic  and  so-called  tonics.  It  was  Hebra  who,  regarding 
lupus,  like  most  other  diseases  of  the  skin,  as  a  purely  local  lesion,  reso- 
lutely attacked  the  diseased  tissue,  and  by  destroying  it  produced  a  healthy 
inflammation  Avhich  ended  in  cure.  The  determination  with  which  he  carried 
out  this  method  often  led  to  the  most  remarkable  success.  Tilbury  Fox 
introduced  the  Viennese  treatment  into  England,  and  maintained  that  the 
real  treatment  of  lupus  consists  in  destruction  of  the  diseased  tissue  by 
caustics.  In  France,  Hardy  recommended  iodine — one  part  dissolved  in 
thirty  of  water  with  the  help  of  three  of  potassium  iodide.  Even  this  he 
admits  is  useless  in  most  cases,  and  recourse  must  then  be  had  to  stronger 
caustics,  as  chloride  of  zinc  or  jjotassa-fum. 

*  Phnnbc  spokfi  of  lupns  as  a  strnmous  iifFection.  Ernanius  Wilson  maintnined  the 
game  relation;  Dr  Faprgesaid  tlint  "  it  is  ni)t  to  ocnur  in  scrofulous  persons,"  and  Dr  Live- 
ing  that  "  it  belongs  rather  to  the  scrofulous  diathesis." 
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diseased  ^urfio;  1  Chloroform  should  be  given  and  the  whole  of  the 
diseased  surface  scraped  away.  It  is  astonishing  how  boldly  a  skilful 
Z!r,  T  -^trument,  employing  enough  force  to  remove  all  the 
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tive agent.     The  haemorrhage  produced  by  these  operations  is  less  than 
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sufficient  after  a  single  sitting,  and  seldom  requires  more  than  two  or  three 
The  saving  of  time  as  well  as  of  pain  to  the  patient  is  great 

_  Caustic  potash,  applied  as  it  used  to  be  in  stick,  is  not  only  extremely 
painful  but  even  with  the  greatest  care  will  destroy  healthy  as  well  as 
diseased  tissue.  Hebra's  arsenical  paste  is  less  destnictive,  but  causes  great 
inflammation  as  well  as  pain,  and  is  every  way  inferior  to  scrapin<r 

ITie  pyroffalhc  acid  introduced  by  Jarisch  is  probably  the  next  best 
local  application.  It  should  be  used  as  an  ointment  of  10  per  cent  which 
IS  better  than  solution  or  plasters.    It  causes,  however,  considerable  pain 

Another  plan  of  treatment,  also  introduced  by  Volkmann,  and  carried 
out  by  Vidal  and  Besnier  in  France,  by  Mr  Squire  and  Dr  Stowers  in  this 
country,  is  scarification,  or,  as  the  operation  is  now  performed,  minute  stabs 
with  a  lancet,  or  an  instrument  made  for  the  purpose.  The  section  of  im- 
mense numbers  of  blood-vessels  produces  temporary  haemorrhage,  but  after- 
wards obliteration  of  their  channels  and  anaemia  of  the  lupus  spots. 

The  galvanic  cautery,  though  sometimes  applicable  and  less  painful  than 
would  have  been  supposed,  has  the  same  drawback  as  caustic  potash  and 
sulphuric  acid— that  is,  it  destroys  diseased  and  healthy  tissues  alike. 

The  Paquelin  knife  combines  cutting  and  burning,  and,  though  still 
•used  in  Vienna,  will  probably  soon  follow  similar  methods  into  disuse. 

Whatever  agent  be  chosen,  it  is  of  paramount  importance,  for  the  suc- 
cessful treatment  of  lupus,  to  recognise  its  character  as  a  new  growth  which 
must  be  destroyed.  So  long  as  any  of  the  granulations  remain  it  is  liable 
to  return.  Once  rooted  out,  it  is  rare  for  this  to  happen,  or  even  for  it  to 
appear  in  another  part  of  the  skin.  Occasionally  the  knife  may  be  em- 
ployed to  excise  part  of  the  tip  of  an  ear  or  some  other  circumscribed  piece 
of  skin;  but  scraping  or  caustic,  or  the  two  combined,  are  in  a  great 
majority  of  cases  as  effectual,  and  the  results  are  better.  Indeed,  when 
early  and  thoroughly  treated,  lupus  becomes  a  manageable  disease,  and  the 
cicatrices  which  result  are  often  surprisingly  slight. 

In  the  more  superficial  fonus  of  lupus  such  vigorous  means  are  generally 
unnecessary,  though  wherever  ulcers  or  granulations  are  seen,  their  destruc- 
tion by  some  means  or  other  is  the  only  thorough  method  of  cure.  The 
milder  applications  which  have  been  recommended,  such  as  tincture  of 

*  See  his  paper  on  "Lupus  and  its  Treatment,"  translated  for  the  Sydenham  Society 
in  '  German  Clinical  Lectures/  1876. 
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iodine,  iodoform  ointment  (half  a  drachm  to  an  ounce),  resorcin  ointment 
(a  drachm  to  the  ounce),  and  strong  solution  of  nitrate  of  silver  (a  drachm 
to  an  oimce),  may  probably  stop  the  disease  at  an  early  stage.  They  cer- 
tainly check  its  progress,  and  may  be  usefully  employed  whenever  more 
decisive  treatment  is  counter-indicated  or  postponed. 

Since  Finsen,  of  Copenhagen,  in  1897,  introduced  the  treatment  of  lupus 
by  light,  considerable,  and  sometimes  brilliant,  success  has  followed  it.  If 
solar  light  is  attainable,  the  actinic  rays  of  the  violet  part  of  the  spectrum 
should  alone  be  used,  so  as  to  prevent  heating  and  burning  of  the  skin. 
If  the  arc-light  (50  or  60  amperes)  is  used,  the  affected  skin  is  first  com- 
pressed by  a  transparent  lens,  to  cause  local  ansemia,  for  a  sitting  of  from 
half  an  hour  to  an  hour  each  day.  The  objections  to  the  treatment  are  the 
length  of  the  cure,  which  needs  twelve  months  more  or  less,  and  the  expense 
of  the  apparatus. 

The  Rontgen  rays  have  also  been  used,  but  with  less  success  and  greater 
drawbacks,  particularly  the  severe  pain. 

Although  local  treatment  is  essential  for  lupus,  and  is  often  sufficient 
without  any  other  methods,  many  dermatologists  strongly  recommend  the 
internal  administration  of  cod-liver  oil.  Even  Hebra  admitted  its  value, 
and  used  to  apply  it  locally  to  the  sores  as  well  as  internally.  It  is  unwise 
to  trust  to  this  remedy  without  attempting  local  measures  as  well;  but 
wherever  swollen  glands  or  phthisical  symptoms  are  present,  or  when  want 
of  weight  and  flabby  muscles  show  malnutrition,  oleum  morrhuse  ought  un- 
doubtedly to  be  given. 

Some  of  the  most  scaly  forms  of  lupus  are  said  to  be  cured  by  arsenic, 
but  if  we  cannot  recognise  such  transition  forms  as  are  called  psoriasis- 
lupus,  we  may  suspect  these  cases  of  being  really  psoriasis,  and  not  lupus 
at  all,  just  as  serpiginous  lupus  is  often  difficult  to  distinguish  from 
syphilodermia,  and  owing  to  this  diflficulty  has  sometimes  been  supposed  to 
be  cured  by  iodide  of  potassium. 

Treatment  hy  inoculation. — ^Injection  with  Koch's  tuberculin  has  been 
widely  tried  as  a  treatment  for  lupus,  and  with  almost  as  unfavourable 
results  as  it  gives  in  phthisis.  The  injection  is  followed  by  marked  febrile 
reaction,  confirming  the  conclusion  above  reached,  that  lupus  is  truly  tuber- 
culous. The  bacilli  are  not  killed,  but  this  is  of  less  importance  where  they 
are  so  few.  The  granulation  tissue  becomes  more  vascular,  swollen,  and 
painful,  as  in  tuberculous  lungs,  lymph-glands,  and  joints.  After  repeated 
injections  tolerance  is  established,  and  the  local  excitement  subsides. 

In  some  few  cases  the  result  is  decided  improvement.  In  most  there  is 
no  visible  change,  and  in  some  the  effect  is  injurious. 

The  new  tuberculin  has  been  tried  with  some  misgivings,  and  certainly 
causes  less  harm  than  the  original  one :  whether  it  does  more  good  is 
doubtful. 

Tuberculous  ulceration  of  the  skin. — It  may  seem  contradictory,  after 
the  evidence  above  given,  that  lupus  is  itself  an  ulceration  which  is  accom- 
panied by  the  characteristic  microbe  of  tubercle,  to  distinguish  another 
disease  which  is  also  ulcerative  and  also  tuberculous.  But  clinically  we  are 
bound  to  follow  the  natural  history  of  diseases  rather  than  their  anatomy 
or  origin,  and  those  which  differ  in  aspect,  course,  and  treatment  demand 
separate  notice. 

Lupus,  though  a  deep  inflammation,  is  not  exclusively  ulcerative ;  scales. 
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pustules,  and  other  mflammutory  products  make  up  much  of  the  diseased 
structure ;  and  although  tuberculous  in  nature,  it  is  not  often  associated 
with  other  forms  of  tubercle  in  the  bones,  joints,  and  lungs.  But  there  has 
long  been  recognised  an  ulcer  which  is  distinct  in  appearance  from  lupus 
which  IS  more  like  that  of  syphilis,  and  which  is  characteristic  of  the  con- 
dition known  as  tuberculosis  of  the  lymph-glands  and  joints,  the  lungs  and 
the  serous  membranes. 

Tubercular  ulceration  is  usually  nmltiple ;  the  ulcers  are  rounded,  with- 
out the  thickened  border  of  lupus,  often  somewhat  undermined,  not  slough- 
ing or  phagedsemc,  but  with  pale,  large,  oedematous  granulations  They 
are  situated  on  the  face,  trunk,  or  limbs,  most  often  on  the  last,  and  are 
irregularly  placed.  They  may  occasionally  be  seen  on  the  lips,  or  about 
the  genital  and  anal  orifices.  They  are  more  sensitive  than  the  sores  of 
lupus  or  of  syphilis.  They  are  most  often  seen  in  children  or  very  young 
adults,*  and  are  frequently  accompanied  by  signs  of  caries,  by  caseous 
glands,  or  by  other  tuberculous  lesions. 

The  local  appearance,  the  locality,  and  concomitants  are  unlike  those  of 
lupus  vulgaris  or  lupus  erythematosus.  Confusion  with  acquired  or  con- 
genital syphilis  is  easier.  But  the  ulcers  are  not  the  result  of  a  sloughing 
gumma;  they  have  a  purplish  cyanotic,  not  a  brownish,  coppery  border; 
they  are  more  painful,  and  they  are  accompanied  by  the  concomitant  lesions 
of  tuberculosis,  and  not  of  syphilis. 

The  treatment  is  chiefly  internal,  by  oleum  morrhuse,  steel,  good  food, 
and  good  air,  with  soothing  or  gently  stimulant  local  applications. 

The  only  other  cutaneous  lesions  which  the  writer  has  seen  accompany- 
ing the  ulceration  are — the  curious  dry  condition  known  as  pityriasis  tab'e- 
scentium  (p.  917),  and  pustules,  which  might  be  called  impetigo  or  ecthyma, 
scattered  over  the  limbs. 

Bazin's  disease  {erytheme  indure  scrofuleux,  as  he  called  it,  or  Latinised 
as  erythema  induratum),  has  no  relation  to  Erythema  as  above  defined 
(pp.  893-5),  for  it  is  chronic  and  ulcerative,  and  most,  if  not  all  of  the  cases 
described  under  this  title  are  better  called  indolent  tuberculous  ulcers  of 
the  legs,  Avith  unusual  amount  of  precedent  venous  congestion,  oedema,  and 
induration.  (The  best  account  of  it  is  by  Dr  Colcott  Fox,  in  the  '  British 
Journal  of  Dermatology '  for  1893,  p.  225.)  Anyone  looking  at  the  coloured 
lithograph  which  accompanies  this  article  will  recognise  the  undermined, 
indolent,  cyanotic  ulcers  of  "  scrofula  " — as  unlike  lupus  as  syphilis. 

It  has  been  confounded  with  erythema  nodosum,  and  with  gummatous 
ulcers,  but  is  utterly  unlike  the  former ;  and  though  it  sometimes  looks  at 
first  sight  like  tertiary  ulceration,  the  colour,  uniformity,  and  locality 
seldom  fail  to  distinguish  it,  apart  from  the  presence  of  other  tuberculous, 
and  absence  of  syphilitic  lesions. 

Although  the  calf  of  the  legs  is  the  most  frequent  seat  of  the  disease, 
it  may  be  found  elsewhere  about  the  knees,  and  occasionally  on  the  upper 
extremities. 

It  is  most  common  in  girls  and  young  women,  and  I  have  only  seen  it  in 
such  patients ;  but  it  has  been  recorded  in  boys  and  in  women  as  old  as 
fifty.    It  is  said  to  be  worse  in  winter. 

Its  progress  is  very  slow,  and  the  treatment  unsatisfactory.  Bandaging 

*  A  remnrkable  case  in  an  aged  woman,  reported  by  Dr  van  Hiirlingen,  of  Philadelphia 
('  Arch,  of  Derm.,'  April,  1879),  may  perliaps  be  regardtd  as  a  senile  and  malignant  form 
of  this  disease. 
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or  elevation  of  the  affected  limb,  gently  stimulating  applications  locally, 
and  abundant  food,  with  tincture  of  steel  and  quinine,  are  the  best  treat- 
ment. 

Under  the  title  Tuberculosis  verrucosa  cutis,  Riehl  and  Paltauf  described 
in  1886  an  infectious  disease  derived  from  handling  the  skin  of  tuberculous 
animals,  either  dead  or  alive.  It  is  intermediate  between  tuberculous  dis- 
section-warts (verruca  necrogenica — Wilks,  '  Guy's  Hosp.  Rep.,'  vol.  viii, 
p.  263),  lupus  verrucosus,  and  tuberculous  ulceration. 

Lupus-erythematosus* — The  essential  nature  of  this  somewhat  rare 
disease  still  admits  of  doubt.  There  is  no  question  that  the  sebaceous 
glands  are  early,  if  not  originally  its  seat ;  it  is  equally  certain  that  a  slow 
chronic  dermatitis,  accompanied  with  a  violet  or  rose-tinted  erythematous 
blush,  is  always  present.  One  seldom  fails  to  discover  evidence  of  a  de- 
structive process  in  the  iDapillary  layer ;  usually  as  a  smooth,  thin,  atrophied 
aspect  of  the  affected  skin,  and  sometimes  as  obviously  cicatricial  patches. 

It  is  still  usually  associated  with,  lupus,  as  above  described,  the  two  forms 
being  distinguished  as  lupus  vulgaris,  exedens,  or  exulcerans  on  the  one 
hand,  and  lupus  erythematostLS,  erytliematodes,  sebaceus,  or  non-exedtns  on 
the  other. t  It,  however,  differs  from  lujaus  vulgaris,  in  the  age  of  the 
patients,  in  its  locality  and  course,  and  in  the  absence  of  tubercle-bacilli. 

Some  good  observers  regard  true  lupus  and  this  affection  as  altogether 
distinct  and  unrelated  both  in  pathology  and  in  clinical  course ;  but  totally 
different  as  a  severe  case  of  ulcerated  Iujdus  of  the  face  appears  when  com- 
pared with  one  of  the  disease  under  discussion,  there  are  not  unfrequent 
instances  of  the  two  being  apparently  connected  by  such  as  those  named  by 
Leloir  Lupus  vulgaire  erytliematoide.  Lupus  erythematosus  in  some  cases 
simulates  naevus.  See  the  account  of  patients  under  the  care  of  Mr 
MacCarthy  and  Mr  Higgins,  given  by  Mr  Hutchinson  in  his  '  Lectures  on 
Clinical  Surgeiy,'  vol.  i,  p.  284.  This  does  not,  however,  correspond  with 
the  telangiectic  variety  of  Lupus  erythematosus  described  by  Crocker.  The 
latter  \sTiter  also  distinguishes  a  rare  nodular  form  which  approaches 
common  lupus  in  character. 

The  locality  of  this  affection  is  very  characteristic.  It  almost  always, 
occupies  the  face,  and  usually  the  bridge  of  the  nose,  together  with  both 
cheeks ;  for,  in  contradistinction  to  ordinary  lupus,  it  is  remarkably  sym- 
metrical. The  figure  produced  by  this  distribution  has  been  compared  to 
a  butterfly,  a  bat,  or  the  sphenoid  bone,  and  when  once  seen  is  easily  recog- 
nised. Lupus  erythematosus  is  also  found  on  the  ears,  and  sometimes  oa 
the  scalp.    The  hair  is  then  destroyed,  a  sufficient  proof  that  lupus  erythe- 

*  Synovyms. — This  curious  nffection  was  first  described  by  Biett  and  named  £rythhme 
centrifuge.  It  was  called  by  Hebra  Seborrhcea  congestiva  (1845),  and  the  same  view  of  its 
nature  has  led  to  the  titles  Lupus  sebaceus  and  Lupus  acne'ique  (Hardy).  It  has  also  been 
xiameA  Scrofulide  erythemateuse  and  Luptcs  de  Cazenave.  It  is,  however,  more  generally- 
recognised  by  Cazenave's  name,  Lupus  erythematosus  (1850).  Unna  has  proposed  the 
title  "  ulerethema  centrifugum." 

Certainly  this  disease  is  not  a  mere  form  of  Lupus,  like  Eczema  madidans,  Fsoriasis 
guttata.  Lepra  aniesthetica,  but  needs  the  adjective  to  give  it  any  meaning,  like  Lichen- 
planus  or  Pityriasis-rubra. 

t  In  favour  of  this  view  see  Mr  Hutchinson's  23rd  lecture  ('  On  Certain  Rare  Diseases 
of  the  Skin  ').  For  arguments  in  favour  of  a  more  complete  severance  of  lupus  erythema- 
tosns  from  true  lupus  see  Kaposi's  and  Veiel'a  papers  ('Trans.  Intern.  Med.  Congr.,'  vol. 
iii,  pp.  162,  167),  with  comments  by  Schwimmer  and  Thin ;  also  Dr  Payne's  remarks  (St 
Thomas's  Hosp.  Rep.,'  vol.  xiii).  The  contrast  of  opinion  on  this  point  is  exhibited  in  the- 
text  of  the  French  translation  of  Kaposi  by  Besnier  and  Doyon  compared  with  the  notes  of 
the  learned  translators. 
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dermatLi'  "iLZl'-^V'"""'^  '  Ziemssen's  Cyclopedia,'  a  superficial 
dermatitis  It  occasionally  appears  upon  the  limbs,  sometimes  preserving 
ts  symmetry  but  sometimes  being  confined  to  one  hand.  On  the  trunk  and 
legs  It  IS  certainly  rare,  but  in  one  patient  of  the  writer's  it  spread  over  the 
shoulders  and  buttocks  and  in  one  or  two  recorded  cases  it  has  covered 
t  unk  and  face  and  limbs.  Two  separate  patches  are  far  more  often  seen 
than  m  ordinary  lupus. 

It  is  seldom  that  we  see  the  beginning  of  this  disease:  It  shows  itself 
as  an  erythematous  patch,  not  unlike  an  early  stage  of  tinea  circinata.  It 
spreads  at  the  edge  (whence  Biett's  epithet  centrifuge),  which  is  marked 
by  injection,  swelhng,  and  desquamation,  while  the  centre  becomes  pale, 
smooth,  and  slightly  depressed.  The  sebaceous  glands  are  enlarged,  some- 
times prominent,  resembling  acne  punctata,  sometimes  forming  black 
comedones  within  the  affected  surface.  It  thus  spreads  until  it  has  attained 
the  form  and  dimensions  above  described  as  characteristic.  Sometimes, 
however,  fresh  spots  occur  at  a  distance,  and  this  is  decidedly  more  frequent 
than  with  ordinary  lupus.  The  small  injected  patches  are  usually  covered 
with  minute  scales  of  dried  sebum,  which  suggested  the  epithet  herpes  cretace 
to  Devergie  (p.  980). 

On  making  a  microscopic  section  of  the  diseased  skin,  dilated  blood- 
vessels are  found,  and  infiltration  of  the  cutis  with  leucocytes.  The  conges- 
tion and  proliferation  is  most  abundant  around  the  sebaceous  glands.  The 
exudation-cells  never  become  caseous,  or  soften  down  so  as  to  form  the 
granulations  and  pus  of  an  ulcer.  They  gradually  become  transformed 
into  connective-tissue  corpuscles ;  and  as  the  fibres  thus  formed  take  their 
place,  the  papillse  atrophy  and  the  glands  shrink  and  disappear.  These 
histological  characters  appear  to  show  that  no  sharp  line  of  distinction  can 
be  drawn  between  chronic  deep-seated  inflammation  with  hypertrophy  and 
consecutive  atrophy  on  the  one  hand,  and  development  of  such  simpler 
forms  of  new  growth  as  lupus,  tubercle,  and  syphilis.  On  the  other  hand, 
there  is  a  clearly  marked  line  between  deep  inflammations  with  destruction 
and  atrophy  on  the  one  hand,  and  superficial  inflammations  which  do  not 
destroy  the  papillae  and  are  never  followed  by  ulceration  or  cicatrices  on 
the  other. 

No  tubercle  bacilli  nor  other  specific  microbes  are  foimd  in  the  diseased 
skin.  Nevertheless,  as  Besnier  and  Hutchinson  first  noticed,  phthisis  is 
more  frequent  in  the  families  of  patients  suffering  from  L.  erythematosus 
than  in  those  of  Lupus  itself  or  than  the  frequency  of  phthisis  would 
explain.* 

Lupus  erythematosus  occurs  chiefly  in  young  adults,  but  sometimes  in 
children  and  aged  persons.  Most  of  the  patients  are  between  twenty  and 
forty,  and  the  average  age  of  this  affection  is  certainly  later  than  that  of 
ordinary  lupus.    It  is  commoner  in  women  than  in  men. 

The  diagnosis  of  Lupus  erythematosus  in  the  most  characteristic  discoid 
form  is  usually  easy.  But  it  may  simulate  lupus  vulgaris,  nsevus,  ringworm, 
acne,  psoriasis,  and  chilblains  on  the  hands  and  ears. 

Its  course  is  extremely  chronic,  with  liability  to  occasional  exacerbations. 
Like  ordinaiy  lupus,  it  is  accompanied  by  neither  pain  nor  itching. 

The  treatment  of  erythematous  lupus  is  seldom  satisfactoiy.  Alteratives 
of  a  stimulant  kind  do  more  good  than  caustics.    Hebra's  diachylon  oint- 

*  See  Boeck's  paper  in  the  New  Syd.  Soc.  vol.  for  1900,  and  the  opposing  view 
expressed  by  Unna  ('Brit.  Journ.  of  Derm.,'  1898,  p.  373). 
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ment  or  solution  of  soft  soap  (si>.  sap.  alk.)  is  sometimes  sufficient.  Iodide 
of  mercury  ointment  (one  to  fifteen)  was  recommended  by  Cazenave,  and 
pyrogallic  acid  is  sometimes  useful ;  but  tlie  effects  of  iodoform  ointment 
(gr.  XV — 5j)  have  iu  tlie  writer's  experience  been  better.  In  some  cases 
raild  applications  can  alone  be  borne.  In  others,  again,  the  treatment  which 
dermatologists,  whatever  name  they  give  it,  are  led  to  adopt  is  the  scari- 
fication, or  scraping,  or  the  galvanic  cauteiy  used  against  Lupus. 

Mr  Hutchinson  strongly  recommends  the  continued  use  of  an  ointment 
consisting  of  half  a  drachm  of  liquor  picis  carbonis  to  an  ounce  of  vase- 
line; salicylic  acid  5  p.  c,  or  resorcin  3  p.  c.  in  collodion.  The  ung. 
liq.  picis  carbonis  (5ij— 5]")  of  ^^^le  Gruy's  Pharmacopoeia  is  stronger,  and 
is  also  a  useful  remedy.  Ichthyol  is  also  recommended  by  some  writers, 
but  its  alleged  efficacy,  whether  used  internally  or  locally,  makes  one  scep- 
tical of  either.  Internal  treatment  by  arsenic  has  never  seemed  to  the 
writer  to  be  effectual ;  but  some  good  observers  speak  highly  of  quinine,  and 
othere  of  salicylate  of  soda.  (See  an  admirable  paper  by  Prof.  White,  of 
Harvard,  '  Joum.  Cut.  and  Gen.  Skin  Dis.,'  Oct.,  1898;  and  Unna's  list  of 
remedies,  'Brit.  Joum.  of  Derm.,'  vol.  x,  p.  374:.) 

Finsen's  light  treatment  has  been  employed  in  cases  of  erythematous 
lupus,  and  in  some  cases  with  good  results  (p.  985). 

Lupm  erythematosus  disseminatus. — KajDosi  named  lupus  erythematosus 
as  above  described  discoid,  in  order  to  distinguish,  it  from  a  rare  and 
remarkable  form  of  disease,  which  he  regards,  and  probably  with  justice,  as 
nearly  related.  The  latter  he  has  named  the  "disseminated"  or  "  aggre- 
gated "  variety  of  lupus  erythematosus.  Here  the  patches  do  not  grow  by 
the  enlargement  of  the  circumference,  but  by  fresh  ones  appearing.  More- 
over the  disease  is  not  confined  to  the  face,  but  is  seen  upon  the  trimk ;  the 
course  is  sometimes  acute,  and  the  whole  character  of  the  disease  is  far  more 
severe  than  that  of  ordinary  erythematous  lupus,  or  even  of  lupus  exedens ; 
there  is  considerable  pain,  and  sometimes  synovitis ;  there  is  high  tempera- 
ture, with  nervous  symptoms  which  sometimes  end  in  coma,  and  in  not  a  few 
cases  the  result  has  been  fatal.  Caesar  Boeck  saw  two  well-marked  cases  of 
this  curious  disease  in  Norway. 

The  acute  form  is,  however,  the  exception.  More  often  the  disease  per- 
sists with  more  or  less  frequent  exacerbations,  the  face  appearing  as  if 
affected  with  constant  erysipelas.  Here  also  the  end  is  usually  death,  either 
from  marasmus  or  from  an  intercurrent  disease. 

The  writer  has  only  seen  one  example  of  this  remarkable  affection, 
which  occurred  in  the  practice  of  Dr  Cavafy  at  St  George's  Hospital.  The 
patient  was  a  woman  between  thirty  and  forty ;  the  affection  occupied  not 
only  the  face,  head,  and  neck,  but  the  greater  part  of  the  back  and  trunk. 
It  looked  like  erythema  of  a  somewhat  gyrate  form,  but  there  was  unques- 
tionable scarring.    The  patient  succumbed  to  pneumonia. 

Rhinoscleroma. — This  uncouth  epithet  was  applied  in  1870  by  Hebra 
and  Kaposi  to  a  newly  recognised  form  of  disease — a  hard,  smooth  infiltra- 
tion or  new  growth  of  the  septum  of  the  nose  and  the  adjacent  tissues  of 
the  alse  nasi  and  of  the  upper  lip.  It  has  a  general  resemblance  both  to 
lupus  and  to  syphilis,  but  is  said  not  to  be  prone  to  ulceration — a  character- 
istic which  would  also  distinguish  it  from  epithelial  cancer.  It  may  be 
regarded  as  a  granuloma,  and  so  far  allied  with  lupus ;  but  no  tubercle 
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bacilli  have  been  discovered,  and  only  in  some  cases  diplo-  or  strepto- 
cocci. ^ 

Mr  Hutchinson  has  not  seen  any  case  which  corresponds  with  the  four- 
teen or  fifteen  seen  in  Vienna,  but  thinks  he  has  observed  cases  of  lupus 
which  by  their  unusual  hardness  and. other  characters  approached  rhino- 
scleroma.  He  showed  a  case  in  an  old  woman  of  sixty-eight  to  the  Derma- 
tological  Society  in  April,  1883.  A  few  additional  cases  have  been  published 
in  Aiistria,  reference  to  which  will  be  found  at  p.  496  of  Hans  von  Hebra's 
'  Krankhafte  Verand.  d.  Haut.'  The  writer  has  seen  some  cases  which  may 
have  been  rhinoscleroma,  but  only  one  which  was  certain.  The  first  occurred 
before  1870,  in  a  young  man  at  Vienna,  which  was  diagnosed  and  treated  as 
tertiaiy  syphilis  ;  it  consisted  in  "  a  thickening  and  stony-hard  induration  of 
the  nose,"  which  had  lasted  for  six  years  when  seen.  A  second  case  seen  a 
few  months  later,  recorded  as  one  of  "  syphilitic  sclerosis  of  the  nose,"  not 
nearly  so  hard,  and  accompanied  by  redness  and  ulceration,  is  more  doubt- 
ful. A  third  was  seen  at  Guy's  Hospital,  in  November,  1886,  in  a  man  of 
thirty-five ;  there  was  dense  induration  of  the  upper  lip,  with  surrounding 
oedema  and  a  little  superficial  ulceration ;  it  had  lasted  several  years.  He 
also  saw  the  typical  and  very  remarkable  case  in  a  patient  of  Dr  Payne's,  a 
young  man  from  South  America,  which  will  be  found  described  and  figured 
in  the  'Path.  Trans.'  for  1885.  Here  the  palate  and  larynx  were  also 
affected ;  and  the  local  ulcerative  condition  and  histological  characters  were 
not  unlike  those  of  some  forms  of  sarcoma.  Dr  S.  Davies  has  recorded  a 
well-marked  instance  from  Egypt  ('  Brit.  Med.  Journ.,'  May  29th,  1886). 

Rhinoscleroma  not  only  attacks  the  nose  and  lip,  but  may  spread  to  the 
gums,  tongue,  palate,  and  even  to  the  pharynx  and  larynx. 

The  ivory-like  induration,  the  singular  locality,  and  the  absence  of 
ulceration  separate  it  from  lupus;  and  von  Frisch  discovered  a  bacterium 
not  identical  with  that  of  lupus  (' Ziemssen's  Hdbh.,'  xiv,  713).  Since 
then  Cornil  and  Alvarez  and  others  have  seen  it  ('  Ann.  de  Derm,  et  de 
Syph.,'  vi,  No.  4,  1885).  It  is  figured  in  Dr  Payne's  '  Manual  of  General 
Pathology'  (p.  672,  and  front.,  fig.  1).  It  occurs  in  twos  or  fours  and 
encapsuled. 

The  histological  characters  are  not  distinctive,  for  Kaposi  found  only 
infiltration  of  the  cutis  with  very  minute  leucocytes.  Geber  recognised 
giant-cells  and  spindle-cells  ('  Arch.  f.  Derm.  u.  Syph.,'  1872).  Payne°found 
large  nidus-cells  beside  granulation  tissue,  and  "  nests  "  like  those  of  epi- 
thelial cancer.  In  a  doubtful  case,  brought  by  Mr  Morrant  Baker  before 
the  Pathological  Society  in  1881,  Mr  Hutchinson,  Dr  Cavafy,  and  the  writer 
were  appointed  a  committee,  and  drew  up  a  report,  which  will  be  found  at 
p.  262  of  the  '  Transactions  '  for  that  year.  A  figure  is  given  at  p.  458  of 
'  Ziemssen's  Handbuch '  by  Schwimmer  and  Babes. 

Rhinoscleroma  has  returned  after  removal  in  cases  reported  from  Ger- 
many and  from  Italy;  but  is  said  to  have  been  favourably  influenced  by 
the  injection  of  an  alkaline  solution  of  salicylic  acid  as  a  germicide. 

It  may  be  primary  in  pharynx  and  larynx.  Hence  some  modern 
Germans  call  it  "Sclerom,"  not  Rhinosclerom  (see  Payne's  article  in 
^  AUbutt's  System'). 


LEPEOSY* 


"  Est  Eleplias  morbus  qui  propter  flumiua  Nili 
Gignitur  iEgypto  in  media,  neque  prtetei-ea  usquam." 

Lucretius,  De  Rerum  Nat.,  lib.  vi,  1112. 

History  and  terminology — Geographical  distribution — Anatomical  lesions  and 
course — Histology — The  Bacillus  leprce — Symptoms  and  event — Etiology — 
Treatment — Other  exotic  diseases — Framhcesia — Acrodynia,  etc. 

This  disease,  interesting  from  an  historical  point  of  view,  is  still  of 
practical  importance  in  many  parts  of  the  world.  Leprosy  is  much  more 
than  a  disease  of  the  skin,  for  it  involves  nerves  and  joints  and  bones ;  but 
its  first  symptoms  are  cutaneous,  and,  like  syphilis,  it  may  be  suffered  to 
remain  as  a  chapter  in  dermatology. 

Nomenclature. — The  name  given  to  the  disease  by  the  Greeks  was 
elephantiasis ;  and  it  was  divided  into  alphas,  melas,  and  leuJcos. 

Celsus,  however,  who  describes  aljyhos,  melas,  and  leuce  as  species  of 
Vitiligo  (lib.  v,  cap.  xxviii,  §  19),  portrays  leprosy  separately  and  distinctly 
as  a  disease  affecting  the  bones  and  the  whole  body,  and  almost  unknown  in 
Italy,  "quern  eXefavTiamv  Grseci  vocant"  (lib.  iii,  cap.  xxv). 

The  term  applied  by  Willan  and  Bateman  to  leprosy  was  "  elephantiasis 
Graecorum,"  while  they  unfortunately  used  "  lepra  "  for  part  of  the  inno- 
cent white  scaly  disease  which  the  ancients  would  possibly  have  called  lepra 
or  alphas,  but  which  all  modern  dermatologists  call  psoriasis. 

No  doubt  many  other  cutaneous  affections,  obstinate  chronic  eczema, 
syphilis,  lupus,  and  psoriasis,  were  confounded  with  leprosy  in  ancient 
times ;  but  there  is  no  question  that  one  and  the  same  destructive  form  of 
disease  has  existed  in  Palestine  under  the  Mosaic  law,  in  Western  Europe 
during  the  Middle  Ages,  and  at  the  present  day  in  many  other  parts  of 
the  globe ;  and  this  is  best  named  by  its  historical  title,  leprosy. 

*  Si/nonyms. —  Ijem-ii  vera — Lepra  Arahum — Elephantiasis  Grrecorum — Leontiasis — 
Satyriasis— Morbus  Herculeus.— i^/-.  La  \h\)re.— Germ.  Aassa.f/..—Norweff.  Spedalskhed. 

It  must  be  remembered  that  the  terms  Elephas  and  Elephantiasis  do  not  primarily  refer 
to  rough  skin  or  huge  and  shapeless  limbs,  but  to  the  magnitude  of  the  disease.  "Ele- 
phantiasis a  magnitudine  et  diuturnitate  nomen  accepit"  (Aetius). 

"  Est  leprae  species  elephantiasisque  vocatur, 
Quae  cunctis  morbis  major  sic  esse  videtur, 

Ut  major  cunctis  elephas  animantibus  extat "  (Macer  Floridus,  1160). 
Aretseus  says  it  is  called  elephas  partly  because  it  is  unlike  anything  else,  partly 
because  it  is  black  and  terrible,  and  partly  because  the  skin  is  rough  and  cracked  ('De 
Morb.  Chron.,'  lib.  ii,  cap.  xiii). 
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Leprosy  appears  to  have  been  rare  in  ancient  Greece,  and  it  seems  to 
be  not  certain  that  the  Septuagint  translators  were  correct  in  rendering 
zaraath  o£  the  Hebrew  Scriptures  by  the  Greek  word  Xin^u.  The  latter 
term,  however,  is  constantly  applied  to  leprosy  in  the  New  Testament  It 
refers  to  the  scaly  surface  often  seen.  The  Arabic  name  of  true  leprosy 
according  to  Dr  Greenhill,  is  Judzam  (=  Upva  Arabum).  Barat  (=  leuce  = 
vzUhgo),  or  "  white  leprosy,"  is  nothing  but  leucodermia.  In  the  Middle 
Ages  leprosy  was  known  to  the  school  of  Salerno  as  mal  morto  and  mal  di 
San  Lazaro. 

Distribution.— Norw&j  is  the  only  European  country  in  which  leprosy 
IS  still  common ;  there  were  900  lepers  in  the  asylums  at  Bergen  and  Molde 
in  1884 ;  it  is  there  known  as  Spedalskhed.  It  is  also  found  here  and  there 
in  Sicily  and  in  Malta  (28  lepers  were  reported  in  the  latter  island  in  188G), 
in  certain  parts  of  Portugal,  in  the  Levant,  in  the  Crimea,  and  at  Astrakan 
it  is  more  common  in  Syria,  Arabia  (Palgrave),  Persia,  Bengal,  S.  India', 
Burma,  and  Siam ;  in  Japan  and  in  China,  where  it  is  said  to  have  been 
known  for  ages ;  in  Egypt,  Nubia,  the  Soudan,  the  Cape  Colony  (where  it 
co-exists  with  elephantiasis  Arabum),  and  on  most  parts  of  the  African  coast 
(though  apparently  it  is  rare  in  the  interior);  in  Madagascar  and  the 
Mauritius,  St  Helena,  the  Canary  Islands,  and  the  Azores;  in  New  Bruns- 
wick, Mexico,  and  the  West  Indies  (especially  Trinidad),  Central  America, 
Ecuador,  British  Guiana  and  Surinam,  Bahia,  and  the  coast  of  Brazil;  in 
New  Zealand,  the  Sandwich  Islands,  and  some  other  parts  of  the  Pacific* 

Unhappily,  while  leprosy  has  receded  from  civilised  Europe  during  the 
last  four  hundred  years,  there  is  reason  to  fear  that  it  is  reappearing  in 
new  countries.  Thus  it  has  been  introduced  within  historical  times  into  the 
Sandwich  Islands,  and  within  the  last  twenty  years  cases  have  been  reported 
from  various  parts  of  the  United  States,  and  from  Australia.  In  Minnesota 
it  appears  to  have  been  introduced  by  Norwegian  immigrants,  in  New  South 
Wales  by  Chinese  labourers ;  but  this  explanation  of  its  spread,  whether  by 
contact  or  inheritance,  does  not  apply  to  certain  isolated  cases  observed. 
For  instance,  Dr  George  Dock  sent  the  wi-iter  in  1889  a  careful  account  of 
two  cases,  one  in  a  German,  the  other  in  an  Alsatian,  which  occurred  at 
Galveston  on  the  coast  of  Texas,  neither  of  whom  had  had  intercourse  with 
lepers  from  Mexico,  China,  or  South  America.  It  had  not  spread  to  the 
wives  or  families  of  either  of  these  patients. 

Leprosy  has  not  been  observed  in  any  of  the  lower  animals. 

Varieties. — Leprosy  is  essentially  one  and  the  same  disease,  but  one  of 
two  forms  is  usually  predominant — ^the  nodular  or  "  tubercular "  (more 
common  in  Norway  and  less  so  in  the  tropics),  and  the  aruzsthetic.  The 
two,  however,  are  often  combined.  Either  may  be  preceded  or  accompanied 
by  pigment  spots,  which  have  led  to  a  third  species  being  fonned — lepra 
maculosa.  All  end  in  an  ulcerative  stage,  and  all  may  lead  to  loss  of 
members — lepra  mutilans.  "  Black  leprosy  "  is  the  only  genuine  form ; 
"  white  leprosy  "  is  not  leprosy  at  all,  but  leucodermia. 

Anatomy. — The  disease  begins  insidiously,  usually  as  an  eiythematous 
redness,  but  in  some  cases  with  an  outbreak  of  bullae  resembling  those  of 

*  See  Dr  Ransome's  maps  and  statistics  ('  Brit.  Med.  Jonrn.,'  Marcli  1st,  1890),  and  Dr 
P.  S.  Abraham's  pamphlet  with  a  map  (Epidemiological  Soc,  1889)  ;  also  a  report  on 
leprosy  by  the  College  of  Physicians  which  was  issued  as  a  blue-book  in  1867.  In  1874 
Vandyke  Carter  published  an  official  report  upon  leprosy  in  India,  and  more  recently 
Beaven  Rake  contributed  valuable  clinical  and  patliological  information  on  the  subject  from 
Trinidad,  and  Hillis  from  Guiana. 
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pemphigus.  There  follows  the  appearance  of  red  or  violet  patches,  varying 
from  a  finger-nail  to  the  palm  of  the  hand  in  size,  and  gradually  becoming 
darker  in  colour.  At  the  same  places,  or  independently,  appear  flat,  firm, 
raised  nodules,  consisting  of  an  infiltration  of  the  deeper  parts  of  the  skin. 
The  lymph-glands  at  the  same  time  enlarge.  These  nodules  of  tubercular 
leprosy  may  shrink  and  be  absorbed,  leaving  atrophied  and  sometimes  pig- 
mented spots ;  but  more  often  they  soften  and  ulcerate.  The  leprous  ulcers 
secrete  but  little  pus,  they  show  few  and  feeble  granulations,  but  they  slowly 
increase  both  in  extent  and  depth. 

Localization.— The  leprous  patches  usually  appear  first  on  the  face 
or  limbs,  and  afterwards  on  the  trunk.  When  fully  developed  in  the  face 
the  disease  produces  a  singular  deformity,  which  the  ancients  described  as 
like  the  face  of  a  lion  (leontiasis)  or  a  satyr  (satyriasis),  and  which,  once 
seen,  is  never  forgotten.  The  disease  also  affects  the  neck,  shoulders,  back, 
chest,  and  abdomen,  but  is  most  frequent  in  the  extremities,  especially  oq 
the  extensor  surface.  Nodules  occasionally  occur  upon  the  palm  and  sole. 
The  hands  and  feet  are  swollen  and  distorted,  with  thickened  and  rough 
skin;  the  ulcers  burrow  deeply,  and  invade  tendons,  bones,  and  fibrous 
tissues,  until  at  last  toes,  fingers,  or  the  entire  hand  or  foot  undergo  gradual 
necrosis  and  fall  off.    The  scalp  and  genitals  are  very  seldom  attacked. 

Some  of  the  mucous  membranes  are  also  affected,  particularly  those  of 
the  mouth,  nostrils,  and  larynx,  and  even  the  conjunctivge.  Moreover  the 
disease  involves  the  great  nerve- trunks— where  the  leprous  nodules  can  often 
be  felt  during  life— as  well  as  the  liver,  spleen,  and  other  viscera.* 

Sistoloffy.— Microscopical  investigations  showed  that  the  disease  consists 
m  infiltration  of  the  deepest  layers  of  the  cutis  with  granulation  tissue. 
I^eprosy  was  therefore  classed  by  Virchow  in  proximity  to  lupus,  from 
which,  however,  it  is  widely  separated  by  its  clinical  course,  geographical 
distribution,  and  natural  histoiy. 

A  bacillus  was  discovered  by  Hansen,  of  Bergen,  in  1874,  which  he  de- 
scribed and  figured  in  the  '  Quart.  Joum.  of  Micr.  Sci.'  for  1880  (vol.  xx, 
p.  92).t  These  microbes  appear  constantly  in  leprous  nodules,  and  in  great 
abundance.  The  Bacilhis  leprae  is  5  ,j  long,  very  slender,  and  immobile. 
It  stains  like  the  bacillus  of  lupus,  e.  of  tubercle  (see  Crookshank's  '  Bac- 
teriology,' pi.  23).    Attempts  at  cultivation  have  hitherto  failed 

Dmffnosis.— The  signs  of  leprosy  are  well  marked  and  characteristic  • 
but  it  must  be  distinguished  from  Lupus  by  its  extent,  its  nodules 
and  Its  anaesthesia,  and  from  Syphilis  by  its  uniformity  and  signs  of 
neuritis.    This  peripheral  neuritis,  with  ulceration  and  bullae,  makes  some- 
times a  close  approach  to  the  symptoms  of  syringomyelia;  and  probably 
some  cases  of  "  Morvan's  disease  "  were  really  leprosy  (vol.  i,  p.  633,  note) 
ThB  blood  in  leprosy  is  not  characteristic.     At  first  the  erythrocytes  are 
noraial  or  excessive  in  number;  afterwards  there  is  secondary  anaamia 
without  leucocytosis  (von  Limbeck) . 

Cottrge.— Leprosy  is  sometimes  preceded  by  prodroma  of  the  invasion 
of  the  infection— headache,  nausea,  and  other  febrile  symptoms.    The  dis- 

*  Schaffer,  «  Lepra,'  vol.  i,  p.  11,  with  plates, 

Hili;«      PoM  ""V'""^  ^^^ool°""/^      Doutrelepont,  Neisser.  Cornil  and  Babes,  Kobner,  Dr 
Sill         A  ^'•"""V'    1«83.  Pl- xxii),  Dr  Thin  ('Med.-Chir.  Trans.,' vol.  Ixvi),  Dr  I  J 

(•  S'T  an?'S/anf^l''"V'°"";-'  °"  Gibbes   Dr  R^kJ 

1891.  ^'  "  observers.    See  Dr  Thin's  monograph  on  Leprosy, 

VOL,  II. 
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ease,  Avhen  established,  is  extremely  slow  in  its  progress,  and  it  resembles 
syphilis  and  lupus  in  producing  but  little  pain.  Patches  of  anaesthesia  are 
generally  to  be  found,  and  may  be  followed  by  ulceration  before  tubercles 
appear.  It  is  said  that  in  rare  instances  hyperaesthesia  precedes  or  takes 
the  place  of  loss  of  sensibility.  The  anaesthetic  spots  usually  show  some 
amount  of  atrophy,  and  the  hairs  of  those  parts  are  small  and  deficient  In 
colour.  The  anaesthesia  and  bullae  and  ulceration  are  due  to  peripheral 
neuritis  of  the  nerve-trunks. 

While  this  terrible  disease  goes  on  its  course,  interrupted  from  time  to 
time  by  temporary  improvement  and  healing  of  the  idcers,  but  never  more 
than  checked,  the  general  condition  of  the  patient  is  wonderfully  little 
affected.  Even  perspiration  takes  place  much  as  usual.  The  hair,  how- 
ever, is  gradually  lost,  not  only  that  of  the  scalp,  but  also  the  beard, 
•eyebrows,  and  eyelashes.  There  is  no  fever,  the  temperature  is  usually 
subnormal,  and  the  patient  suffers  much  from  cold.  The  pulse  is  slow,  and 
the  appetite  and  organic  functions,  including  the  quality  of  the  urine,  are 
very  little  altered.  There  appears  to  be  no  foundation  whatever  for  the 
assertion  of  the  ancient  physicians  that  the  sexual  instinct  is  increased ; 
perhaps  the  name  satyriasis,  first  applied  to  the  distorted  and  hideous 
features  of  the  sufferer,  was  afterwards  misinterpreted. 

Death  seldom  occurs  directly  from  leprosy,  for  there  is  neither  excessive 
pain  nor  haemorrhage  nor  invasion  of  vital  organs  to  cause  it ;  but  when 
once  fallen  into  a  condition  of  anaemia  and  marasmus,  the  miserable  leper 
is  cut  off  by  some  intercurrent  affection — pleurisy,  pneumonia,  dysentery, 
or  Bright's  disease,  all  of  which,  have  been  recorded  by  the  Norwegian 
pathologists  Boeck  and  Danielssen,  but  none  with  sufficient  frequency  to 
show  more  than  an  accidental  connection  with  leprosy.  The  patients  become 
dropsical  in  the  later  stages  ;  and  they  are  often  cut  off  by  phthisis,  in  which 
the  leprous  bacilli  appear  to  take  the  place  of  those  of  tubercle.* 

^Etiology. — Th.e  cause  of  the  former  prevalence  and  present  restriction 
of  leprosy  is  entirely  unknown.  It  has  probably  existed  from  the  earliest 
times,  and  has  only  disappeared  from  civilised  Europe  Avithin  the  last  400 
years.  We  may  hope  that  it  is  in  slow  but  steady  process  of  extinction  in 
other  regions. 

Notwithstanding  the  presence  of  the  Bacillus  leprce,  the  disease  is  not, 
under  its  usual  conditions,  contagious;  it  is  not  transmissible  by  living  in 
the  same  house,  by  contact,  or  even  by  sexual  intercourse.  It  is,  however, 
possible  that  contact  of  actually  ulcerating  leprous  nodules  with  a  fissured 
skin  or  mucous  membrane  might  produce  the  disease,  and  there  is  reason  to 
believe  that  a  contagious  quality  is  more  marked  when  the  disease  is  newly 
introduced.  Kobner  and  Rake  were  unsuccessful  in  attempts  to  propagate 
it  in  animals  by  inoculation.  A  case  of  supposed  inoculation  in  a  man  in 
1886,  at  Honolulu,  appears  to  be  inconclusive.  Sir  Wm.  Gairdner,  however, 
published  a  case  which  seems  to  show  that  leprosy  may  be  inoculated  by 
Taccination  ('  Brit.  Med.  Journ.,'  February  5th.  and  June  11th,  1887). 

Whether  or  not  it  is  under  any  circumstances  contagious,  leprosy  is  still 
Toelieved  to  be  liereditary.  Its  occurrence  in  persons  of  pure  European 
'  parentage  is  excessively  rare.  Patients  in  England  are  usually  either  half- 
castes  or  persons  who  were  born  and  lived  in  India,  and  one  of  whose  parents 

»  Some  lepers  survive  to  a  considerable  age.  Thus  at  the  Lepers'  Home  in  Jamaica  iu 
1901  a  woman  had  been  an  inmate  for  sixteen  years ;  and  another,  who  had  lost  her 
liands  and  feet,  was  probably  sixty  years  old  ('  Guy's  Hosp.  Gazette,'  February  15th, 
1902). 
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was  perhaps  of  mixed  blood.  The  Norwegian  emigrants  to  Wisconsin  and 
Minnesota  included  160  lepers,  but  the  disease  was  found  to  have  died  out 
among  them  by  Dr  Hansen,  of  Bergen  ('  Arch.  f.  Derm.  u.  Syph.,'  1889). 

It  is  doubtful  whether  leprosy  has  any  predilection  for  castes  or  races  as 
such,  although  at  the  present  day  it  is,  as  above  stated,  almost  confined  to 
certain  of  the  dark  races  of  mankind,  and  where  prevalent  is  rare  among  the 
well-fed  and  well-cared-for  classes. 

Mr  Hutchinson  believes  that  leprosy  depends  upon  eating  fish,  probably 
fish  in  a  state  of  decomposition.  This  view  certainly  agi-ees  with  its  pre- 
sence not  only  on  the  sea-coast,  but  also  in  the  neighbourhood  of  great 
rivers  and  inland  lakes ;  an.d  it  also  accords  with  the  large  consumption 
of  salt  fish  in  the  Middle  Ages,  when  it  formed  the  principal  animal  food 
throughout  the  winter.  The  disease,  however,  does  not  appear  in  many 
parts  where  fish,  both  fresh  and  putrid,  is  eaten,  and  it  is  prevalent  in 
certain  districts  where  fish  do  not  form  an  article  of  diet.  (See  Dr  Abra- 
ham's paper  in  the  '  Practitioner,'  1889,  and  the  discussion  at  the  Congress 
at  Berlin  in  1897.) 

Leprosy  appears  to  be  more  common  in  men  than  in  women — in  Bom- 
bay, according  to  the  late  Dr  Carter,  veiy  much  so.  It  usually  begins  about 
the  time  of  puberty  or  in  young  adults.  No  congenital  case  appears  to  have 
been  recorded. 

Treatment. — This  is  unfortunately  almost  hopeless,  and  we  must  rather 
look  to  the  gradual  rooting  out  of  the  disease  by  improved  conditions  of  life, 
and  by  segregation  of  cases  as  they  occur,  than  to  therapeutics.  Various 
drugs  have  been  vaunted  from  time  to  time  as  specifics,  but  have  all  in  turn 
been  discredited.  Cod-liver  oil  is  the  only  internal  remedy  which  can  be 
said  to  do  more  than  alleviate  symptoms.  Externally  Gurjun  and  Chaul- 
moogra  oils  have  been  supposed  to  be  valuable.  The  writer  has  tried  the 
former  in  three  cases  with  no  benefit.  Dr  Liveing's  much  larger  experience 
makes  it  probable  that  the  latter  is  sometimes  of  service.  Excision  and 
scraping  of  the  leprous  nodules  was  recommended  by  Dr  Rake. 

Injections  with  tuberculin  have  proved  useless  and  dangerous ;  but  Has- 
lund  and  Crocker  have  seen  benefit  from  intra-muscular  injections  of  per- 
-chloride  of  mercury  ('  Derm.  Zeitschrift,'  vi,  1,  1901). 

Mr  Hutchinson  has  recorded  a  case  of  gradual  spontaneous  recovery 
('Med.-Chir.  Trans.,'  Ixii,  p.  331);  and  the  writer  once  had  a  somewhat 
similar  case  of  a  man  who  developed  leprosy  after  living  in  Brazil,  and 
became  very  much  better  in  England.  But  temporary  quiescence  of  the 
disease  is  very  common. 

Leprosy  is  the  only  exotic  disease  of  the  skin  of  practical  importance  to 
practitioners  in  England. 

Framhcesia  or  Yaws,  apparently  a  contagious  malady,  and  by  some 
authors  believed  to  be  nothing  but  Syphilodermia,  was  known  to  Bateman, 
and  was  described  at  length  by  Kaposi  in  Hebra's  '  Handbook.'  The  best 
account  in  English  is  in  Numa  Rat's  monograph  (1891).  Yaws  is  endemic 
on  the  West  Coast  of  Africa,  and  appears  to  be  identical  with  what  is  known 
as  Pian  in  J ava.  Less  clear  is  its  relation  to  Parangi,  a  cutaneous  disease 
endemic  in  Ceylon,  and  to  Verrugas  in  Peru.  An  account  of  parangi  by  Dr 
Christie  appeared  in  Dr  McAll  Anderson's  '  Diseases  of  the  Skin.' 

Radesyge  in  Norway  is,  according  to  Hebra,  lupus,  Sihbens,  the  old 
■■Scottish  name  of  a  disease  of  the  skin,  was  syphilis. 
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Aleppo  evil,  the  Oriental  sore,  known  also  as  houton  d'Alep  or  de  Biskra, 
and  the  Penjdeh  or  Delhi  boil,  have  been  ascribed  to  syphilis,  but  without 
proof.  It  is  now  said  to  be  dependent  on  a  special  bacterium  and  capable 
of  inoculation  in  animals  (Heidenreich,  '  Centrbltt,  f.  Bact.  u.  Parasiten- 
kunde,'  January  25th,  1889). 

Pellagra,  an  epidemic  erythema,  was  first  observed  in  Lombardy,  and 
connected  with  eating  diseased  maize ;  it  seems  to  be  identical  with  Acr- 
odynia,  described  by  Alibert  as  epidemic  in  Paris  during  1828  and  1829. 
Winternitz  ("  Eine  klinische  Studie  ii.  das  Pellagra,"  '  Vierteljahresschrift 
f.  Derm.  u.  Syph.,'  1876)  doubts  the  existence  of  the  former.  Acrodynia 
seems  to  be  endemic  in  the  Levant  (Behrend,  '  Hautkrankheiten,'  p.  154). 

The  best  account  of  Pellagra  in  English  is  given  by  Dr  Sandwith,  who 
has  studied  it  in  Egypt  ('  Brit.  Joum.  Dermat.'  for  1898,  vol.  x,  p.  .395). 

Bingworm  appears  in  peculiar  forms  in  certain  foreign  countries.  Bur- 
mese ringworm  has  been  already  referred  to  (p.  937)  ;  and  Dr  Anderson 
has  published  an  interesting  account,  Avith  figures,  of  Tinea  imhricata  from 
Tokelau,  in  the  South  Seas  ('  Edin.  Med.  Joum.,'  Sept.,  1880). 
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"II  y  a  des  blessures,  dont  ....  la  cicatrice  reste." 

VoLTAiEB,  Tancred. 

Cheloid — Terminology  and  history — Appearance,  course,  and  symptoms — Histo- 
logy— Relation  to  scars — Distrihition — Prognosis  and  treatment. 
Multiple  fibroma — Anatomy  and  distribution  of  the  tumours — Their  course  and 
,       treatment — Neuroma — Myoma. 

Molluscum  contagiosum — Distinction  from  fibroma  and  from  sebaceous  cysts. 
Adenoma — Colloid  milium — A.  sudoriparum — A.  sebaceum. 
Angioma  or  vascular  ncevus — Elephantiasis  teleangiectodes — Lymphangioma — 
Angioceratoma. 

Mycosis  fungoides — Anatomy,  clinical  characters,  and  course — Precedent  der- 
matitis. 

Kaposi's  xerodermia  maligna — age — primary  condition — later  course. 
Sarcoma,  carcinoma,  and  rodent  ulcer  of  the  skin. 

Passing  from  the  granulomata,  with  deep  intractable  ulceration,  of  lupus 
and  leprosy,  we  now  come  to  the  new  growths  or  tumours  of  the  skin  in  a 
more  restricted  sense. 

The  relation  between  chronic  inflammation,  hypertrophy,  and  new  growth 
?s  so  close,  that  lupus,  tertiary  syphilis,  and  leprosy  might  be  classed  either 
as  deep  destructive  forms  of  dermatitis  or  as  cutaneous  granulomata ;  while 
condylomata,  gutta  rosea,  xanthelasma,  and  elephantiasis  are  almost  as 
much  new  growths  as  inflammations.  But  we  have  now  to  treat  of  neo- 
plasms which  are  neither  hypertrophies  nor  inflammations  nor  granuloma. 

As  in  other  parts  of  the  body,  the  tumours  of  the  skin  are  clinically 
"  innocent,"  "  malignant,"  or  "  semi-malignant ; "  while  anatomically  they 
are  distinguished  as  "  homologous  "  or  "  heterologous  "  {of.  vol.  i,  p.  71). 

Cheloid. — In  the  'Arbre  des  Dermatoses'  of  Alibert  appears,  among 
many  other  fantastic  names,  a  new  term  for  what  was  an  undescribed  disease 
— Keloide.  The  etymology  of  the  word  was  long  a  puzzle.  It  was  supposed 
by  some  to  be  derived  from  Kr^Xis,  a  mark;  by  others  from  KrjXrf,  a 
tumour,  as  in  hydrocele  and  sarcocele.  Being  taken  by  Addison  in  the 
former  sense — quasi  ustione  facta  macula — as  meaning  a  scar  from  a  bum, 
it  was  transferred  to  the  curious  affection  long  known  as  "  Addison's  keloid," 
but  better  named  morphcea  or  circumscribed  sclerodermia,  described  above 
(p.  961).  The  late  Dr  Fagge  made  clear  that  Alibert  was  not  thinking  of 
either  KrjXis  or  k>/X,j,  but  meant  by  the  word  "  keloide  "  to  denote  the  claw- 
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like  offshoots  which  characterise  the  disease  in  question,  and  intended  to 
derive  it  from  xn^^i,  a  crab's  claw.   The  right  spelling  is  now  generaUy  used 
and  Ahbert's  is  recognised  as  the  only  "  true  "  cheloid. 

Alibert  described  it  as  "  cancroide,"  and  Bazin  and  other  French  derma- 
tologists have  hence  called  it  malignant,  and  regarded  it  as  closely  allied  ro 
epithelioma  of  the  skin ;  but  it  is  possible  that  by  "  cancroide  "  Alibert 
did  not  mean  "cancer-like,"  but  "crab-like;"  at  all  events,  it  is  not  a 
cancroid  tumour  m  the  modern  sense  of  the  word  (vol.  i,  p.  93). 

Biett  and  Lebert  afterwards  published  cases ;  Addison  gave  an  account 
of  Ahbert's  disease  in  the  '  Med.-Chir.  Trans.'  for  1854  (reprinted  in  his 
•  Collected  Works  '),  and  a  paper  by  Dieburg  appeared  in  the  '  Deutsche 
Khnik '  for  1852,  No.  33.  Since  that  time  cheloid,  though  a  rare  disease, 
has  been  observed  and  described  both  clinically  and  histologically  in  all 
parts  of  Europe  and  America.  The  '  Chnical  Transactions  '  for  1880  contain 
a  remarkable  case  of  multiple  cheloid  of  the  face  following  smallpox  by  Dr 
Goodhart,  and  a  commentary  by  a  committee  on  the  subject.  See  Dr 
Walter  Smith's  paper  ('Brit.  Journ.  Derm.,'  1157),  and  De  Amicis,  ibid., 
p.  408. 

A  series  of  excellent  models  of  cheloid,  Nos.  454  to  466,  were  made  by 
Mr  Towne  for  the  Guy's  Hospital  Museum. 

Anatomy  and  course. — The  affection  begins  as  a  pink,  smooth,  slightly 
raised,  flat  nodule,  which  increases  in  extent  without  becoming  relatively 
more  prominent.  It  is  remarkably  firm  in  feel.  The  centre  becomes  paler, 
and  is  sometimes  depressed,  while  the  raised  edges  are  surrounded  by  a 
slightly  injected  border;  the  epidermis  is  completely  adherent;  it  is  in  and 
not  under  the  skin.  Sometimes,  however,  especially  in  the  later  stages,  it 
spreads  to  the  subcutaneous  tissue  and  forms  adhesions  to  the  deeper  parts, 
but  it  never  invades  more  than  the  integument. 

The  most  characteristic  part  of  the  disease  is  the  presence  of  radiating 
bands,  which  appear  after  a  time,  run  across  the  original  nodule,  and  after- 
wards project  from  its  edge.  These  are  the  claw-like  processes  observed  by 
Alibert.  They  undergo  contraction  in  the  same  way  as  the  cicatrices  of  a 
wound,  and  the  whole  tumour  is  sometimes  puckered  and  deformed  by  this 
process.  In  the  earlier  period  the  nodule  might  pass  for  an  hypertroi^hied 
scar ;  in  the  later  stages  it  still  more  closely  resembles  a  large  indurated  and 
contracted  cicatrix,  as  from  a  deep  burn  or  a  syphilitic  ulcer  or  a  carbuncle. 

The  tumour  is  usually  single,  but  two  or  more  may  exist  on  the  same 
patient,  as  in  Dr  Goodhart's  case,  and  in  a  young  man  under  the  writer's 
care  in  1888.  The  disease  is  of  very  slow  growth.  It  occurs  most  often  in 
young  adults  of  either  sex.  From  the  commencement  it  is  usually  attended 
with  pricking  and  itching,  with  a  sense  of  constriction,  and  sometimes  there 
are  severe  stabbing  pains.  It  is  almost  always  tender  to  the  touch,  but 
in  certain  cases  is  quite  free  from  pain. 

Histology. — Microscopic  sections  show  that  the  epidermis  is  thin,  but 
otherwise  unaffected ;  the  papillae  are  destroyed,  and  the  cutis  vera  and 
subcutaneous  tissue  occupied  by  bands  of  dense  fibrous  tissue,  which  are 
quite  indistinguishable  from  those  of  a  true  scar ;  only  in  the  peripheral  ■ 
parts  of  the  growth  is  small-celled  tissue  to  be  found  together  with  spindle- 
cells,  the  stages  no  doubt  which  precede  the  fibrous  scar-like  texture  of  the 
mass  of  the  gro^vth.  As  in  all  cicatrices,  the  sweat-glands,  hair-sacs,  and 
sebaceous  sacs  are  destroyed  in  the  process.  Dr  Warren,  of  Boston,  pub- 
lished a  valuable  histological  account  of  cheloid  in  the  '  Transactions  of 
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the  k.  k.  Akad.  d.  Wissenscli.,'  Vienna,  March,  1868.  See  also  that  by 
Babes  in  '  Ziemssen's  Handbuch,'  xiv,  p.  434,  and  by  Hyde  and  Montgomery 
(1901),  p.  541. 

Locality. — Cheloid  tumours  occur  most  frequently  in  the  sldn  over  the 
sternum.  They  have  also  been  observed  on  the  abdomen,  neck,  shoulders, 
arms,  and  face.  They  are  usually  single,  and  very  rarely  more  than  two  in 
number,  except  in  the  case  of  cicatricial,  so-called  false  cheloid,  when  the 
new  growth  may  appear  in  as  many  scars  as  were  originally  present. 

We  had  once  in  hospital  a  well-marked  case  of  cheloid  affecting  the 
pubes  in  a  patient  of  Mr  Bryant — a  man  who  probably  had  never  had 
ulceration,  syphilitic  or  other,  of  this  part. 

Diagnosis. — Neither  in  the  histology  nor  in  the  symptoms  does  there 
seem  to  be  any  obvious  distinction  between  a  cheloid  tumour  and  an  hyper- 
trophied  and  painful  scar.  Hebra,  in  fact,  defines  cheloid  as  an  idiopathic 
or  primary  cicatrix.  Others  have  maintained  that  all  cheloid  tumours  are 
hypertrophied  scai's ;  and  undoubtedly  they  often  arise  from  ordinary  cica- 
trices, or  from  the  slight  marks  left  after  leech-bites  or  acne  pustules.  They 
often  occur  on  the  shoulders,  where  the  cicatrices  of  acne  are  usually  the 
deepest  and  most  extensive.* 

Dr  Robert  Liveing,  while  admitting  that  cheloid  growths  often  begin  in 
scars,  finds  the  distinction  between  them  and  hypertrophied  cicatrices  in 
two  points  :  first,  that  the  bands  of  fibrous  tissue  in  cheloid  run  in  definite 
parallel  or  radiating  bundles,  whereas  those  of  cicatrix  form  an  irregular 
network ;  secondly,  that  the  cheloid  growth  invades  healthy  tissues,  which 
hypertrophied  scars  never  do,  and  that  this  is  the  case  even  when  cheloid 
appears  in  a  previous  scar.  The  new  growth  can  be  distinguished  as  it 
invades  the  old  cicatricial  tissue. 

Pathologically  true  cheloid  appears  not  to  be  a  mere  hypertrophy  nor 
a  granuloma,  but  a  fibro-cellular  new  growth,  a  true  sarcoma,  at  first  con- 
sisting chiefiy  of  spindle-cells,  subsequently  more  exclusively  of  fibres.  It 
is  very  apt  to  return  after  removal,  but  it  does  not  reappear  in  the  neigh- 
bouring lymph-glands  or  in  the  viscera. 

Traumatic  or  false  cheloid  is  an  hypertrophied  scar  ("  die  warzige 
Narbengeschwulst  "  of  Dieburg).  It  occurs  whenever  a  burn,  ulcer,  or  other 
injury  prc>duce8  a  scar  which  hypertrophies  and  becomes  painful,  and  its 
structure  is  that  of  pure  fibrous  tissue. 

Prognosis  and  treatment. — Trustworthy  observers  have  recorded  the 
spontaneous  disappearance  of  cheloid  tumours,  but  this  must  be  extremely 
rare.  They  seldom  or  never  ulcerate.  They  grow  slowly,  and  appear  not 
to  menace  life,  but  the  pain  they  occasion  is  sometimes  severe. 

Unfortunately,  if  removed  by  the  knife,  by  galvano-cautery,  or  by 
caustics,  the  tumours  almost  always  return.  Nor  have  any  of  the  milder 
applications  which  have  been  tried  produced  absorption.  Mr  Hutchinson, 
however  ('  Medical  Times,'  May  23rd,  1885),  recorded  exceptional  cases  in 
which  operation  proved  successful.  Hyde  and  Montgomery  recommend  the 
application  of  oleate  of  mercury  with  morphia. 

FiBROMA.f — This  affection,  named  molluscum  by  Willan,  differs  alto- 
gether from  so-called  molluscum  contagiosum,  to  be  presently  treated  of 

*  Such  cheloid  growths  orieitinting  in  ncne  scnrs  must  not  ho  confounded  witli  acne- 
cheloid,  which  is  a  oynonym  of  Hchra's  sycosis  friimhoesifonnis  or  sycosis  ctipillitii  (p.  921). 
t  Synopyms. — Molluscum  fibrosum,  nreolo-fibrosum,  non-contngiosum,  simplex,  pen- 
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<p.  1001),  except  in  the  fact  that  they  both  consist  of  multiple  pedunculated 
tumours  Those  of  fibroma  are  soft  and  painless,  the  skin  over  them  is 
unaffected,  they  are  more  or  less  pedunculated,  they  vary  in  size  from  a  pea 
to  a  marble  or  a  fist,  and  when  cut  into  they  show  oedematous,  inelastic 
connective  tissue.  They  resemble,  both  in  appearance  and  structure,  the 
firmer  kinds  of  polypi  of  the  nasal  fossae,  the  colon,  rectum,  uterus,  and 
other  parts  of  the  mucous  membranes.  They  might,  in  fact,  be  well  termed 
multiple  cutaneous  fibroma  "  or  "  multiple  fibrous  polypi  of  the  skin." 

The  number  of  these  tumours  is  sometimes  almost  innumerable,  as  is 
seen  m  the  well-known  case  of  Virchow,  which  forms  the  frontispiece  to  his 
work  on  morbid  growths  ('  Kr.  Geschw.,'  Bd.  i,  S.  325).  Their  size  varies 
from  a  pin's  head  to  a  foot  or  more  in  diameter. 

The  celebrated  case  of  Tilesius,  of  Leipzig,  published  in  1793,  was  named 
molluscum  by  WiUan  from  the  soft  fleshy  character  of  the  tumours  {coryus 
tectum  est  verrucis  moUihus  sive  molluscis).*  Bateman  recognised  that  they 
were  not  glandular,  and  were  quite  distinct  from  the  molluscum  contagiosum 
described  by  himself. f 

There  appears  to  be  little  local  predilection  for  these  fibrous  polypi. 
We  sometimes  see  a  single  one  on  the  face  or  elsewhere,  or  they  may  cover 
the  face,  the  trunk,  and  the  limbs.  They  also  sometimes  appear  on  the 
prolabium  and  the  palate,  as  in  Dr  Fagge's  case,  which  was  figured  in  pi. 
xviii  of  the  Sydenham  Society's  '  Atlas,'  and  modelled  for  the  Guy's  Hospital 
Museum  (No.  497). 

Cutaneous  fibromata  occasion  no  pain,  and  single  ones  may  be  met  with 
in  perfectly  healthy  persons,  to  whom  they  cause  no  inconvenience.  Some 
of  these  are  congenital,  but  many  multiple  fibromata  are  certainly  not  so. 
They  usually  appear  in  childhood.  Multiple  fibromata  are  certainly  rare, 
iind  probably  few  cases  have  failed  of  being  recorded ;  but  one  or  two  fibrous 
polypi  are  not  infrequently  seen  if  looked  for. 

When  they  have  ceased  growing  they  undergo  no  further  change,  and 
neither  degenerate  nor  become  absorbed.  But,  as  Mr  Hutchinson  has 
pointed  out,  they  sometimes  lose  their  firm,  fleshy  feel,  and  become  flaccid, 
so  as  to  feel  almost  like  empty  cysts.  (See  the  16th  of  his  CHnical  Lectures 
"  On  Rare  Diseases  of  the  Skin.") 

Large  and  numerous  fibromata  are  sometimes  associated  wdth  elephan- 
tiasis and  oedema  (p.  964).  Such  was  the  case  in  Dr  Haen's  and  in  Vir- 
chow's  patients,  and  in  the  unfortunate  person  shown  to  the  Pathological 
Society  by  Mr  Treves  (in  1885)  as  "  the  elephant  man." 

Fibromata  are  also  occasionally  found  in  large  numbers  associated 
"with  an  unusual  laxity  of  the  skin  of  the  trunk  over  the  subcutaneous 
structures.  In  this  curious  condition,  described  as  cutis  pendula,  pcLchyder- 
matocele,  or  dermatolysis,  the  skin  hangs  in  great  folds  like  garments.  A 
classical  instance  was  recorded  and  figured  by  Meek'ren  in  1657  ;  the  patient, 

dulura — Fibroma  molluscum  (Virchow).  E  snijirch's  '  Elephfiutiiisis  '  (1885)  records  nnd 
figures  several  remarkable  cases.  See  also  Dr  Sangster's  case  with  drawings  and  references 
in  the  '  Clin.  Trans.'  for  1880,  and  seven  cases  in  the  '  Guy's  Hosp.  Uep.'  for  1889,  p.  388. 

*  The  skin  of  Rheinbard,  the  Miililberg  peasant  who  came  under  the  notice  of  Tilesius, 
is  still  preserved  in  the  museum  of  Leipzig. 

t  Dr  Fagge  believed  that  these  tumours  begin  in  the  outer  sheath  of  the  hair-follicles 
and  sebaceous  glands ;  and  in  one  case  he  found  an  enlarged  sacculated  gland  occupying 
the  interior  of  one  of  the  growths  ('Med.-Chir.  Trans.,'  1870,  vol.  liii,  pi.  vi).  This  has, 
however,  not  been  again  observed,  and  the  occurrence  of  similar  tumours  in  the  palm  and 
sole  seems  to  prove  that  the  coincidence  was  accidental. 
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a  young  Spcauiard,  could  bring  the  skin  of  his  chest  up  to  his  eyes  and  down 
to  his  knees.  Dr  Valentine  Mott,  of  New  York,  published  in  the  '  Med.- 
Chir.  Trans.'  for  185-f  five  cases,  with  two  portraits ;  in  all  of  them  the 
redundant  masses  of  skin  wex-e  successfully  removed  by  operation,  but  in 
one  the  growth  tAvice  retm'ned. 

Virchow  recorded  a  case  in  which  the  father,  grandfather,  and  brother 
of  a  patient  were  all  affected  with  multiple  fibromata  of  the  skin,  and 
several  similar  cases  have  been  since  observed. 

According  to  Hebra,  when  they  are  numerous  the  patient  is  usually  iil- 
developed  in  mind  and  body.    But  this  is  certainly  not  always  the  case. 

The  only  treatment  is  removal  of  the  fibrous  polypi  by  the  scissors  or 
the  knife.    They  show  no  tendency  to  return. 

Neuromata  or  neuro-fibromata  are  multiple,  fibrous  tumours  of  the 
nerve-trunks,  scattered  over  both  trunk  and  limbs.  They  have  been  long 
known,  and  formed  the  subject  of  a  monograph  by  von  Eecklinghausen 
('  Ueber  die  raultiplen  Fibrome  der  Haut  und  ihre  Beziehung  zu  den  multi- 
plen  Neuromen,'  1882).  Except  by  the  pain  which  often  accompanies  them, 
these  tumours  are  indistinguishable  from  ordinary  fibromata.  Dr  Duhring 
has  recorded  some  severe  cases  marked  by  paroxysms  of  neui-algia. 

Myoma. — Tumours  of  unstriped  muscular  fibre  (leiomyomata)  have  been 
described  by  Virchow  (' Archiv,'  vols,  iii  and  vi),  Klebs,  Axel-Key,  Rind- 
fleisch,  and  Besnier  (' Annales  de  Dermatologie,'  1880).  They  probably 
take  their  origin  in  the  muscular  bands  connected  with  the  hair-sacs.  They 
are  of  no  clinical  significance. 

Lipomata,  or  true  fatty  tumours,  never  affect  the  skin  itself,  but  are 
always  subcutaneous. 

MoLLuscuM.*  —  This  somewhat  rare  disease  was  first  described  by 
Bateman,  who  added  it  to  the  small  group  of  Tubercula  as  defined  by 
Willan.  The  case  figured  by  him  in  his  61st  plate,  on  the  face  and  neck 
of  a  young  woman,  was  a  typical  example  of  the  disease,  and  Bateman 
traced  the  contagion  from  a  nursling  of  this  patient  and  two  other  children 
in  the  same  family  back  to  a  fourth  patient  with  the  same  affection.  He 
also  mentions  a  second  case  in  an  infant  apparently  contracted  from  an 
older  child.  It  was  from  these  facts  that  the  epithet  contagiosum  was 
applied  by  English  physicians,t  and  also  by  von  Barenspining,  Virchow, 
and  Rindfleisch ;  and  although  the  correctness  of  the  epithet  has  often  been 
doubted,  it  is  now  satisfactorily  proved. 

Carswell,   Rayer,   and  other  writers  recognised   Bateman's  disease; 

*  Synonyms. —^oWnscnm  contagiosum  (Bateman)— Molluscum  sebaceum— Epithelioma 
contegiosum  (Virchow)— Acne  varioliformis  (Bazin)— Molluscum  verrucosum. 

t  Wilson,  '  Diseases  of  the  Skin,'  1842,  p.  302  ;  Paterson,  '  Edinburgh  Medical  Jour- 
T<1  -iT  Ju''  ^"^^^^  "'^''^        recorded  by  Aliberfc,  Biett,  Cazenave. 

*  it   i'  Jacobovitz,  «  Le  Molluscum  :  Recherches  critiques,'  Paris,  1840.  Most 

the  foreign  cases,  however,  were  examples,  not  of  Bateman's  disease,  but  of  fibroma. 

Ihe  term  molluscum.  there  is  no  doubt,  was  taken  by  Batemau  from  the  case  of 
iilesius,  described  by  C.  P.  Ludwig,  of  Leipzig,  in  1739.  His  words  are,  "Corpus  tectum 
est  verrucis  moHibus  sive  molluscis."  The  word  is  obviously  used  as  a  synonym  of  mollis 
just  as  moUusca  was  first  applied  to  the  mollusca  nuda  et  testacea,  the  w/^-bodied  animals 
or  malacozoa.  Alibert,  followed  by  Cazenave,  misinterpreted  the  meaning  of  the  term. 
Hazin  unfortunately  described  the  disease  under  the  term  Acne  varioliformis,  and  this 
nas  led  to  additional  confusion,  especially  since  the  same  term  has  been  employed  for  a 
singular  variety  of  acne  mentioned  above  (p.  914)  before  its  misapplication  to  molluscum 
contagiosum  had  been  forgotten. 


^^^^  MOLLUSCUM — ANATOMY 

v!Z''''        ^-f,^^'  ^''r^'^  ^  non-syphilitic  affection  of  tho 

vulva  and  Caillaux  m  his  '  Treatise  on  Diseases  of  tke  Skin  in  Children  > 
named  it  "acne  molluscum."  v^nnaien, 

The  disease  occurs  in  the  form  of  small  rounded  tumours  of  a  pink 
colour  sometimes  sessile,  but  more  often  pedunculated.  They  are  scattered 
irregularly  over  the  skin,  which  remains  quite  healthy  between  them 
Their  number  varies  from  a  single  tumour  to  a  countless  multitude,  and  the 

Wd  "  'k^'^'  ^^^^"^^"'^  comparison,  or  a  la^ge  pin's 

head,  to  that  of  a  marble;  but  occasionally  reaches  much  larger  dimensions. 
The  colour  also,  though  usually  pink  and  waxy,  is  sometimes  scarcely  dis- 
tinguishable from  that  of  the  skin,  and  at  others  it  has  a  dead  white  or 
even  yellowish  tint.  These  last,  however,  are  probably  not  uncomplicated 
examples  of  the  disease.  A  minute  dimple  is  to  be  found  on  each  tumour 
which  was  formerly  supposed  to  be  the  orifice  of  a  sebaceous  duct  The 
growth  of  the  little  tumours  is  very  slow.  They  may  retain  a  size  not 
exceeding  a  pea  while  increasing  in  number  during  many  months,  and  per- 
haps longer.  As  they  grow  larger  they  become  more  rounded  and  the 
groove  at  their  base  becomes  deeper,  until  they  may  hold  to  the  skin  by 
only  a  slender  pedicle,  a  condition  which  was  formerly  described  as  acro- 
chordon.  The  colour  usually  becomes  paler  and  more  translucent  as  they 
increase  in  size,  but  this  change  is  not  constant. 

No  symptoms  are  produced  in  the  most  marked  and  typical  cases ;  as 
before  stated,  the  skin  between  the  little  tumours  is  perfectly  normal,  and 
they  themselves  are  no  more  than  a  disfigurement. 

Anatomy. — On  incising  the  tumour,  a  white  opaque  thick  material  can 
be  usually  squeezed  out,  and  a  hollow  sac  remains  flaccid  behind.  Herein 
a  molluscum  tumour  resembles  an  ordinary  sebaceous  cyst  or  steatoma 
(p.  918),  but  the  contents  are  white  instead  of  yellow,  and  to  the  naked 
eye  have  not  the  atheromatous  appearance  so  characteristic  of  accumulated 
sebum.     Moreover,  tested  chemically  and  microscopically,  instead  of  fat, 
cholesterin,  and  earthy  salts  and  epithelial  scales,  the  white  material  seems . 
to  be  made  up  almost  entirely  of  characteristic  oval  transparent  bodies  with 
a  hard  capsule.    These  molluscum  bodies  have  a  characteristic  pearly  lustre, 
and  are  also  recognised  by  the  absence  of  a  nucleus  and  by  their  not  readily 
staining  with  logwood.     These  "  molluscum  corpuscles  "  were  first  recog- 
nised and  well  described  by  Erasmus  Wilson  in  1842  ;  they  were  rediscovered, 
at  Saint  Louis  and  described  as  cryptogamic  spores,  the  source  of  the  con- 
tagion.   This  view,  however,  is  certainly  incorrect;  for  their  size,  their - 
aspect,  their  reaction  to  potash,  and  their  inability  to  develop  are  conclusive - 
against  it.     No  doubt  they  are  epidermic  cells  which  have  undergone  a 
hyaline  transformation.    Along  with  these  molluscum  corpuscles  there  is  - 
often  found  a  certain  amount  of  fatty  sebaceous  material ;  but  in  some  well-  - 
marked  cases  there  is  an  entire  absence  of  sebum. 

A  section  horizontal  to  the  surface  shows  that  each  little  tumour  is  made 
up  of  loculi  more  or  less  separated  from  each  other  by  septa,  and  in  most  • 
cases  a  central  cavity  may  be  demonstrated,  which  was  formerly  supposed', 
to  be  the  duct  of  a  sebaceous  gland.      That  the  whole  tumour  is  a  new 
growth,  unconnected  with  the  sebaceous  apparatus  and  starting  in  the  • 
deeper  epidermic  cells,  was  the  opinion  held  by  Virchow,  and  supported  by 
Dr  Sangster's  observations.*    It  may  now  be  regarded  as  settled. 


*  See  papers  by  Drs  Morrison,  Crocker,  and  Thin  in  the  '  Patholofrical  Transactions' 
for  1881,  p.  245,  and  also  a  description  by  Mr  Davies-CoUey,  'Guy's  Hospital  Reports,' 
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Distribution. — Molluscum  is  most  common  on  the  face  and  neck,  the^ 
eyelids  and  cheeks,  and  also  on  the  mammae  of  women ;  but  when  a  multi- 
tude of  small  tumours  occur,  they  may  be  found  upon  the  arms,  especially 
the  thin  skin  of  the  flexor  surface,  as  well  as  on  the  face. 

Mr  Hutchinson  describes  molluscum  as  not  imcommon  on  the  penis  and 
scrotum  of  young  adults,  and  refers  to  a  case  of  Dr  Paterson's  where  similar 
tumours  appeared  on  the  vulva  of  a  woman  whose  husband  was  thus 
affected.  He  also  refers  to  the  molluscous  growth  occasionally  suppui'ating, 
and  points  out  that  it  may  resemble  an  indurated  chancre. 

In  the  cases  which  the  writer  has  seen  of  molluscum-like  tumoimrs  occur- 
ring on  the  male  genitals  the  tubercles  have  been  yellow,  not  either 
pearly  and  translucent,  or  pink  and  waxy-looking ;  and  on  incision,  or  even, 
on  pressure  without  incision,  have  yielded  opaque  yellow  oily  material,  so. 
that  they  were  no  doubt  steatomata.  In  the  Guy's  Hospital  Museum  a 
model  shows,  however,  true  molluscum  upon  the  thigh  ('  Catalogue,'  p.  240). 
Sometimes  a  large  molluscum  tumour  will  suppurate,  burst,  and  thus  cure 
itself.  A  case  of  this  kind  occurred  under  the  late  Dr  Addison  in  a  girl 
ten  years  old. 

Molluscum  contagiosum  is  most  common  in  infants  and  children,  less  so 
in  women,  and  decidedly  rare  in  men.  In  children  it  almost  always  affects 
the  face,  in  women  the  mammae,  and  in  men  the  genitals.  But  this  is  only 
true  of  the  larger  and  fewer  tmnours.  All  the  cases  of  numerous  veiy  small 
molluscum  (simulating  warts  and  sometimes  described  as  molluscum  verrtir 
cosuvi)  which  the  writer  has  seen  in  adults,  have  been  situated  on  the  arms. 
Mr  Hutchinson  has  obsei-ved  similar  cases  in  which  the  trunk  or  lower  ex- 
tremities have  been  so  covered  with  little  tumours  as  to  resemble  some  papu- 
lar eruption,  as  lichen.  Others  of  these  wart-like  growths,  however,  may 
be  miiltiple  fibromata. 

Molluscum  appears  to  be  much  more  common  in  England  than  abroad, 
though  cases  of  the  true  disease  are  reported  from  France  and  Germany. 
It  is  well  known  in  Scotland  and  also  in  America.  The  majority  of  cases 
occur  in  dirty  neglected  children,  but  it  is  often  seen  in  those  who  are  clean, 
rosy,  plump,  and  in  every  respect  healthy. 

Pathology. — There  can  be  no  doubt  that  the  epithet  contagious  is  rightly 
applied  to  this  disorder,*  notwithstanding  the  frequent  failure  to  reproduce 
it  by  inoculation,  and  the  incredulity  of  Hebra  and  other  dermatologists. 
The  subject  is  well  discussed  by  Duckworth  in  two  interesting  papers  in  the 
'  St  Barth.  Hospital  Keports '  for  1868  and  1872.  No  fungi  and  no  bacteria 
have  yet  been  observed.  The  molluscum  corpuscles  are  now  ascertained 
to  be  transformed  epithelial  cells,  although  Neisser  and  other  good  observers 
supposed  them  to  be  psorosperms  or  pseudo-navicellse. 

Treatment. — Molluscum  tumours,  beside,  as  above  stated,  sometimes 
suppurating,  which  appears  particularly  apt  to  occur  when  they  are  con- 
fluent, may  also  undergo  passive  involution  by  gradually  shrinking  and 
subsiding.      This  must  be  the  case  with  many  infants  who  have  never 

3rd  series,  vol.  xviii,  1870,  p.  350,  tind  figs.  1  nnd  2,  p.  364.  He  describes  most  of  the 
characteristic  oval  cells  as  nucleated.  Virchow's  original  piiper  was  published  in  1865  in 
the  33rd  volume  of  his  '  Arcliiv,' p.  144;  Sangster's  in  the  '  Med.-Chir.  Trans.,'  1880, 
vol.  1x111 ;  and  Thin's  in  the  '  Journ.  of  Anat.  and  Phys.,'  vol.  xvi,  p.  202.  The  same  con- 
elusion  was  independently  arrived  at  by  Bizzozero,  Retzius,  Koeck,  and  other  histologists. 
(See  the  figures  in  Dr  Galloway's  article  in  '  Allbutt's  System,'  vol.  viii,  p.  875,  and  the 
references  on  p.  879.) 

*  Mr  Hutchinson  has  met  with  cases  apparently  contracted  at  Turkish  baths. 
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come  under  medical  treatment;  but  such  spontaneous  cures  are  rare  or 
slow  and  uncertain,  while  treatment  is  rapid  and  efficient.  Each  tumour 
should  be  removed  either  by  being  snipped  off  with  a  pair  of  sharp  scissors 
curved  on  the  flat,  or  by  being  incised  and  emptied.  In  either  case  the 
whole  of  the  diseased  structure  must  be  removed.  Where  the  tumours  are 
very  numerous,  it  may  be  better  to  apply  nitric  acid  or  the  acid  nitrate  of 
mercury  to  each  one  in  the  early  stage.  When  the  growths  are  not  largei- 
than  pins'  heads,  Mr  Hutchinson  believes  that  white  precipitate  and  sulphur 
ointment  in  equal  parts  will  cure  the  affection ;  but  it  is  rare  for  an  oppor- 
tunity for  this  treatment  to  occur. 

Cases  of  "  giant  molluscum  "  have  been  recorded  by  Virchow,  Laache, 
of  Christiania,  and  Dr  Walter  Smith,  of  Dublin.  In  the  last  of  these  the 
tiunour  was  more  than  three  inches  across,  in  Laache's  it  was  still  larger — 
as  big  as  two  fists.  Dr  Payne  has  described  a  still  more  anomalous  case 
resembling  Molluscum  in  the  '  Brit.  Journ.  of  Derm.'  for  1891,  iii,  p.  250. 

Glandular  Tumours. — Colloid  milium*  was  the  name  given  by  Ernst 
Wagner  in  1866  to  an  exceedingly  rare  affection  of  the  skin,  which  consists 
in  the  appearance  of  a  multitude  of  raised,  yellowish,  glistening  nodules  like 
those  of  milium  (p.  915).  They  occur  in  groups,  and  vary  in  size  from  a 
pin's  head  to  a  split  pea.  They  do  not  contain  sweat,  but  a  thick  gelatinous 
secretion. 

These  nodules  are  probably  new  growths,  beginning  in  the  sebaceous, 
not  the  sudoriparous  glands.  Tlieii*  histology  is  described  in  the  '  British 
Joum.  of  Derm.'  (vol.  iii,  p.  36)  by  Dr  Philipson,  who  considers  them  as 
being  (benign)  epitheliomata  with  colloid  degeneration.  They  occur  about 
the  eyes,  where  they  look  like  xanthelasma,  but  are  also  seen  on  other  parts 
oi  the  face.  In  one  case  of  Dr  Liveing's  the  arm  was  affected,  and  in  two 
reported  by  French  writers  the  whole  of  the  front  of  the  chest  was  covered. 
The  few  patients  yet  observed  have  been  adults. 

The  disfigurement  has  been  removed  by  scraping  out  the  little  tumours 
one  by  one. 

Adenoma  sudor iparum.-\ — Several  cases  have  been  reported  of  multiple 
minute  tumours  of  the  skin  which  are  seated  in  the  sweat-glands.  One  of 
the  first  observed  in  this  country  was  described  and  figured  by  Dr  Perry, 
and  four  by  Mr  Brooke,  of  Manchester,  in  the  '  Brit.  Journ.  Denn.'  for  1892 
(vol.  iv,  p.  269).  They  are  multiple  papule-like  cystic  glandvilar  growths, 
probably  congenital,  and  affecting  either  the  face  and  scalp  alone,  or  trunk 
or  limbs  also.  The  affection  has  been  identified  with  Colloid  milium,  and 
with  Lymphangioma  tuberosum  multiplex  {infra,  p.  1006). 

Adenoma  sebaceum. — Under  this  title  Dr  Balzer  published  two  cases  rif 
multiple  tumours  of  the  face  ('  Arch,  de  Physiologic,'  1885,  No.  7,  and 
1886,  No.  5),  which  were  modelled  for  the  museum  of  St  Louis.  Dr  Pringle 
has  added  a  third  case,  which,  like  the  others,  occurred  on  the  face  of  a 
young  woman  ('  Brit,  Journ.  of  Derm.,'  Jan.,  1890).  The  figure  he  gives  has 
a  rough  resemblance  to  acne,  but  there  are  no  comedones  and  no  suppurating 
points.  The  papules  or  nodules  are  firm,  whitish,  and  like  grains  of  sago 
in  size  and  shape.    Some  look  like  milium,  others  more  like  multiple  warts. 

*  Synonyms. — Colloid  degeneration  of  the  derma  (Besnier) — Hydradenoma  (Darier) — 
Syringo-cystadenomii  (Torok). 

t  Synonyms. — Hydradenome  ernptif  (Jacquet  and  Darier,  1887) — fipitlieliomes  kys- 
tiques  beniiis  (.Tacquet) — Cystadeiiomes  epithelianx  benins — Epithelioma  adenoides  cysti- 
cum. 
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When  pricked,  inspissated  sebum  can  be  squeezed  out.  Along  with  these 
sebaceous  tumours  are  numerous  dilated  vessels,  which,  however,  disajjpear 
under  treatment.  Microscoj^ical  observation  shows  hypertrophy  of  the 
sebaceous  glands  and  of  the  deep  layer  of  the  cutis.  The  little  tumours 
sometimes  undergo  spontaneous  involution,  but  treatment  is  unsatisfactory. 

The  affection  appears  to  be,  as  a  rule,  congenital,  and  is  associated  with 
other  defects  of  the  skin  or  of  the  nervous  system. 

Vasculae  Tumour.* — Excluding  moles  or  pigment-spots,  true  or  vascular 
nsevi  have  always  essentially  the  same  structure.  But  they  vary  in  appear- 
ance, from. the  smooth,  flat,  "port-wine  stains,"  as  they  are  called,  which 
sometimes  cover  a  great  part  of  the  face,  head,  or  even  trunk,  to  the  cir- 
cumscribed pulsating  tumour-like  mass  which  can  be  removed  by  ligatiire, 
galvano-cautery,  or  other  mechanical  means. 

Of  similar  structure  though  different  pathology  are  the  stigmata  of  gutta 
rosea  and  erythematous  lupus,  and  the  permanently  injected  patches  which 
sometimes  accompany  the  cicatrisation  of  lupus,  syphilis,  or  any  other  deep 
form  of  dermatitis.  These  acquired  capillaiy  and  venous  dilatations  may 
be  called  angiectases. 

There  are,  however,  some  rare  and  remarkable  forms  of  disease  of  the 
skin  which,  though  anatomically  angioma,  differ  from  true  naevi  not  only 
in  being  acquired  instead  of  congenital,  but  also  in  their  course  and  event. 
Sometimes  they  will,  as  described  by  Hebra,  while  spreading  in  some  direc- 
tions, return  to  a  normal  condition  in  others ;  or,  again,  they  may  acquire  a 
tumour-like  and  semi-malignant  character,  growing  rapidly  and  forming 
large  masses  of  erectile  tissue.  They  are  most  often  seen  upon  the  extremi- 
ties, though  even  here  they  are  happily  rare.  They  are  sometimes  compli- 
cated with  fibrous  growths,  which  have  not  only  the  pain  of  neuroma,  but 
also  its  histological  characters.  Bruns  recorded  such  cases  on  the  lower 
extremities  as  elephantiasis  neuromatosa. 

Virchow  and  Kaposi  described,  under  the  somewhat  similar  title  of 
elephantiasis  teleangiectodes,  multiple  fibro-vascular  growths,  which  begin  as 
separate  lobulated  tumours,  but  afterwards  form  diffuse  vascular  thicken- 
ings of  the  skin. 

Apparently  identical  with  these  is  a  case  in  a  child  which  was 
examined  by  Dr  Liveing  and  figured  by  the  late  Dr  Tilbury  Fox  under 
the  name  of  fibroma  fungoides  (pp.  352 — 354  of  his  work  on  '  Skin 
Diseases ').  He  there  described  other  cases  of  fibro-vascular  ulcerating 
growths  which  he  considered  to  be  of  the  same  nature.  One  of  these,  how- 
ever, may  probably  have  been  syphilitic. 

Angioma  serpiginosum. — Mr  Hutchinson  described  as  "  infective  an- 
gioma "  or  "  nsevus-lupus,"  a  singular  affection,  better  named  as  above  by 
Crocker,  which  has  also  been  observed  by  Mr  Waren  Tay  and  two  or  three 
others  in  this  country  and  abroad.  It  is  not  congenital,  but  appears  early 
in  life.  Minute  capillaiy  dilatations  appear,  like  grains  of  cayenne  pepper, 
forming  groups  and  rings  which  slowly  spread.  They  affect  the  limbs  or 
occasionally  the  face.  (See  the  account  in  Mr  Hutchinson's  '  Archives  of 
Surgery,'  1891,  vol.  iii,  p.  161.) 

Angiokeratoma.^— This  curious  and  rare  condition  begins  as  minute 

*  Synonyms. — Najvus  flammeus— Najvus  vascularis — Angioma — Mother's  mark, 
t  Synonyms. — It  lias  been  called  Lichen  telangiectasique,  a  misleading  term  ;  and  a  com- 
hination  of  horny  warts  with  telangiectasis,  but  there  are  no  true  papillomata  present. 


^^^^  ANGIOKERATOMA— LYMPHANGIOMA 

purple  or  brown  spots  on  the  dorsum  of  the  fingers  and  toes,  and  consists 
on  capillaiy  dilatation  from  chronic  venous  congestion.  The  next  stage  is 
hypertrophy  of  the  horny  layer  of  epidermis,  mth  disappearance  of  the 
stratmn  lucidum.  The  aspect  then  simulates  a  wart  or  a  corn;  but  the 
papillae  are  atrophied  and  flattened,  not  hypertrophied,  and  there  is  no 
clavus  present.  The  disfigurement— for  it  is  nothing  more— is  most  appa- 
rent m  winter.  It  is  usually  seen  in  children  or  young  women,  particularly 
if  they  have  suffered  from  chilblains.  It  sometimes  occurs  in  several 
members  of  a  family.  The  name  was  given  by  Mibelli  in  1889,  and  cases 
have  been  recorded  by  Sangster  and  several  others  since.  Dr  Pringle  has 
treated  it  successfully  by  electrolysis  ('  Brit.  Journ.  Derm.,'  1891,  vol.  iii, 
(Pp.  237,  309,  with  two  coloured  plates). 

LTMPfiANGiOMA.— A  curious  affection  of  the  skin,  which  has  been  de- 
scribed under  this  name,  consists  in  what  looks  like  a  group  of  vesicles ; 
but,  on  careful  examination,  they  are  found  to  be  more  deeply  seated  than 
usual,  and  in  the  event  prove  not  to  be  inflammatory  at  all,  but  new  forma- 
•tions,  lasting  unchanged  for  an  indefinite  period.    In  one  case  of  the 
writer's  they  strikingly  resembled  the  vesicles  of  zona,  appearing  in  several 
-groups,  and  arranged  in  a  tolerably  regular  line.    In  this  instance  the  affec- 
tion was  complicated  by  appearing  upon  a  large  congenital  port-wine  stain, 
and  the  result  was  that  many  of  the  lymph-cysts  became  pink  by  admixture 
■of  their  contents  with  blood,  and  when  accidentally  ruptured,  thick  red  or 
black  scabs  were  formed.    This  coincidence  with  ordinary  vascular  nsevi 
{which  others  have  also  noticed)  as  well  as  histological  investigation,  seems 
to  prove  that  the  disease  is  rightly  regarded  as  analogous  to  acquired  vas- 
cular naevi.    But  Mr  Hutchinson  described  the  affection  under  the  unfor- 
tunate name  of  "  lupus  lymphaticus  "  ('  Path.  Trans.,'  1880,  with  figure). 
Several  cases  have  been  brought  before  the  Dermatological  Societies  within 
the  last  few  years.    A  careful  histological  description  with  figures  by  Mr 
Stewart  will  also  be  found  in  the  '  Path.  Trans.'  for  1875,  in  the  volume  for 
1879  (xxx,  474)  by  Drs  T.  and  T.  C.  Fox,  and  in  that  for  the  following  year 
i(xxxi,  p.  346)  by  Dr  Sangster. 

Lymphangioma  may  affect  the  vulva,  where  its  symptoms  vary  consider- 
-ably  from  those  which  attend  it  in  other  parts  of  the  body  (Roberts,  '  Brit. 
Journ.  Derm.,'  August,  1896,  and  J.  C.  and  C.  J.  White,  'Journ.  Cut.  and 
•Gen.-Ur.  Dis.,'  February,  1898). 

Kaposi  described  a  remarkable  case  of  lymphangioma  in  a  woman  twenty- 
two  years  old  who  had  several  hundred  violet-red  pimples,  round  or  oval  in 
•shape,  some  of  them  as  small  as  a  lentil,  situated  in  the  cutis  and  somewhat 
resembling  certain  forms  of  syphilodermia.  A  minute  portion,  being  ex- 
cised, showed  that  the  cutis  was  filled  with  dilated  lymph-spaces  lined  with 
endothelium.  He  named  it  lymphangioma  tuberosum  multiplex.  A  few 
similar  cases  have  been  since  recorded,  and  a  collection  of  cases  was  pub- 
lished by  Dr  F.  A.  Noyes,  of  Melbourne,  in  the  '  Brit.  Journ.  of  Derm.,' 
December,  1890,  and  Dr  Torok  added  a  critical  and  pathological  account  of 
the  condition  (ibid.,  January,  1891). 

Mycosis  Fungoides.* — Under  this  name  Alibert,  in  1814,  figured  in  his 

*  Synonyms. — Pian  fonp;o'ide  (Alibert,  1814)— Eczema  tuberculatum  (E.  Wilson) — 
Lichen  hypertropliicus  (Hardy ;  who,  however,  now  recotrnises  its  character  as  a  new 
growth) — Lymphadenie  cntnnee — Papilloma  areo-elevatum  (Beigel) — Granuloma  fungoides 
■ — Sarcoma  lympliadenoides  (Auspitz) — Papillome  etale  on  en  plaque  (Charpy). 

It  must  be  understood  that  the  terms  mycosis  fungoides  and  mycoides  merely  refer  to 
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Atlas  certain  mulberry-masses  of  ulceration  which  he  called  Plan,  i.  e.  yaws 
(framboesia).  In  1832  he  supposed  it  to  be  syphilitic,  and  named  it  Mycosis 
fungoides.  Bazin  in  1851  met  Avith  a  case  which  resembled  Alibert's  account, 
and  invented  a  diathese  fongolde  to  explain  it.  In  1869  Ranvier  showed  that 
these  curious  soft  tumours,  readily  ulcerating  into  fungous  papillary  masses, 
showed  histologically  a  series  of  lymphatic  spaces  with  cytogenic  tissue  be- 
tween (Gilot,  •  Th^se  de  Paris,'  1862).  In  a  case  under  Auspitz,  Hochsinger 
discovered  a  microcoecus  in  these  tumours  which  he  thought  might  be 
characteristic.    Eindfleisch  and  also  Stellwagon  found  streptococci.  ^ 

Dr  Payne  described  and  figured  a  remarkable  case  of  granuloma  fun- 
goides ('  Path.  Trans.,'  vol.  xxxviii,  and  '  Rare  Diseases  of  the  Skin,'  p.  9) ; 
and,  after  discussing  the  lymphatic  and  the  bacillary  theories  of  the  disease", 
concludes  that  neither  of  them  is  adequately  supported  by  facts.  In  this 
case,  as  in  the  writer's  mentioned  below,  cultivation  failed  to  demonstrate 
the  presence  of  a  specific  microbe.    So  Kobner  and  others  have  also  found. 

Mycosis  fungoides  is  a  rare  disease,  but  not  difficult  to  recognise  from 
description  or  from  drawings. 

It  has  been  observed  by  Landouzy  in  an  infant,  but  most  cases  recorded 
have  been  in  adults,  both  men  and  women.  The  position  of  the  tumours  is 
usually  on  the  trunk,  less  often  on  the  face  or  limbs. 

It  begins  like  patches  of  dermatitis,  which  usually  resemble  chronic 
eczema,  but  are  sometimes  more  like  pityriasis  or  lichen,  erythema  or  urti- 
caria, with  considerable  itching.  After  a  variable  period  there  follows  deep 
induration  and  thickening  of  the  cutis,  with  formation  of  separate  raised 
swellings.  These  continue  long  stationary,  and  sometimes  shrivel  again; 
but  more  often  ulcerate  and  form  the  fungating  tumours  which  are  charac- 
teristic of  the  disease.  Occasionally  the  granulomatous  growths  appear 
without  a  preceding  stage  of  dermatitis:  but  their  appearance  is  often 
immediately  preceded  by  a  gradual  thickening  of  the  skin,  showing  that 
the  dei-matitis  which  was  at  first  superficial  like  eczema  or  erythema  is  now 
become  deep  like  lupus  or  elephantiasis.  They  exude  a  great  quantity  of 
clear,  watery,  colourless  serum.  In  genuine  cases  the  lymph-glands  are 
probably  always  unaffected.  The  progress  is  very  slow,  but  with  one  or 
two  exceptions  the  result  is  fatal.    No  treatment  is  known  to  be  of  service. 

The  disease  resembles  both  syphilis  and  leprosy,  and,  in  its  early  stages, 
eczema  and  some  forms  of  lichen.  It  has  a  remarkable  likeness,  in  itf= 
developed  stage,  to  the  worst  form  of  iodide  eruption  (p.  905 ;  see  Mr 
Hutchinson's  figure  in  his  '  Archives  of  Surgery,'  pis.  iii  and  iv) ;  but  it  is 
probably  most  like  yaws  in  aspect. 

,  ^  ^  well-marked  example  of  this  disease  in  Philip  Ward  was  described  and  figured  in  the 
'Clinical  Transactions'  for  1892,  vol.  -xxv.  The  patient  was  a  man  of  66,  who  first 
developed  what  looked  like  ordinary  dry  eczema;  and  then  fungating  masses  of  granula- 
tions formed  on  the  various  parts  ot'  the  body,  the  neck,  shoulder,  loins,  and  le?.  Some  of 
these  sloughed,  suppurated,  and  healed  completely,  but  others  formed,  and  at  last  one  enor- 
mous mass  on  the  back.  He  died  from  pulmonary  gan{,'rene.  Sections  of  the  tumour 
looked  like  those  of  a  round-celled  sarcoma ;  and  there  was  a  similar  new  growth  in  one 
adrenal — an  unusual  condition. 

Another  case  was  that  of  a  gentleman  whom  the  writer  saw  in  consultation  with  Mr 
Bowlby  in  1894.  He  was  a  tall,  powerful  man  of  45,  who  developed  characteristic  tumours 
in  several  parts  of  the  body,  and  was  repeatedly  in  a  very  serious  condition,  but  under 
qumme  and  opium  internally,  and  local  antiseptic  and  astringent  treatment,  he  entii'ely 
recovered,  and  nothing  remained  of  the  disease  but  pigmented  ])atches  on  the  chest  and 


the  "cauliflower"  masses  or  "fungous  "  vegetations  of  the  disease  as  seen  by  the  naked 
eye,  and  carry  no  implication  as  to  a  fungous  or  bacterial  origin. 
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back,  the  buttocks,  thighs  and  perineum.  Whether  the  tumours  would  have  recurred  is 
uncertain,  for  after  then-  tina  d.sappearance  and  his  restoration  to  health  he  wa  attacked 
by  double  pneumonia  and  died.  •j.utai.Keu 

Whether  this  disease  should  be  regarded  as  a  sarcoma,  a  lymphoma  or 
u  granuloma  has  been  much  disputed.  It  is  clinically  and  anatomically 
distinct  from  the  multiple  cutaneous  sarcomata  described  in  the  first  volume 
(p.  83),  and  also  from  the  multiple  lymphadenoma  of  Hodgkin's  disease 
(p.  768).    If  it  is  a  granuloma,  some  specific  microbe  should  be  discovered. 

Xerodermia  Maligna.*— Perhaps  the  most  remarkable  of  all  cutaneous 
diseases,  allied  to  naevi  in  its  early  stages  and  markedly  malignant  in  its 
later  development,  is  a  rare  affection  first  described  by  Kaposi  in  1870 
under  the  borrowed  title  of  xeroderma,  a  name  which  had  been  previously 
apphed  to  a  totally  different  condition  by  Wilson  (p.  917). 

It  begins  with  spots  of  erythematous  appearance  not  unlike  those  of 
measles.  Then  they  fade  and  foi-m  pigment  spots  like  freckles,  with  dilated 
venules.  There  is  also  a  diffused  pigmentation  which  affects  chiefly  the 
uncovered  parts — the  face  and  neck,  the  arms  and  hands,  and  only  slightly 
the  legs  below  the  knee.  The  next  stage  may  be  months  or  years  in 
appearing.  When  it  arrives,  the  apparent  ephelides  become  atrophic,  the 
skin  white,  dry,  thin,  and  wrinliled.  Then  it  gradually  contracts,  so  as  to 
form  a  smooth,  tightly  dra^vn  surface,  which  may  evert  the  eyelids  or  the 
lips  or  contract  one  of  the  joints.  At  the  same  time  fresh  brown  pigment 
spots  and  stigmata  appear  on  the  affected  surface.  The  former  undergo 
the  same  atrophic  changes,  the  latter  may  increase  until  they  resemble  con- 
genital vascular  nsevi.    Pigmented  moles  also  frequently  appear. 

The  disease  is  not  accompanied  with  itching  or  pain,  yet  after  continuing 
in  this  comparatively  innocent  form  for  months,  or  sometimes  years,  the 
last  stage  comes  on.  The  vascular  spots  become  warty  and  ulcerate;  fim- 
goid  growths  of  a  most  malignant  character  appear,  not  only  in  the  maculae, 
but  also'  in  distant  places ;  and  death  ensues  by  haemorrhage  or  exhaustion. 

Hebra  and  Kaposi  together  observed  only  four  cases  of  this  remarkable 
affection.  Erasmus  Wilson  described  another  under  the  name  "  general 
atrophy  of  the  skin."  Kaposi,  in  1885  ('  Wiener  med.  Wochenschrift,'  No. 
44),  could  tabulate  only  thirty-eight  published  cases ;  the  youngest  patient 
was  five  months,  the  oldest  forty ;  eighteen  were  males  and  tAventy  females. 
Eiider  saw  seven  brothers  affected !  A  remarkable  case  was  shown  at  the 
Clinical  Society  as  one  of  lupus,  and  was  recognised  as  identical  with 
Kaposi's  disease  by  Dr  T.  C.  Fox.  This  same  case,  with  the  others  in  the 
same  family,  will  be  foimd  fully  described  by  Dr  Crocker  in  the  67th 
volume  of  the  '  Medico-Chirurgical  Transactions,'  p.  169,  with  coloured 
lithographs,  and  a  table  of  thirty-four  cases ;  most  of  these  were  recorded 
by  Kiider  in  a  monograph  on  the  subject,  the  rest  by  R.  W.  Taylor,  of  New 
York,  by  Neisser,  and  by  Vidal. 

From  this  table  it  appeared  that  the  disease  had  never  been  observed 
above  the  age  of  puberty ;  but  one  case  has  been  since  recorded  in  a  man  of 
twenty-five,  and  three  others  by  Falcao,  of  Lisbon,  in  adults  (1896).  One 
case  occurred  in  an  infant  four  months  old,  most  under  two  years,  one  at 
nine,  and  one  as  late  as  sixteen. 

*  Synonyms. — Kaposi's  disease.  It  was  called  "  xeroderma  pigmentosum  "  by  Kaposi. 
Other  suggested  names  (nil  better  than  this)  are  "  angioma  pigmentosum  et  atrophicum," 
"liodermia  cum  melanosi  et  telangiectasia"  (Neisser),  "  leptodermia  maligna"  (Cavafv), 
and  "atrophoderma  pigmentosum"  (Crocker).  For  bibliography  see  the  paper  by  Dr 
Funk,  of  Warsaw  ('Brit.  Journ.  of  Derm.,'  vol.  i,  p.  182). 
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As  a  rule  it  occurs  in  boys  and  girls  indifferently.  More  than  one  case 
is  found  in  a  family;  twenty-sis  of  the  thirty-four  cases  in  Dr  Crocker's- 
table  belonged  to  nine  families.    The  disease  is  never  congenital. 

The  histological  characters  of  the  spots  are  those  of  vascular  dilatation,, 
of  pigmentation,  and  of  atrophy.  The  final  tumours  appear  to  be  always 
true  epithelial  carcinoma,  not  sarcoma. 

Treatment  has  at  present  been  unavailing.  (See  Dr  Pringle's  paper  in 
the  *  Clinical  Transactions  '  for  1898,  vol.  xxxi,  p.  296.) 

The  ordinary  malignant  growths  of  the  skin  are  happily  infrequent,  nor 
have  they  many  special  points  of  interest ;  for  their  pathology  is  essentially 
the  same  as  that  of  the  corresponding  growths  upon  mucous  membranes ; 
nioreover,  their  recognition  is  not  difficult  and  their  treatment  purely  sur- 
gical, so  that  but  little  need  be  said  of  them  in  this  place. 

Carcinoma  fibrosum,  or  scirrhous  cancer,  the  most  typical  of  all  the 
forms  of  cancer,  rarely  affects  the  skin  primarily,  though  it  frequently  infil- 
trates it  as  the  result  of  primary  carcinoma  of  deeper  parts,  as,  for  instance, 
of  the  mamma.  The  writer  has  seen  three  examples  of  the  remarkable  form 
of  hard,  indurating,  and  widely  spread  cancer  of  the  skin  described  by 
Velpeau  as  squirrhe  en  cuirasse.  One  was  a  patient  under  Velpeau  himself,, 
in  whom  the  disease  had  spread  from  a  cancerous  breast ;  another  was  a. 
patient  of  Dr  Humphry's,  of  Cambridge.  The  remarkable  and  wide-spread 
induration,  before  ulceration  begins  and  before  implication  of  deeper  organs 
occurs,  renders  it  peculiar,  and  causes  a  superficial  resemblance  to  sclero- 
dermia  or  to  certain  forms  of  lupus.  It  is  usually  secondary  to  mammary 
cancer. 

P aget's  disease^—Hhi^  remarkable  form  of  deraiatitis  has  been  referred 
to  above  (p.  846).  It  closely  resembles  eczema  in  appearance,  and  yet 
invariably  precedes,  if  it  does  not  carry  with  it,  true  alveolar  cancer.  It  was 
first  described  by  Sir  James  Paget  in  the  '  St  Barth.  Hosp.  Kep.'  for  1874. 

The  distinctions  from  eczema  are  the  locality,  the  absence  of  severe 
itching— at  least  in  the  earlier  stage,  the  induration  of  the  skin— sometimes 
felt  from  the  first,  and  the  age  of  the  patient,  who  is  usually  a  woman  about 
fifty.  The  presence  of  so-called  psorosperms  is  also  characteristic  of  its 
cancerous  nature.  The  diagnosis  is  most  important,  for  if  recognised, 
prompt  removal  will  probably  cure  the  disease. 

Epithelioma,^  or  keratoid  cancer  (see  vol.  i,  p.  91),  is  the  most  common 
form  of  malignant  disease  in  the  skin.  Even  this  is  rare,  compared  with  its 
frequency  in  the  oesophagus  and  large  intestine,  and  at  the  labial,  anal,  and 
urogenital  orifices.  Its  formerly  most  frequent  seat,  the  scrotum,  is  happily 
no^  longer  so,  and  "  chimney-sweep's  cancer  "  has  become  a  rare  curiosity  in 
this  country.  This  form  of  cancer  sometimes  appears  in  patches  of  arsenical 
keratosis  (p.  907). 

Rodent  wZcer.— This  affection,  originally  described  by  Jacob,  of  Dublin, 
m  1827,  is  now  ascertained  to  be  histologically  carcinoma.  (See  Mr  Hulke's 
paper  in  the  '  Path.  Trans.,'  vol.  xxii.)  The  presence  of  epithelial  cells  in 
the  cutis  vera,  and  of  the  nest-cells  characteristic  of  the  horny  form  of 
cancer,  leaves  no  doubt  of  its  real  pathology.    It  is,  however,  the  least 

*  Sy»o»^w*.— Cancerous  dermatitis  of  the  nipple— Malignant  papillary  dermatitis- 
Duct  cancer  of  the  breast— Sporospermal  dermatitis. 

t  The  term  epithelioma,  applied  by  Hannover,  of  Copenhagen,  to  this  disease,  of  which 
he  was  the  first  to  describe  the  histology,  was  discarded  by  Virchow  for  "epithelial 
cancer."    Unfortunately  "  epithelioma  "  is  also  applied  to  molluscum  contagiosum 
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malignant  of  cancerous  growths,  for  it  spreads  slowly,  there  is  little  new 
gr  owth,  and  it  does  not  affect  the  neighbouring  lymph-glands.  It  is  usually 
seen  near  the  eye,  upon  the  side  of  the  nose,  on  the  cheek,  or  the  temple. 
Like  other  kinds  of  carcinoma,  it  is  a  disease  of  mature  life  or  old  age.  Its 
early  stages  are  those  of  a  small,  smooth,  pale  growth  not  unlike  a  wart.  If, 
as  is  sometimes  the  case,  it  has  begun  in  a  congenital  mole,  it  retains  the 
pigment  of  that  structure.  It  often  has  a  pearly  aspect,  so  as  to  look  some- 
what like  a  molluscum  tumour,  or  even  like  the  cysts  not  unfrequently 
found  about  the  eyelids.  When  ulceration  begins,  it  is  covered  by  a  rather 
thin,  dark,  and  adherent  crust.  It  produces  little  or  no  pain,  and  advances 
so  slowly  that  when  it  first  comes  under  the  surgeon's  eye  it  presents  the 
appearance  of  a  chronic,  indolent,  indurated  ulcer,  with  sharp,  well-defined 
nodular  edges,  and  no  granulations.  In  its  later  stages  it  resembles  more 
nearly  its  pathological  allies,  epithelial  cancer  of  the  lip,  the  scrotum,  the 
glans,  and  the  vulva. 

The  diagnosis  from  tertiary  syphilis  lies  in  the  ulcer  being  single,  in  its 
not  invading  the  bones  or  other  tissues,  and  in  there  being  no  other  sign  of 
syphilitic  disease.  From  lupus  it  is  distinguished  by  the  scab  being  thin 
And  dark,  by  its  beginning  at  a  much  later  period  of  life,  and  by  micro- 
scopical examination  of  the  material  obtained  by  scraping  the  edges  of  the 
ulcer. 

Under  the  title  of  crateriform  ulcer,  Mr  Hutchinson  has  described  a  sore 
of  the  face  or  head,  which  is  much  more  malignant  than  the  rodent  ulcer 
just  described,  since  it  grows  far  more  rapidly.  Ulceration  begins  at  the 
summit  of  a  rounded  nodule,  and  forms  a  deep  crater-like  hollow  with  in- 
durated walls.  It  is  most  common  in  elderly  people  ('  Path.  Trans.,'  1889, 
and  '  Arch,  of  Surgery,'  vol.  i,  pi.  xi). 

Both  this  and  the  more  common  "  rodent "  ulcer  can  only  be  treated  as 
a  cancerous  growth,  by  early  excision. 

Sarcoma. — Beside  carcinoma  in  the  histological  sense  of  the  word,  the 
skin  is  occasionally  liable  to  multiple  sarcomata.  These  are  almost  always 
secondary  to  some  internal  growth ;  by  their  large  number,  small  size,  and 
hsemorrhagic  or  sometimes  melanotic  character  they  may  resemble  certain 
forms  of  purpura  or  pigmentation.  In  a  marked  case  under  the  writer's 
care  the  primary  disease  was  found  after  death  to  be  in  the  caecum  ;  it  was 
a  round-celled  sarcoma.  Cases  of  primary,  single,  and  multiple  sarcoma  of 
the  skin,  however,  also  occur,  chiefly  in  young  subjects.  Prof.  C.  Boeck 
has  described  a  case  of  multiple  benign  sarcoid  of  the  skin  (New  Syd. 
Soc,  vol.  clxx,  p.  295). 


PIGMEJN"TAL  AFFECTIONS  OF  THE  SKIN 


"  The  freckles,  blotches,  and  parched  skins, 
The  worms,  that,  like  black-headed  pins. 
Peep  thro'  the  damask  cheek  or  rise 
On  noses  bloated  out  of  size." 

Whitehead. 

Albinism-Leucodermia  congenital  and  acquired-Pltiligo-its  relation  to 
leprosy— Ganities—Melamdermia,  secondary  to  derviatitis,  syphilis,  adrenal 
disease,  malana,  f.-Ephelis-Lenticjo-Acanthosis  nigricans-Chloasma 
—Metation  of  melanodermia  to  leucodermia. 

Wb  are  familiar  with  degrees  of  pigiBentation  of  the  skin,  not  only  in 
the  several  races  of  mankind,  but  also  in  the  wide  difference  between  indi- 
vidua  s  belonging  to  the  same  stock,  and  even  to  the  same  family 

AlUmsm,  or  complete  absence  of  pigment,  not  only  from  the  skin  and 
Its  appendages,  but  from  the  iris  and  choroid,  is  always  a  congenital  defect 
m  the  human  race,  as  in  rabbits,  mice,  horses,  and  other  animals.  The  so- 
called    white    elephants  are  either  albinos  or  piebald. 

Albinos  occur  occasionally  among  the  dark  races.  The  "  white  "  negroes 
have  a  dirty,  pale  skin  colourless  hair,  and  pink  irides  with  dark  red  pupils. 

The  albinism  which  affects  certain  species  in  winter,  as  ptarmigan,  hares, 
foxes,  and  stoats,  involves  a  remarkably  rapid  change  of  colour.  Increased 
pigment  or  melanism  is  also  a  frequent  variety,  as  in  the  leopard 

Ze«.o^.rmm.*_This  may  also  be  a  congenital  variety  of  cokration,  a 
kind  of  nmlformation."  Piebald  horses  may  be  called  "abnormal,"  but 
we  should  scarcely  say  so  of  cattle,  dogs,  swine,  or  guinea-pigs.  This  con- 
dition IS,  however,  far  more  common  in  domesticated  races  than  in  a  state 
■01  nature. 

A  similar  congenital  "  piebald  "  state  of  the  skin  is  occasionally  seen  in 
human  beings     In  negroes  and  in  the  natives  of  India  it  appears  to  be  not 
uncommon.  _  See  a  drawing  of  a  remarkable  case  in  a  Hindoo  given  by  Mr 
Hutchmson  m  his  'Archives  of  Surgery'  (vol.  i,  pis.  i  and  ii).t    We  some- 
times see  It  m  this  country  as  white  locks  of  hair  occurring  in  the  midst  of 
brown.    When  acquired  after  birth,  leucodei-mia  has  been,  and  still  is,  con- 
has  hpfrntr'*"T'^f?''~^'*'''S°-^'"*^  leprosy-Partial  albinismus.    The  term  vitiligo 
I'PP^'^V"  ^  «"-C"'n«°"bed  smooth  white  indurated  spot  level  with  oJ^sliXlv 
«criLStT  .  f '  '^'''^  ^^""''^  •"'''^'^     '''^'"tical  with  morphoea,  i.  T  v  th  c  rc  n 

scribed  scleroderm.a  {v.  supra,  p.  861).    The  word  may  well  be  abandoned. 
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founded  with  leprosy.  In  fact,  "  white  leprosy,"  when  it  does  not  apply  to 
psonasis,  seems  generally  to  mean  leueoderniia  occurring  in  patches. 

Celsus  (lib.  iii,  c.  25)  distinguishes  elephantiasis  {i.e.  leprosy)  from 
viUhgo  (calf's  skm,  parchment  skin),  which  he  divides  into  three  species  (lib. 
V,  c.  16):— F.  al2)hos,  scattered,  colourless,  slightly  rough  patches  {psori- 
aszs?)  ;  r.  melas,  pigment-spots,  to  be  presently  mentioned  under  melano- 
dermta;  and  F.  Uuce,  still  whiter  than  alphos,  with  white  hairs  growing  on 
the  patches  {leucodermia).  But  later  writers  speak  of  vitiligo,  and  more 
particularly  of  leuce,  as  varieties  of  leprosy.  The  same  ambiguity  of  mean- 
ing applies  to  the  Arabic  term  "  Baras,"  the  equivalent  of  Leuce  or  Alphos 
m  Greek,  and  Vitiligo  in  Latin,  which  was  also  used  to  denote  a  white  patch 
or  white  leprosy.  The  confusion  is  due  to  patches  of  skin  occurring  in  true 
leprosy,  which  are  either  deeper  or  paler  in  tint  than  the  surrgunding  sur- 
face. The  ambiguity  ajDpears  still  to  exist,  not  only  among  the  natives  of 
Southern  India  and  Ceylon,  but  among  some  physicians,  judging  by  their 
reports  in  the  Blue-book  which  was  pubHshed  in  1867.  Dr  Vandyke  Carter 
stated  expressly  that  in  India  leucodermia  was  still  commonly  confounded 
with  anaesthetic  leprosy. 

The  skin  in  true  leucodermia  is  perfectly  normal  except  for  the  loss  of 
pigment.  The  Malpighian  layer  and  also  the  hair  are  affected.  There  is 
no  anaesthesia.  The  border  is  convex,  and  often  a  pigmented  line  separates 
it  from  the  normal  skin  around ;  this  was  the  case  in  the  specimen  which 
Gustav  Simon  first  examined  histologically.  The  patches  are  usually  mul- 
tijile,  sometimes  very  numerous.  They  are  occasionally  symmetrical,  more 
often  irregular,  with  no  predilection  for  one  surface  of  a  limb  or  the  other. 
They  may  occur  anywhere,  but  are  most  frequent  on  the  trunk,  especially 
the  abdomen  and  genitals,  where  natural  pigmentation  is  deepest. 

Leucodermia  is  more  common  in  hot  countries  and  in  the  south  of 
Europe  than  in  England,  but  here  cases  are  readily  overlooked,  since  they 
are  often  inconspicuous,  and  give  rise  to  no  discomfort. 

Removal  of  the  white  patches  has  been  attempted  by  bhsters  and  other 
irritants,  and  also  by  tattooing.    The  result  is  not  often  satisfactory. 

Canities. — General  blanching  of  the  hair  is  a  well-known  senile  change. 
But,  like  baldness,  it  often  occurs  in  early  adult  life,  especially  when  the 
hair  is  very  dark.  Beside  losing  its  natural  pigment,  and  so  acquiring  a 
dull,  yellowish,  "  milk-white  "  appearance,  the  hair  is  apt  to  become  dry 
and  admit  air-bubbles,  which  increase  its  refractive  power,  and  produce  the 
glistening  steel-grey  or  "  silveiy  "  aspect. 

Many  instances  are  on  record  of  rapid  blanching  of  the  hair  of  head  or 
face  in  consequence  of  mental  anxiety  or  gi'ief.  The  cases  of  Sir  Thomas 
More,  of  Henry  the  Fourth  of  France,  and  of  Marie  Antoinette  have  become 
historical,  and  it  seems  impossible  to  deny  the  fact  that  this  premature 
senile  change  may  come  on  in  the  course  of  a  few  hours.  Bichat  and  Ali- 
bert  record  cases  which  they  actually  saw,  and  Brown-Sequard  noticed 
blanching  of  his  own  beard  ('  Arch,  de  Phys.,'  1869,  p.  442).  A  grey  patch 
sometimes  follows  neuralgia  {cf.  vol.  i,  p.  557).  The  late  Dr  Laycock  quoted 
an  instance  in  which  a  sepoy  was  seen  to  turn  grey  in  half  an  hour  ('  Med. 
Times  and  Gaz.,'  1862). 

A  young  man  who  once  consulted  the  writer  for  some  slight  ailment  had  perfectly 
white  hnir.  In  answer  to  inquiry  ho  stated  that  a  few  years  hef ore  he  had  fallen  asleep 
after  a  debauch,  and  on  waking  in  a  cold  room  in  the  morning  found  that  his  hair  had 
turned  white.    The  objection  that  his  beard  was  brown  was  answered  by  the  explanation 
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that  when  the  change  of  colour  occurred  it  had  not  yet  grown.  This  sudden  change  whs 
probably  due  to  development  of  air-bubbles  in  the  shaft  of  the  hair. 

Melanodermia  {melasma  cutis,  nigrities). — Increased  pigmentation  of 
the  skin,  like  its  diminution,  may  occur  either  universally  or  in  patches. 

A  dark  skin  at  birth  is  always  hereditary.  In  after  years  it  may  occur 
as  the  result  of  exposure  to  the  heat  of  the  sun  or  to  other  irritants,  or  as 
the  result  of  certain  internal  diseases. 

As  the  result  of  hypersemia  or  slight  superficial  inflammation,  one  sees 
increased  pigmentation  produced  not  only  by  the  sun  (eczema  solare),  but 
also  by  the  wind  in  cold  weather,  or  in  driving,  or  by  the  light  of 
snow-fields,  which,  as  Alpine  climbers  know,  will  scorch  the  face  without 
sunshine.  Among  Professor  Hebra's  patients  the  writer  once  saw  a  youth 
appear,  who  had  wandered  over  Hungary  in  rags  during  the  depth  of 
winter.  The  exposed  parts  of  the  skin  had  become  almost  the  colour  of  a 
mulatto,  yet  there  had  been  little  or  no  sunshine.  Dr  Bowles  has  made 
some  careful  experiments  on  this  subject  which  confirm  the  result  of  ex- 
perience, and  show  that  the  violet  and  ultra-violet  (actinic)  rays  are  the 
efficient  bronzing  agent  ('Journal  of  the  Alpine  Club,'  1888, '  Trans.  Derm. 
Soc.  G-t.  Brit,  and  Irel.,'  vol.  iii,  p.  125). 

Although  all  hyperaemia  produces  more  or  less  increased  pigment,  there 
IS  considerable  difference  in  the  effect  of  different  inflammatory  diseases. 
The  deeper  and  more  chronic  forms  of  dermatitis  have  very  little  pigmentary 
influence,  as  we  should  anticipate  from  their  seat  lying  below  the  Malpighian 
layer  and  m  the  cutis  vera.  Long-standing  eczema  and  chronic  traumatic 
inflammation  produce  much  pigmentation,  as  seen  in  the  brown,  almost 
black  patches  which  surround  indurated  varicose  ulcers  in  old  people. 
Ordinary  eczema,  however,  has  little  effect,  and  impetigo  and  scabies  none 
at  all. 

Of  the  superficial  infiammations,  chronic  inveterate  prurigo  produces  the 
greatest  pigmentation,  and  prurigo  pedicularis  almost  as  much,  aided  pro- 
bably by  the  scratching  which  it  occasions  and  also  by  the  age  of  the  patient  ; 
for  all  pigmentation  is  slow  in  childhood  and  rapid  in  old  age. 

Certain  forms  of  erythema  are  marked  by  increase  of  pigment,  particu- 
larly roseola  (pityriasis)  maculata,  pellagra  (acrodynia),  and  urticaria 
pigmentosa. 

Psoriasis  very  early  and  readily  causes  pigmentation,  and  the  colour  is 
sometimes  quite  indistinguishable  from  the  coppery  hue  of  a  syphilitic 
eruption.  ^  Indeed,  we  may  say  that  next  to  syphilis,  psoriasis  will  produce 
pigmentation  m  the  shortest  time.  Lichen  planus  resembles  psoriasis  in 
this  as  in  other  particulars. 

Besides  the  well-known  brownish  pigment  which  gives  its  characteristic 
colour  to  even  early  forms  of  specific  eruption,  a  somewhat  rare  form  of 
syphihde  has  been  described  by  French  authors  as  the  "  cafe  au  lait "  form 
{sypUhde  ptgmentaire).  The  writer  has  seen  cases,  both  in  Paris  and  in 
London,  of  ill-defined  brownish  maculae  occurring  on  the  neck  of  women 
who  were  the  subjects  of  secondary  syi^hilis  (p.  972)  ;  they  are  sometimes 
associated  with  patches  of  leucodermia. 

Pigment  has  already  been  mentioned  as  occurring  in  some  cases  of 
sclerodermia,  of  osteo-arthritis,  and  of  exophthalmic  goitre,  and  in  the  malicr- 
nant  kind  of  atrophic  naevi  of  the  skin  called  "xeroderma"  by  Kaposi 
(p.  1008).    The  remarkable  increase  of  pigment  in  the  course  of  Addison's 
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disease  has  been  fully  described  in  the  chapter  on  that  subject  Similar 
pigmentation  though  far  less  intense,  is  observed  as  the  result  of  malaria 
(vol.  1,  p.  393),  and  occasionally  in  the  cachexia  of  cancer. 

A  som-ce  of  cutaneous  pigmentation  which  has  only  been  reco<mised 
during  the  last  twelve  or  fifteen  years  is  the  long  continued  absorption  of 
arsenic,  whether  as  medicinal  or  toxic.     Numerous  cases  by  R  Foerster 

(1890)  ,  HafEter(1889),Manssurow(1888),andin this  country  by  Hutchinson 

(1891)  and  Gowers  (1894),  and  many  others,  are  referred  to  by  Dr  Nielsen 
of  Copenhagen,  in  a  paper  reprinted  in  the  New  Syd.  Soc.  vol.,  No.  170. 
The  pigmentation  is  sometimes  preceded  by  patches  of  slight  dermatitis ;  it 
increases  very  gradually,  and  is  most  marked  on  the  trunk  and  the  flexor 
surfaces,  less  on  the  face  and  the  hands  and  feet.  It  may  simulate  Addi- 
son's disease  by  its  colour  and  also  by  the  vomiting  due  to  arsenic,  but 
there  appear  to  be  no  patches  on  the  buccal  mucous  membrane  (cf.  supra, 
p.  726).  The  widespread  epidemic  of  arsenical  poisoning  from  beer  which 
prevailed  in  and  about  Manchester  in  the  spring  of  1901,  was  accompanied 
by  marked  melanosis,  often  precisely  resembling  disease  of  the  adrenals. 

Maculce — Ephelides — Lentigo. — It  remains  to  mention  circumscribed 
pigment  patches,  which  occur  without  inflammation  and  independently  of 
any  other  morbid  sign.  The  most  familiar  are  the  small,  dark  brown  or 
yellowish  spots  which,  when  they  occur  on  the  face,  are  named  freckles 
{ephelides).  They  are  no  doubt,  as  their  name  implies,  the  result  of  expo- 
sure to  the  sun.  They  occur  most  frequently  on  the  face,  but  also  upon  the 
hands  and  arms  when  these  are  bare.  They  are  almost  confined  to  xantho- 
chroic  complexions,  and  are  particularly  common  in  persons  with  red  hair, 
blue  eyes,  and  the  delicate  pink  and  white  skin  which  often  goes  with 
them.  These  freckles,  like  the  diffuse  pigmentation  of  sunburn,  disappear 
in  time,  though  much  more  slowly. 

Precisely  similar  minute  dark  spots  appear  in  covered  parts  of  the  skin, 
and  in  mucous  membranes,  sometimes  along  Avith  the  melasma  of  Addison's 
disease  or  with  pigmentation  from  malaria,  and  sometimes  in  conditions  of 
health.  Others  are  congenital,  and  may  then  be  described  as  pigmentary 
nsevi  or  "  mothers'  marks."  When  combined  with  a  congenital  papilloma, 
often  covered  with  a  strong  growth  of  hair,  they  are  called  "moles  "  {nievus 
pigmentos^(,s) .  In  some  cases  these  moles  are  accumulated  over  the  gluteal 
region,  genitals,  and  u]Dper  part  of  the  thighs,  so  as  to  form  a  continuous 
hairy  coat. 

Acanthosis  nigricans. — A  rare  and  striking  combination  of  melano- 
dermia  with  papillomatous  growths  was  described  by  Pollitzer  in  1889  under 
this  name.  The  following  case  occurred  in  Guy's  Hospital,  and  was  shown 
at  the  London  meeting  of  the  British  Medical  Association  in  1895  ('  Lancet/ 
vol.  ii,  p.  501). 

A  womau  about  52  years  old  was  admitted  under  the  writer's  care,  July,  1895,  with 
pigmentation  of  the  skin,  chiefly  of  the  trunk,  which  had  lasted  five  or  six  yeiirs.  The 
colour  was  a  deep  mulatto-bronze  deepening  into  black  in  the  flexures.  On  the  neck  and 
also  on  the  abdomen  were  numerous  characteristic  pigmented  warts.  There  was  no  internal 
disease  and  no  affection  of  the  lips,  tongue,  or  umbilicus,  as  observed  in  other  cases.  The 
aspect  was  not  unlike  that  of  congenital  ichthyosis,  and  some  of  the  dark  colour  was  re- 
moved by  soap.  Excessive  pruritus  and  scratching  had  also  added  to  the  pigmentation, 
but  the  comparatively  short  duration  and  the  presence  of  warts  decided  the  diagnosis. 

A  similar  case  was  recorded  by  Janovky  and  two  by  Darier  under  the 
superfluous  synonym,  dystrophic  papillaire  et  pigmentaire.    A  section  of 
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the  skin  in  one  of  the  latter  cases,  that  of  an  elderly  woman,  showed  that 
the  chief  thickening  was  in  the  hornj''  layer  of  epidermis.  Dr  Crocker 
recorded  a  case  in  a  young  woman  in  1881  ('  Clin.  Trans.,'  vol.  iv,  p.  152)  ; 
and  Mr  Malcolm  Morris  published  another  well-marked  case  in  the  '  Med.- 
Chir.  Trans.'  for  1894. 

One  or  two  cases  are  said  to  have  recovered,  but  most  have  proved  fatal, 
either  from  intercurrent  affections  or  from  cancer  of  the  stomach  or  uterus. 
This  last  fact  suggests  a  comparison  between  this  remarkable  disease  and 
the  equally  remax'kable  pigmentation  ending  in  cancer  described  by  Kaposi 
(p.  1008). 

Chloasma. — Diffused  patches  of  yellowish-brown  pigment  are  sometimes 
seen  on  the  forehead  of  pregnant  women,  and  have  long  been  known  under 
the  name  chloasma  titerinum.  In  some  cases  they  appear  during  each  preg- 
nancy and  disappear  after  delivery.  The  word  chloasma  was  at  one  time 
extended  to  the  pigmented  patches  on  the  trunk  which  we  now  know  to  be 
due  to  a  fungus,  and  call  tinea  (or  pityriasis)  versicolor  (p.  940).  But 
there  seems  no  reason  why  at  present  the  term  should  not  be  reapplied  in 
its  original  signification. 

Similar  diffused  pigmentation  on  the  forehead  and  about  the  eyes  is 
symptomatic  of  ovarian  irritation,  and  appears  in  some  cases  of  dysmenor- 
rhoea  with  each  menstrual  period.  (See  eight  cases  reported  by  Dr  Champ- 
neys  with  valuable  comments  in  the  '  St  Barth.  Hosp.  Kep.,'  vol.  xv.) 

Such  pigmentation  may  also  be  the  result  of  sexual  excesses  in  male 
subjects,  but  this  cannot  be  distinguished  from  the  dark  circles  round  the 
eyes  which  often  accompany  severe  attacks  of  headache,  especially  migraine 
or  prolonged  fatigue,  anxiety,  and  want  of  sleep. 

These  cases  may  be  grouped  together  by  their  clearly  neurotic  origin. 
They  must  be  carefully  diagnosed  from  not  unfrequent  instances  in  which 
lamp-black  or  other  pigment  has  been  designedly  applied  to  the  face,  fore- 
head, and  eyes  by  hysterical  or  otherwise  deceitful  women. 

Lastly,  there  are  certain  cases  in  which  patches  of  pigmentation  occur 
in  various  parts  of  the  body,  unconnected  with  local  irritation  and  without 
any  internal  disease. 

These  cases  of  idiopathic  circumscribed  melanodermia  are  decidedly  rare, 
as  rare  as  leucodermia  without  pigmentation.  The  rule  is  for  diffused 
melanodermia  to  be  associated  with  leucodermia ;  that  is  to  say,  white 
patches  occur  in  the  pigmented  surface.  The  jjale  spots  are  sharply 
defined  and  have  convex  borders,  the  dark  colour  is  most  marked  close  ta 
the  white  (apart  from  the  effect  of  contrast)  and  gradually  shades  away 
into  the  normal  skin.  Most  cases  may  be  called  either  melanodermia  or 
leucodermia,  or  both  at  once ;  and  apparently  consist  in  an  irregular  dis- 
tribution of  pigment.    The  white  patches  usually  come  first. 

Treatment  of  'pigmentation. — Solutions  of  corrosive  sublimate,  such  as 
"  virgins'  milk  "  and  "  Growland's  cosmetic,"  are  believed  to  have  the  power 
of  removing  freckles.  The  mingled  patches  of  white  and  dark  skin  just 
described  are  best  left  alone,  but  circumscribed  pigmentary  nsevi  which 
canse  disfigurement  on  the  face  may,  if  small,  be  removed  by  excision  or 
galvano-causis. 
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AND  OTHER  TROPHONEUROSES  OP  THE  SKIN 

«„nriw'"'  ^^i"''?  genera,  inter  qua  medium  hominem  ambient,  qui  Zoster 

appellatur,  et  enecat  si  cinxerit."— Pliny.  ^  -^-oster 


Zona  or  Herpes  Zoster— Anatoviy~distrihution—symptoms-se<iuel(B—Patlio- 
I'Ogy — Traumatic  zona — Cases — Treatment. 

Trophic  nerves,  vaso-motor  or  secretory— characters  of  neurodermatoses— bullce, 
gangrene,  distribution,  anaesthesia,  origin  in  tJie  ganglia  or  in  the  trunks  of 
nerves— Atrophy,  pigmentation,  and  other  supposed  nervous  lesions. 

The  names  given  to  this  remarkable  disease,  Zona,*  zoster,  or  shingles, 
refer  to  the  fact  that  it  passes  round  the  trunk  of  the  body  Uke  a  girdle.' 
The  brief  notice  of  it  given  by  the  elder  Pliny  also  implies  the  knowledge 
■of  another  striking  feature,  namely,  that  it  is  limited  to  one  lateral  half  of 
the  body.  He  says  that  it  kills  if  it  encircles ;  and  a  popular  tradition  to 
the  same  effect  still  exists  in  England.  Nevertheless  zoster  is  never  fatal, 
and  does  not  pass  over  to  the  other  side  of  the  body  from  that  first  affected. 

The  distribution  of  the  eruption  in  a  case  of  shingles  con-esponds  more 
or  less  with  that  of  the  peripheral  distribution  of  sensory  nerves,  as 
Bfirensprung  pointed  out ;  but  typical  Herpes  zoster  does  not  accurately 
follow  the  intercostal  nerves.  As  Dr  Head  has  shown,  its  distribution  is 
that  of  the  nerve-roots  which  come  off  regularly  from  each  segment  of  the 
spinal  cord.  These  individual  nerve-fibres  lose  their  connection  when  they 
•are  collected  into  trunks  after  forming  the  plexus  to  supply  the  limbs. 

When  the  supra-orbital  branch  of  the  fifth  nerve  or  some  twig  of  the 
superficial  cervical  plexus  is  affected,  the  affected  area  has,  of  course,  no 
longer  the  form  of  a  belt.  The  term  zostei-,  or  zona,t  is  now  generally 
applied  to  this  well-marked  disease,  and  is  every  way  preferable  to  the  cum- 
brous double  name,  herpes  zoster.  Herpes  is  an,  ambiguous  term  which 
should  never  be  used,  except  for  herpes  labialis  or  herpes  prseputialis  (cf. 
supra,  pp.  896,  897). 

Anatomy. — The  eruption  of  shingles  is  "  hei-petiform,"  i.  e.  it  consists 
of  vesicles  in  groups  on  an  inflamed  patch.  They  are  of  flattened  fonn,  and 
larger  than  those  of  eczema,  sometimes  as  large  as  split  peas;  they  are 


* 


Synonyms. — Herpes  zoster — Zona  iguea— Iguis  saccr  (Celsus) — Exedens  prsecordi- 
orum  herpes  (Tulpius)— Erysipelas  phlycta;nodes  (Cullen)— Shingles;  a  corruption  of 
Cinguhim  =  zona  and  zoster,  a  girdle. 

t  Which  is  used  is  of  no  consequence,  whether  zoster  the  soldier's  belt,  or  zona  the 
lady's  scurf. 
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arranged  in  clusters  of  from  a  dozen  to  twenty  or  thirty,  each  ckister  lying 
on  a  reddened  and  slightly  swollen  patch  of  skin ;  when  the  vesicles  are 
thickly  set  they  often  run  together,  and  form  flat  bullae  of  irregular  shapes. 

Many  years  ago  Dr  Haight,  of  New  York,  first  found  an  opportunity  in 
Vienna  of  investigating  the  histology  of  Zona.  His  observations  showed 
that  the  roofs  of  the  vesicles  consist  of  the  horny  layer  of  the  cuticle,  with 
■some  of  the  superficial  elements  of  the  rete  mucosum  adherent  to  the  under 
■surface ;  their  floors  are  formed  by  the  bare  summits  of  the  papillae,  with 
■the  deepest  elements  of  the  rete  occupying  the  depressions  between  them ; 
their  cavities  are  traversed  by  numerous  bands,  consisting  of  masses  of  the 
intermediate  elements  of  the  rete,  drawn  out  into  long  spindle-cells  and  cells 
"with  several  tapering  processes. 

Dr  Head's  recent  obsei'vations  confirm  this  description.  The  vesicle  is 
"unilocular  (not  di-^ided  like  that  of  smallpox,  vol.  i,  p.  192),  though  partial 
^septa  may  be  formed  by  epithelium.  The  contents  are  altered  cells  which 
have  lost  their  prickles,  and  immigrated  leucocytes  ■with  serum. 

The  fluid  which  the  vesicles  contain  is  at  first  transparent,  but  after  a 
lime  the  presence  of  floating  leucocytes  renders  it  opalescent,  and  ultimately 
it  may  become  purulent,  or  acquire  a  purple  colour  from  the  escape  of  blood 
through  the  softened  tissues  beneath.  The  cutis  itself  seems  always  to  take 
■some  share  in  the  inflammation,  leucocytes  being  scattered  in  the  spaces 
between  its  fibrous  bundles,  and  along  the  vessels  and  nerves.  When  pus 
is  formed,  if  the  roofs  of  the  vesicles  have  been  removed  by  the  friction  of 
the  clothes,  ash-coloured  surfaces  are  exposed,  loolung  like  layers  of  false 
membrane.  In  severe  cases  this  necrotic  process  causes  a  permanent, 
: sometimes  anaesthetic  scar. 

The  number  of  clusters  is  very  variable,  from  a  single  one  to  ten  or  even 
more.  They  are  generally  developed,  not  all  at  the  same  time,  but  in  quick 
■succession  ;  those  come  out  first  which  lie  nearest  the  nerve-roots  involved ; 
■  and  after  a  few  days  fresh  ones  cease  to  make  their  appearance.  There  is  a 
short  papular  stage ;  and  some  of  the  last  groups  not  infrequently  abort, 
without  going  beyond  it.  In  certain  very  mild  cases,  when  only  one  or  t-wo 
patches  are  formed,  none  of  them  pass  into  a  vesicular  condition. 

In  ordinary  cases  the  eruption  begins  to  dry  up  from  the  fifth  to  the 
eighth  day ;  the  centres  of  the  vesicles  become  depressed,  yellowish  or 
brownish  crusts  form,  and  in  the  course  of  the  third  week  these  fall  off, 
leaving  reddish  or  purple  stains.  But  when  the  cutis  is  thickly  infiltrated 
with  pus-cells,  its  superficial  layer  undergoes  destruction,  and  an  eschar  has 
then  to  be  thrown  off:  thus  the  process  of  healing  is  retarded,  and  an 
indelible  cicatrix  results.  The  distribution  of  such  cicatrices  in  the  course 
of  a  particular  nerve  shows  at  once  the  nature  of  the  disease  from  which 
they  arose.  When  zona  attacks  the  forehead,  it  is  particularly  likely  to 
leave  permanent  scars. 

Distribution.— Bsirensjprung  and  other  writers  have  given  local  names  to 
zoster,  according  to  the  nerves  affected  ;  but  the  refinement  is  needless,  and, 
as  above  noticed,  the  names  do  not  properly  apply  to  the  anatomical  nerve- 
trunks  of  the  limbs,  but  to  the  nerve-fibres  of  the  spinal  nerve-roots. 

When  the  disease  attacks  the  face,  the  nerve  which  it  follows  is  the  fifth, 
the  greater  part  of  which  answers  to  the  sensory  portion  of  an  ordinary 
spinal  nerve.  Indeed,  it  is  remarkable  how  exactly  the  clusters  of  vesicles 
sometimes  map  out  the  points  of  emergence  of  the  several  twigs  of  the  tri- 
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facial  nerve  from  their  bony  canals.  When  the  first  division  of  the  nerve  x» 
affected,  the  loose  tissue  of  the  upper  eyelid  becomes  extremely  oedematous 
and  swollen,  so  that  the  affection  may  be  mistaken  for  erysipelas  by  a  care- 
less observer.  Another  peculiarity  of  this  form  (supra-orbital  zona)  is  that 
It  IS  often  attended  with  ulceration  of  the  cornea  and  iritis,  by  which  the 
sight  may  be  seriously  damaged.  Mr  Hutchinson  has  remarked  that  the 
ocular  affection  never  arises  unless  the  eruption  occupies  the  distribution  of 
the  nasal  twig.  When  the  two  lower  divisions  of  the  trifacial  nerve  are 
involved,  a  few  vesicles  often  appear  on  the  mucous  membrane  of  the  mouth 
and  palate.  Paget  has  recorded  an  instance  in  which  necrosis  of  the  alveoli 
followed  infra-maxillary  zona,  so  that  some  of  the  teeth  fell  out. 

Cervical  zoster,  and  that  which  affects  the  upper  limb,  follow  the  dis- 
tribution of  the  sensory  nerve-fibres.  In  some  instances  of  brachial  zoster 
the  vesicles  reach  down  to  the  fingers,  but  this  is  very  exceptional ;  in  the 
great  majority  of  cases  they  do  not  extend  below  the  elbow. 

When  the  second  and  third  intercostal  nerves  are  affected,  the  intercosto- 
humeral  branch  produces  a  very  characteristic  eruption  down  the  inner  side 
of  the  arm  as  far  as  the  elbow  or  rather  lower. 

On  the  trunk,  which  is  by  far  the  most  frequent  seat  of  the  disease,  the 
area  occupied  by  the  eruption  of  course  slants  more  and  more  downwards 
as  it  approaches  the  pubes.  It  often  happens  that  one  or  two  vesicles  lie 
slightly  beyond  the  meridian  plane,  both  at  the  linea  alba  and  at  the  spine  ; 
this  probably  depends  upon  the  fact  that  the  neiwes  of  the  opposite  sides 
overlap  in  their  distribution,  just  as  in  the  Siamese  twins  there  was  a  part 
of  the  connecting  band  which  received  nervous  filaments  from  each  of  them. 

In  the  lower  limb  zoster  is  almost  invariably  confined  to  the  buttock  and 
thigh.  Mr  Hutchinson  says  that  it  never  extends  below  the  knee,  but  an 
instance  to  the  contraiy  is  figured  by  von  Barensprung  in  which  there  were 
a  few  small  papules  as  low  as  the  middle  of  the  calf.  Usually  the  eruption 
follows  the  distribution  of  the  first  and  second  lumbar  and  third  sacral 
nerves  on  the  buttock,  of  the  second  lumbar  root  and  second  sacral  on  the 
thigh,  and  of  the  third  lumbar  on  the  knee. 

Side  affected. — True  zona  is  always  strictly  unilateral ;  and  there  is  pro- 
bably no  difference  in  the  liability  to  it  of  the  right  or  left  side.  In  ninety- 
four  consecutive  cases  the  writer  found  that  forty-one  were  on  the  right  and 
fifty-three  on  the  left  side. 

Mr  Hutchinson  once  saw  a  zoster  in  the  course  of  the  fourth  dorsal  nerve 
on  the  right  side  associated  with  a  frontal  zoster  on  the  left  side.  In  one 
of  von  Barensprung's  cases  an  ordinary  zoster,  limited  to  the  right  half  of 
the  thorax,  was  accompanied  by  a  single  vesicle  in  the  left  axilla,  the  patient 
having  been  suffering  from  severe  burning  pains  on  both  sides.  The  writer 
has  twice  seen  Zona  of  both  sides,  but  not  at  the  same  level. 

Symptoms. — Zona  runs  an  acute  course  of  a  week  or  two,  and  is  seldom 
attended  with  more  than  slight  fever  or  disorder  of  the  general  health.  In 
children,  who  are  liable  to  it  at  all  periods  after  the  first  year,  it  commonly 
runs  its  course  without  any  unpleasant  sensation,  or  is  merely  accompanied 
by  a  little  numbness  and  tingling.  Von  Barensprung  tested  the  cutaneous 
sensibility  with  a  pair  of  compasses,  and  found  that  in  two  cases  it  was  con- 
siderably increased,  while  in  a  third  it  was  diminished.  Sir  Thomas  Watson 
relates  a  curious  case  in  which  zona  affected  the  scalp,  and  in  which  the 
patient,  who  had  for  seven  years  been  plagued  with  continual  noises  in  the 
head,  became  free  from  this  symptom,  and  remained  so  for  eighteen  months 
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afterwards.  He  also  mentions  a  patient  in  -whom  the  eruption  came  out  in 
February,  and  who  suddenly  lost  a  cough  which  had  teased  him  all  the 
winter.  Biirensprung  met  with  two  cases  of  zoster  affecting  the  distribution 
of  the  fourth  cervical  neiwe,  in  each  of  which  vomiting  occurred  at  the  com- 
mencement. 

By  far  the  most  imj^ortant  subjective  symptom  of  zoster  is  jDain  of  a 
neuralgic  chai'acter,  and  referred  to  the  same  regions  as  are  affected  by 
the  einiption.  This  is  entirely  absent  in  young  patients,  but  in  adults  it  is 
generally  present,  and  in  old  people  it  is  apt  to  be  exceedingly  severe. 

Von  Barensprung  cites  a  case  in  which  there  was  only  a  single  patch,  of 
the  breadth  of  two  or  three  fingers,  but  in  which  the  tenderness  was  such 
that  the  patient  kept  the  part  covered  with  the  palm  of  his  hand  night  and 
day,  lest  his  shirt  should  come  into  contact  with  the  vesicles.  When  the 
eruption  fades  the  pain  commonly  subsides ;  but  in  some  instances  it  con- 
tinues long  afterwards,  for  months,  or  even  for  years,  with  scarcely  any 
abatement. 

The  persons  in  whom  shingles  leaves  behind  it  this  terrible  neuralgia  are 
always  advanced  in  age.  The  two  worst  cases  the  writer  has  seen  were  in 
men  over  eighty,  and  in  them  it  lasted  until  their  death. 

Sometimes  the  pain  precedes  the  development  of  the  eruption  by  several 
days.  This  led  Anstie  to  regard  zoster  as  a  mere  complication  of  neuralgia, 
analogous  to  other  curious  "  trophic  "  changes  which  are  met  with  in  that 
disease  (vol.  i,  p.  557).  But  in  most  cases  of  shingles  (in  two  out  of  three, 
according  to  von  Barensprung)  pain  is  altogether  absent,  and  when  it  is  the 
earliest  symptom  the  rash  appears  within  a  fortnight  at  latest. 

Cases  of  zona  do  not  relajise,  and  the  disorder  seldom  occurs  more  than 
once  in  the  same  patient. 

Traumatic  and  secondary  zona. — Some  instances  have  been  recorded  of 
zoster  following  pressure  ujDon  the  corresponding  nerve-trunks,  or  occurring 
in  the  course  of  ordinary  neuralgia.  Thus  Charcot  and  Cotard  published 
a  case  in  which  one  half  of  the  neck  and  one  shoulder  were  covered  with 
the  vesicles,  the  cervical  nerves  of  that  side  being  compressed  by  cancerous 
disease  of  the  vertebrae.  Charcot  met  with  another  patient,  Avho,  during  a 
second  attack  of  sciatica,  presented  herpetic  vesicles  on  the  lower  part  of 
the  thigh.  In  a  third  case  a  man  suffered  from  pain  in  the  leg  and  back 
of  the  foot  after  a  gunshot  wound  of  the  thigh,  and  an  herpetic  affection 
repeatedly  developed  itself  upon  those  parts. 

The  writer  has  seen  more  than  one  case  of  recurrent  bullous  or  vesicular 
eruptions  following  injuries  to  nerves,  and  one  of  typical  zona  in  a  patient 
suffering  from  cervical  pachymeningitis,  but  it  is  very  rare  for  any  organic 
disease  of  the  cord  or  nerves  to  be  present  when  zona  appears. 

Pathology. — There  can,  however,  be  no  doubt  that  zona  is  a  true  tropho- 
neurosis. This  seems  proved  by  its  distribution  ;  and,  moreover,  it  is 
associated  with  anatomical  changes  in  the  ganglia  of  the  posterior  nerve- 
roots.  That  these  ganglia  are  the  starting-points  of  the  disease  was 
asserted  by  von  Biirensprung  in  1861.  Charcot  and  Cotard  found  (in  the 
case  already  referred  to)  that  whereas  the  nerve-roots  were  healthy,  the 
ganglia  and  the  nerve-trunks  to  a  little  distance  outside  the  intervertebral 
notches  were  much  reddened  and  slightly  swollen,  their  stroma  being  also 
crowded  with  nuclei.  Precisely  similar  appearances  were  afterwards  dis- 
covered by  von  Biirensprung  himself  in  a  child  which  died  soon  after  an 
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attack  of  shingles;  and  much  additional  evidence  to  the  same  effect  has 

and  infiltrated  with  leucocytes,  sometimes  with  blood  discs  also 

Kaposi,  Pfeiffer,  and  Landouzy  abroad,  with  Mr  Hutchinson  and  Dr 
them  dermatologists,  regard  zona  as  resembling  an  exan- 

them,  particularly  in  its  power  of  protecting  against  itself.  But  shingles  is 
of  infrequent  occurrence ;  and  in  100  cases  under  the  writer's  care  no 
fewer  than  four  of  the  patients  gave  a  (more  or  less  credible)  history  of  a 
previousuttack  of  the  same  disorder,  and  two  of  them  showed  scars  which 
confirmed  the  statement. 

With  regard  to  the  causes  of  zoster  almost  nothing  is  known  It  occurs 
equally  in  both  sexes,  and  at  almost  every  age.  There  is  no  reason  to 
suppose  that  it  is  caused  by  contagion,  and  no  bacterial  origin  has  yet  been 
discovered.  Zona  has  repeatedly  been  observed  in  persons  who  were  taking 
arsenic,  and  it,  looks  as  if  some  chemical  poison  were  the  immediate  cause 
oi  the  afiection  of  the  sensory  ganglia  in  other  cases.  In  one  instance,  a 
patient  of  the  writer's  assured  him  that  his  father  and  a  younger  brother 
had  suffered  from  a  similar  unilateral  and  painful  acute  eruption  before.* 

Cases.— Among  100  consecutive  cases  of  zona  which  came  under  the 
writer's  care  in.  private  or  hospital  practice,  there  were  61  in  male  and  39 
in  female  patients.  The  time  of  life  varied  from  infancy  to  old  acre  •  15 
patients  were  between  one  and  nine  years  old,  31  between  ten  and  twenty 
10  between  twenty  and  thirty,  11  between  thirty  and  forty,  8  between 
forty  and  fifty,  6  between  fifty  and  sixty,  9  between  sixty  and  sixty-five,  one 
was  seventy-seven,  and  one  eighty-five  years  old.  Dr  Head,  dealing  with 
378  cases  at  the  London  Hospital,  found  that  no  less  than  283  occurred  in 
patients  under  twenty-five  years  old,  and  the  majority  of  these  were  between 
four  and  thirteen. 

Among  the  writer's  cases  there  were  nine  of  supra-orbital  and  one  of 
infra-orbital  zona.  In  sixty-six  cases  the  intercostal  nerves  were  affected, 
in  eight  the  great  auricular,  lesser  occipital,  or  descending  branches  of  the 
cervical  plexus,  in  two  the  external  cutaneous  branch  of  the  brachial  plexus 
(second  dorsal  root),  in  eight  the  lumbar  or  sacral  gluteal  nerves,  in  nine 
the  small  sciatic  (third  sacral  root),  or  external  cutaneous  of  the  thigh 
(second  lumbar  root). 

Treatment. — There  is  but  little  to  be  done.  The  vesicles  must  be  pro- 
tected by  a  soft  linen  rag,  with  a  pad  of  cotton  wool  or  a  flannel  bandage. 
Some  writers  recommend  that  flexible  collodion  should  be  painted  over  them 
to  facilitate  their  drying  up ;  or  a  little  starch  powder  may  be  dusted  over 
the  affected  part  as  soon  as  any  discharge  appears.  Children  require  no 
medicine  whatever. 

The  treatment  of  the  neuralgia  which  sometimes  follows  shingles  is 
urgent,  but  often  unsatisfactory.  Bazin  is  said  to  have  used  arsenic  with 
success ;  but  as  a  rule  it  utterly  fails.  Dr  Fagge  used  to  prescribe  vinmu 
colchici,  and  in  several  instances  the  pain  has  quickly  subsided  while  the 
patient  has  been  taking  this  medicine.  Subcutaneous  injection  of  morphia 
gives  at  least  temporary  relief,  and  in  old  patients  some  form  of  opiate  is 
almost  always  needful.    Local  anodynes  are  also  applied,  but  without  much 


*  Zona  was  found  by  Head  and  Campbell  to  be  frequent  among  patients  in  asylums 
suffering  from  general  paralysis. 
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benefit.  Cocaine  is  perhaps  the  naost  efficient.  Blisters  have  been  applied 
over  the  roots  of  the  affected  nerves  with  good  success  in  relieving  th& 
neuralgia. 

Other  Neurodermatoses. — It  has  been  disputed  whether  disorders  of 
nerves  produce  cutaneous  diseases  other  than  zona.  The  existence  of  tro- 
phic nerves  is  a  physiological  fact,  but  they  give  so  easy  an  explanation 
that  we  must  beware  of  admitting  it  without  adequate  proof. 

The  earlier  experiments  by  Majendie  and  Bonders,  Legallois,  Schiff,  the 
elder  Waller,  CI.  Bernard,  and  many  other  physiologists,  d  own  to  Langley  and 
Shen-ington,  have  proved  that  division  of  the  nerves  of  a  limb  produces  not 
only  paralysis  but  wasting  of  muscles  and  of  bones  ;  that  section  of  the  inner 
fibres  of  the  first  division  of  the  sixth  cranial  nerve  causes  sloughing  of  the 
cornea ;  and  that  section  of  the  vagus  leads  to  gangrenous  inflammation  of 
the  lung.  But  after  long  controversy  most  physiologists  seem  now  to  be 
agreed  that  these  trophic  effects  can  be  ascribed  either  to  withdrawal  of  the 
protection  of  sensation,  or  to  interference  with  secretion,  or  to  vaso-motor 
paralysis. 

In  pathology,  we  find  examples  of  all  these  effects  of  abolished  innerva- 
tion on  the  tissues,  and  also  some  evidence  of  the  direct  action  of  the 
nervous  system  on  the  growth  and  action  of  living  bioplasm.  One  striking 
example  is  that  of  the  atrophic  changes  in  joints  observed  by  Charcot  in 
cases  of  tabes  (vol.  i,  p.  696);  another  is  atrophy  of  one  half  of  the  face; 
a  third  the  effects  of  tabes  on  the  bones,  observed  by  Weir  Mitchell  in 
America,  and  by  Page,  Targett,  and  others  in  this  country.  Again,  syringo- 
myelia is  followed  by  trophic  changes  in  the  skin  (ibid.,  p.  632),  and  general 
paralysis  of  the  insane  by  effects  on  the  osseous  system.  The  so-called  per- 
forating ulcer  (ibid.,  p.  696)  and  painless  whitlow  are  two  other  examples. 
Lastly,  the  series  of  atrophic  paralyses  which  are  due  to  anterior  comual 
lesions  or  to  peripheral  neuritis  are  each  and  all  examples  of  disturbance 
of  the  trophic  influence  of  a  nerve-centre. 

In  the  case  of  the  skin,  beside  the  effect  of  inflammation  of  the  ganglia 
of  the  posterior  spinal  roots  and  of  the  Gasserian  ganglion,  in  causing  zona 
— ^which  seems  scarcely  explicable  by  any  vaso-motor  action — we  must  refer 
to  nervous  disturbance  "glossy  fingers,"  "quiet  whitlows,"  and  the  more 
acute  forms  of  sloughing  bedsores  (ibid.,  pj).  611,  612),  with  some  other 
cases  of  gangrene  of  the  skin ;  also  perhaps  the  peculiar  form  of  ichthyosis 
which  follows  the  nerve- trunks  down  the  limbs  (p.  959),  but  this  is  more 
open  to  criticism. 

Traumatic  lesions  of  the  nerves  also  produce  glossy  fingers  and  causalgia 
(vol.  i,  p.  574).  Hilton  recorded  a  classical  case  of  ulceration  after  sever- 
ance of  the  ulnar  nerve,  and  many  similar  observations  will  be  found  in 
Mr  Bowlby's  '  Injuries  and  Diseases  of  Nerves '  (p.  41  seqq.),  where  he 
justly  decides  that  the  evidence  points  not  to  irritation  but  inhibition  of 
the  trophic  nerves.  Other  cases  have  been  recorded  by  Leloir,  Schwimmer, 
and  Weir  Mitchell. 

Apart  from  distribution  in  the  region  supplied  by  a  paralysed  nerve- 
trunk  or  in  the  area  connected  with  a  definite  nerve-root  and  ganglion,  we 
may  recognise  the  nervous  origin  of  dermatoses  by  their  being  combined 
either  with  antesthesia  or  causalgia  (not  with  priiritus),  by  the  nails  and 
the  hair  being  particularly  apt  to  suffer,  by  secretion  of  sweat  being  affected, 
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and  by  the  frequency  of  either  bullje  and  vesicles  or  of  ulceration  and  gan- 
grene. The  sphacelus  which  sometimes  attends  diabetes  is  probably  due  to 
peripheral  neuritis ;  the  bullae  of  syringomyelia  are  striking  examples  of  a 
trophic  nerve-lesion,  and  in  the  case  of  leprosy  we  found  in  the  bull*  and 
ulcers,  and  slow,  "quiet"  mortification  mth  anaesthesia,  the  cutaneous 
lesions  of  a  special  kind  of  peripheral  neuritis. 

Area  has  been  referred  to  a  neurotic  cause,  but  there  is  no  proof  of  it 
Little  if  any  anaesthesia  is  to  be  detected,  and  the  patches  do  not  follow 
the  course  of  cutaneous  nerves.    Moreover,  the  atrophy  of  the  skin  would 
probably  dull  sensation  by  destroying  the  papillae. 

Leucodermia  has  been  referred  to  the  same  cause.  But  here  again  there 
does  not  seem  to  be  any  reason  for  ascribing  the  disease  to  nerves,  except 
the  difficulty  of  finding  a  better  explanation.  Melanodermia  may,  per- 
haps, in  some  cases  have  a  nervous  origin,  as  in  the  dark  eyelids  of  sleep- 
lessness and  exhaustion,  the  chloasma  of  gestation,  and  the  bronze  colour 
■of  Addison's  disease. 

The  association  of  pigmentation  with  disturbance  of  innervation  is, 
however,  in  most  cases  explained  by  the  scratching  to  which  pruritus  gives 
rise  and  the  subsequent  darkening  of  the  skin,  as  in  chronic  eczema. 

Much  that  can  be  said  in  favour  of  the  neurotic  origin  of  morphoea  and 
sclerodermia  will  be  found  in  Mr  Hutchinson's  '  Clinical  Lectures  '  vol  i 
p.  313.  '       ■  ' 

The  formation  of  the  wheals  of  urticaria  may  be  ascribed  to  vaso-motor 
nerves,  and  it  sometimes  follows  mental  emotion  with  great  rapidity. 

^  It  has  been  held  by  some  authors  that  symmetry  points  to  a  nervous 
origin  of  a  cutaneous  disease ;  while  others  hold  symmetry  to  be  the  mark  of 
"  blood  diseases,"  and  asymmetry  that  of  neuroses.  Neither  belief  seems  to 
be  well  supported.  All  general  diseases  are  symmetrical  because  the  human 
body  is  so ;  a  one-armed  man  would  be  unsymmetrically  affected  by  scarla- 
tina or  psoriasis.  Again,  psoriasis  and  eczema  are  symmetrical  because  they 
affect  the  skin  of  a  certain  structure  and  surroundings  which  is  found  on  the 
■corresponding  parts  of  the  limbs  or  trunk.  The  disease  of  the  skin  which 
is  most  certainly  of  nervous  origin — zona — is,  like  neuralgia,  markedly 
unsymmetrical. 

See  on  this  subject  the  monograph  by  Weir  Mitchell,  '  Injuries  of  Nerves 
and  their  Consequences  '  (1872) ;  that  by  Leloir,  '  Recherches  sur  les  affec- 
tions cutanees  d'origine  nerveuse '  (1882)  ;  Mr  Bowlby's  Astley  Cooper 
Essay  on  '  Injuries  and  Diseases  of  Nerves  '  (1889)  ;  also  a  valuable  paper 
by  Dr  Crocker,  with  numerous  references  ('  Brain,'  October,  1884,  p.  343)  ; 
and  one  by  Dr  Savill,  published  in  the  'Clinical  Journal'  (1897-8).  Dr 
Heftd's  important  observations  were  first  published  in  '  Brain'  (1893),  and 
will  be  found  with  fresh  valuable  matter  in  his  article  in  the  seventh 
volume  of  '  AUbutt's  System '  (pp.  624-9),  1901. 
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"Mais  ce  qu'il  y  a  de  fdcheux  aupres  des  grands,  c'est  que,  quaud  ils  vienneut  h,  etre 
inalades,  ils  veuleufc  absolument  que  leurs  medecins  les  guerissent." — Mombee. 

Diagnosis  and  nomenclature — Rare  and  exotic  diseases — Factitious  and  traumatic 
lesions — Animal  and  vegetable  jparasites — bacteria — Symptomatic  rashes — 
Syphilitic  dermatoses — Eczemaious,  psoriatiform,  and  acneiform  dermatitis 
— Deep  dermatitis  ;  iilcers,  lupus,  and  late  syphilis — Treatment  as  the  result 
of  diagnosis. 

In  the  preceding  chapters  the  diagnosis  between  two  diseases  which,  may- 
be mistaken  one  for  the  other  has  only  occasionally  been  stated  in  a  formal 
manner.  If  the  characteristic  symptoms  and  circumstances  of  a  malady  are 
ascertained,  they  form  the  only  and  sufficient  bases  for  its  diagnosis ;  and 
although  it  is  a  useful  exercise  for  a  student  to  make  lists  of  the  distinctive 
characters  of  two  or  more  diseases,  the  attempt  to  fix  them  in  a  tabular 
form  is  of  little  service  to  others,  and  tends  to  artificial  memory  of  words 
rather  than  to  familiarity  with  things.  Symptoms  differ  endlessly  at  the 
bedside,  and  none  of  them  is  really  "pathognomonic."  Moreover,  the 
diagnosis  of  cutaneous  diseases  in  particular  often  turns  upon  very  slight 
differences  in  the  form  of  lesion  or  in  the  distribution,  which  it  is  impossible 
to  put  into  words ;  while  much  of  what  is  called  diagnosis  in  dermatology  is 
not  distinction  between  one  pathological  condition  and  another,  but  only 
between  certain  more  or  less  arbitraiy  forms  which  have  been  fitted  with 
still  more  arbitrary  names. 

In  the  present  chapter  it  is  proposed  to  treat  briefly  of  this  question  of 
diagnosis,  on  which,  in  its  true  meaning,  all  successful  treatment  must  rest ; 
and  after  all,  our  patients,  great  or  small,  desire  to  be  cured. 

Complete  diagnosis  is  recognition  not  only  of  the  appearances  of  the 
affected  skin,  of  its  distribution,  anatomy,  and  symptoms,  but  also  of  its 
origin  and  nature.  Such  complete  diagnosis  we  can  make  in  cases  of 
measles  or  smallpox,  of  syphilis,  scabies,  ringworm,  lupus,  leprosy,  and  zona. 
Each  of  these  names  denotes  a  single  pathological  and  clinical  condition  ; 
and  it  is  conclusive  for  prognosis  and  for  treatment — the  touchstone  of  all 
true  diagnosis.  It  is  no  doubt  desirable  to  recognise  the  exact  drug  which 
has  caused  the  rash,  the  breed  or  race  of  fungus  which  is  present  in  the 
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particular  case  of  tinea,  tlie  prevalence  of  ulceration,  nodulation,  or  pigmen- 
tation in  the  case  of  lepra,  or  the  probable  stage  in  the  case  of  syphilis. 
But  these  are  comparatively  unimportant  additions. 

We  ought  to  aim,  then,  first  at  a  sufficient  diagnosis  to  give  the  disease 
before  us  a  distinctive  name,  which  will  connote  for  us  the  probable  progress 
of  the  case  and  the  efficient  mode  of  treatment. 

Unfortunately  many  of  the  names  used  in  dermatology  are  mere  descrip- 
tions of  anatomical  lesions  or  of  symptoms  or  course  or  incidence,  and  many 
more  are  rendered  cumbersome  or  useless  or  misleading  by  the  vicious  bino- 
mial classification  into  genera  and  species  which  once  hindered  the  progress 
of  eveiy  branch  of  medicine.  In  the  hands  of  Erasmus  Wilson  and  of  Bazin 
this  had  become  intolerable ;  and  by  a  healthy  reform  such  names  as  Psori- 
asis, Scabies,  Ringworm,  Zona,  were  allowed  for  a  Avhile  to  stand  alone ;  but 
of  late  not  only  binomial  but  trinomial  designations  have  multiplied,  and  in 
some  cases  a  proposed  name  is  an  inadequate  description  a  Hne  long. 

For  practical  purposes  we  must  recognise  that  many  names  are  useless, 
such  as  keratolysis  or  angioneurosis,  or  even  seborrhoea,  for  they  only  express 
some  eminent  writer's  theory  of  the  origin  or  essential  nature  of  the  lesion, 
and  include  under  the  same  term  such  diverse  conditions  as  psoriasis  and 
ichthyosis,  or  as  erythema,  sudamina,  varicella,  and  pemphigus,  or  as  what 
used  to  be  called  dry  eczema  and  pityriasis  capillitii. 

Double  names  are  very  rarely  needful.  In  most  cases  the  "  specific  " 
name  merely  denotes  some  trivial  variety  of  appearance  often  due  to  the 
stage  of  the  disease  :  e.  g.  guttata,  nummularis,  gyrata  applied  to  psoriasis, 
or  the  local  varieties  of  zona.  Some  adjectives  may  be  allowed  as  con- 
venient distinctions  added  to  the  true  diagnostic  name,  as  Variola  corym- 
hosa,  or  V.  confluens,  T^'emphigvs  foliaceus,  Erythema  nodosum.  Tinea  cor- 
poris. Syphilis  squamosa;  but  these  would  be  improved  by  translation  of 
the  adjective  into  the  vernacular. 

A  small  number  of  double  names  must,  however,  bo  retained  for  the 
opposite  reason.  They  are  not  trivial  or  useless,  but  essential ;  they  do  not 
qualify  the  "  generic  tenxi,"  but  determine  it.  Such  are  Pityriasis-rubra, 
Lichen-planus,  Gutta-rosea,  Lupus-erythematosus,  Mycosis-fungoides.  The 
names  are  ill-chosen  and  meaningless,  but  it  would  be  impossible  to  change 
them,  and  they  at  least  connote  an  unambiguous  diagnosis. 

Many  names  no  doubt  represent  only  a  provisional  diagnosis,  which  does 
not  go  deeper  than  the  anatomical  changes  and  the  natural  history  of  the 
disease.  Frequently  we  must  wait  until  the  general  characters  of  an  early 
dermatitis  have  passed  and  the  special  characteristics  appear.  Nor  must 
we  forget  that  most  of  the  pigmentation  and  induration  may  be  secondary 
changes  due  to  the  patient's  hands  or  to  over  treatment. 

Histological  investigation  has  done  much  in  the  last  twenty  years  for 
the  pathology  of  the  skin,  particularly  since  staining  reached  its  present 
perfection ;  but  so  many  dermatoses  differ  less  in  their  minute  than  in 
their  external  structure,  that  we  are  often  disappointed. 

The  important  share  taken  by  bacteria,  as  distinct  from  fungi,  in 
cutaneous  pathology  has  thrown  most  valuable  light  on  many  diseases ;  but 
the  skin,  from  soon  after  birth  to  the  day  of  death,  sustains  an  abundant 
bacterial  flora,  so  that  it  is  difficult  to  distinguish  the  several  members, 
and  more  difficult  to  decide  which  are  harmless  and  "nattiral,"  which 
pathogenic. 

There  are  not  a  few  diseases  which  are  so  rare  that  they  rank  as  little 


GROUPS  OF  CUTANEOUS  DISEASES 


1025 


more  than  as  curiosities.  Such,  for  instance,  are  Pemphigus  foliaceus.  Urti- 
caria pigmentosa,  Favus,  Cheloid,  Acanthosis  nigricans,  and  Xerodermia 
maligna. 

Many  important  diseases  of  the  skin  again  are  exotic,  as  Leprosy  and 
Lichen  agrius,  and  only  of  practical  importance  for  English  readers  who^ 
may  practise  their  profession  in  India  or  the  colonies. 

Neglecting  these,  there  are  certain  common  affections  which,  differing 
by  more  or  less  important  characters  in  appearance  and  in  histology,  never- 
theless agree  very  closely  in  their  pathology,  in  their  causes  so  far  as  they 
are  known,  and,  what  is  most  important,  in  the  kind  of  treatment  which  is 
generally  successful.    These  form  natural  groups. 

From  a  practical  point  of  view,  then,  looking  chiefly  to  questions  of 
prognosis  and  treatment,  we  may  arrange  diseases  of  the  sldn  as  follows. 

L  Factitious  eruptions. — We  must  never  forget  the  possibility  of  the 
affection  before  us  being  artificial.  All  kinds  of  dermatitis — eczema,  erysi- 
pelas, pemj)higus,  impetigo — may  be  simulated  by  the  application  of  various 
irritants.  Pigmentation  also  has  been  often  imitated  with  success.  Such 
artificial  diseases  will  generally  be  found  on  the  arms,  particularly  the 
left,  rarely  on  the  face,  and  scarcely  ever  beyond  reach  of  the  patient's 
hands.  The  persons  who  are  guilty  of  such  attempts  at  imposition  are 
usually  either  deliberate  malingerers,  like  prisoners  in  gaol,  or  else  they  are 
hysterical  young  women  or  neurotic  girls  and  boys.  When  one's  suspicions 
are  once  awakened,  it  is  seldom  difl&cult  to  detect  the  imposture.  Mustard, 
cantharides,  and  some  other  irritants  can  be  distinguished  by  help  of  the 
microscope. 

II.  Traumatic  eruptions. — In  all  cases  of  dermatitis  we  should  seek  for 
the  irritant,  and  sometimes  it  is  so  directly  the  cause  of  the  disease  that  the 
eczema  or  impetigo  in  question  may  be  considered  purely  traumatic,  and 
efficient  treatment  immediately  follows  accurate  diagnosis  :  sublata  causa 
tollitur  effectus. 

Pediculi  in  the  hair  should  be  carefully  looked  for  in  all  cases  of  im- 
petigo in  children,  pediculi  vestimentorum  in  ail  cases  of  prurigo  in  old 
people.  Scabies  itself  is  but  an  extremely  definite  and  well-characterised 
dermatitis  resulting  from  the  presence  of  a  living  source  of  irritation.  But 
beside  these  well-known  cases  of  parasitic  dermatitis,  it  will  be  found  that 
some  supposed  cases  of  purpura  in  children  are  nothing  but  fleabites,  resem- 
blance to"  which  originated  the  name  petechia.  Moreover,  many  cases  of 
infantile  prurigo,  urticaria,  and  ecthyma  are  due  to  the  presence  of  bugs  or 
gnats.  In  adults  pediculi  pubis  may  sometimes  be  found  in  the  axillae  as 
well  as  in  their  proper  region,  and  when  they  have  been  destroyed  by  white 
precipitate  ointment  the  patient  is  at  once  relieved  from  pruritus. 

In  many  trades  an  irritant  must  be  sought  in  the  objects  which  the 
patient  habitually  handles.  The  coarser  kinds  of  brown  sugar  are  a  fre- 
quent cause  of  eczema  of  the  hands  (grocers'  itch).  So  with  many  of  the 
"  chemicals  "  used  in  a  variety  of  modem  handicrafts.  Constant  wetness 
of  the  hands  in  washerwomen,  in  scrubbers,  in  potmen,  and  many  others, 
produces  eczema  rimosum.  The  heat  of  the  sun  is  the  cause  of  eczema 
solare  and  ephelides,  the  heat  of  the  fire  of  the  pigment-spots  on  the  shins  of 
elderly  people.  Sweat,  again,  is  a  very  common  irritant,  producing  the 
dermatitis  which  usually  accompanies  sudamina  and  also  intei-trigo  of  op- 
VOL,  II.  65 
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posed  surfaces.  Scratching  as  a  cause  of  traumatic  dermatitis  has  been 
repeatedly  referred  to  in  the  preceding  chapters,  and  also  the  danger  of 
keeping  up  irritation  by  such  applications  as  sulphur  or  mercury  or  tar 
when  they  have  ali-eady  done  their  work. 

III.  Fungous  diseases. — The  next  great  group  of  skin  diseases  includes 
those  which  are  due  to  vegetable  parasites — tinea  versicolor  of  the  trunk, 
eczema  marginatum  of  the  perinseum  and  thighs,  tinea  circinata  of  the  neck 
and  other  parts,  tinea  sycosis  of  the  chin,  and  tinea  tonsurans  of  the  scalp. 
Here  the  general  characters  detailed  in  the  chapter  on  the  tinese  are  suffi- 
cient to  show  the  nature  of  the  affection  to  a  practised  eye,  but  in  all  cases 
the  microscope  should  be  employed. 

Tinea  of  the  scalp  is  rare  in  adults,  and  tinea  circinata  still  more  so ; 
tinea  marginata  occurs  only  in  adult  males. 

IV.  Bacterial  and  infective  disorders. — It  is  important  to  recognise  the 
presence  of  bacteria  as  distinct  from  fungi,  particularly  those  of  so-called 
seborrhoea  capitis,  which  enable  it  to  spread  to  the  body  and  set  up  derma- 
titis (Seborrhoea  corporis  or  Lichen  circinatus),  which  is  ciored  by  mercury, 
sulphur,  or  other  antiseptic  agents. 

Still  more  important  are  the  infections  with  staphylococci  and  other  pyo- 
genic microbes,  which  lead  to  pustular  dermatitis  and  complicate  other  dis- 
orders. To  this  group  belong  boils,  pustular  sycosis  and  acne,  and  impetigo. 
The  practical  experience  that  suppurative  dermatitis  is  best  treated  with 
yellow  or  red  oxide  or  ammoniated  mercury  thus  receives  its  justification. 

V.  Toxic  dermatoses. — The  rashes  caused  by  drugs  and  poisons  are 
•often  mistaken.  They  may  resemble  very  closely  the  exanthem  of  scarla- 
tina or  of  measles,  acne,  eczema  or  syphilis,  or  even  malignant  disease.  The 
most  severe  and  misleading  are  those  caused  by  the  iodides.  The  commonest 
are  due  to  bromides.  The  ordinary  cause  of  error  is  what  prevents 
recognition  of  factitious  eruptions — the  possibility  not  entering  our  minds. 

VI.  Febrile  rashes. — We  must  take  care  never  to  forget  the  possibility 
of  a  cutaneous  eruption  being  part  of  an  acute  exanthem.  The  clinical 
thermometer  is  a  great  help  in  this  respect,  but  the  writer  has  seen  a  man 
with  typhus  (and  the  rash  fully  out)  appear  as  an  out-patient  for  a  skin 
disease,  and  varicella  and  even  modified  variola  are  not  infrequently  mis- 
taken for  acne  or  impetigo. 

VII.  Syphilodermia. — When  we  have  satisfied  ourselves  that  the  eruption 
before  us  is  not  factitious,  nor  directly  traumatic,  nor  parasitic,  nor  an 
infective  or  symptomatic  eruption,  we  may  next  consider  whether  or  not  it 
is  due  to  syphilis.  In  this  inquiiy  it  is  undesirable  to  ask  questions,  the 
answers  to  which  are  as  apt  to  mislead  as  to  guide  aright. 

(1)  We  should  first  consider  the  colour  of  the  affected  skin,  remember- 
ing, however,  that  the  pigmentation  which  gives  the  so-called  coppery  or 
raw  ham  tint  to  a  syphilitic  eruption  is  sooner  or  later  imitated  by  all 
forms  of  chronic  dermatitis.  Psoriasis,  chronic  eczema,  lichen  planus,  and 
prurigo  may  all  produce  shades  which  bear  the  closest  resemblance  to 
syphilodermia. 
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(2)  The  lesions  of  syphilis  are  multiform  or  polymorphic.  It  is  rare  in 
any  but  syphilitic  affections  to  find  mere  hypersemia  in  one  part  and  asso- 
ciated pustules,  papules,  scales,  or  ulcers  in  others ;  and  it  is  not  often  that 
a  syphilitic  eruption  exhibits  only  a  single  elementary  lesion. 

A  pustular  eruption  in  an  adult  should  always  suggest  the  question  of 
syphilis  when  that  of  scabies  has  been  answered  in  the  negative  and  there 
is  no  local  source  of  pyogenic  infection. 

(3)  Syphilitic  eruptions  for  some  unknown  reason  do  not  itch,  and  the 
exceptions  to  this  rule  are  remarkably  few;  they  occasionally  occur  during  the 
stage  of  scabbing  of  pustular  rashes  or  during  the  healing  of  tertiary  ulcers. 
An  ordinary  secondaiy  syphilide  may,  however,  as  a  rare  exception,  be  so 
irritable  that  wheals  and  scratch-marks  are  produced.  On  the  other  hand, 
psoriasis  is  often  free  from  irritation,  while  the  degree  of  itching  of  eczema, 
and  even  of  scabies  and  prurigo,  varies  greatly. 

(4)  The  local  distribution  of  syphilitic  diseases  is  a  great  aid  in  dia- 
gnosis. Specific  eruptions  are  certainly  not,  as  is  often  stated,  symmetrical ; 
the  early  roseolous  rash  is  only  so  because  it  is  general,  and  therefore,  upon 
a  symmetrical  surface  like  the  human  body,  more  or  less  symmetrical. 
Moreover,  as  it  chiefly  affects  the  face,  chest,  and  trunk  generally,  it  is  near 
the  middle  line.  But  we  do  not  see  symmetrical  patches  of  syphilide  in 
corresponding  parts  of  both  sides  of  the  face,  both  sides  of  the  trunk,  or 
the  right  and  left  limbs.  In  all  but  the  earliest  syphilides  the  affected 
patches  are  very  decidedly  and  constantly  unsymmetrical,  irregularly  scat- 
tered over  head,  trunk,  and  limbs,  and  chiefly  remarkable  for  having  no 
well-marked  seats  of  predilection. 

The  forehead,  especially  about  the  roots  of  the  hair,  is,  however,  very 
frequently  the  seat  both  of  the  early  and  middle  erythematous,  scaly,  and 
pustular  syphilides,  and  the  palms  of  the  hands  and  soles  of  the  feet  are 
frequently  symmetrically  affected  with  the  later  scaly  eruption. 

Practically,  when  we  find  a  disease  of  the  skin  occupying  some  unusual 
position,  we  should  at  least  consider  the  question  of  syphilitic  origin. 

(5)  These  signs  alone  or  in  combination  serve  to  distinguish  early 
specific  roseola  from  erythema,  eczema,  scarlatina,  and  measles, — the  later 
eruptions  from  eczema,  lichen,  scabies,  impetigo,  and  psoriasis, — and  the 
tertiary  stage  from  lupus,  leprosy,  and  framboesia. 

The  eruptions  of  congenital  syphilis  which  are  most  liable  to  be  mistaken 
are — ^the  so-called  pemphigus  of  infants,  which  is  known  by  its  affecting  the 
pabns  and  soles ;  rupia,  which,  by  the  form  of  the  crusts  and  the  ulcerated 
surface  beneath,  may  always  be  distinguished  from  impetigo ;  an  erythema- 
tous rash  of  the  nates  and  genitals  of  infants,  which  is  distinguished  from 
eczema  of  the  same  parts,  also  common  at  that  age,  by  its  coppery  colour, 
its  blotchy  distribution,  and  more  defined  margin. 

The  tertimy  ulcers  of  syphilis  are  distinguished  by  their  appearing  on 
unusual  places,  by  their  punched-out  edges,  circular  or  so-called  horseshoe 
shape,  and  by  their  usually  producing  little  pain  or  discomfort.  Tertiary 
ulcers  have  no  predilection  for  the  outer  side  of  the  leg,  but  inasmuch  as 
the  part  above  the  inner  ankle  is  for  anatomical  causes  the  chosen  seat  of 
varicose  ulcers,  most  ulcers  in  the  former  position  will  be  syphilitic,  and  in  the 
latter  not.  For  the  same  reason  most  ulcers  on  the  arms  are  found  to  be 
tertiary. 
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VIII.  Primary  sriperficial  inflammation.— To  distinguish  the  superficial 
from  the  deeper  kinds  of  dermatitis  we  should  notice  whether  the  cutis 
alone  is  inhltrated  and  thickened,  or  whether  it  is  bound  down  by  adhesions 
to  the  subcutaneous  tissues.  The  presence  of  scars,  however  slight,  is  a 
proof  that  the  process  has  gone  deeper  than  the  papillae  and  has  more  or 
less  extensively  destroyed  the  papillary  layer.  Superficial  inflammations, 
excluding  those  due  to  the  acarus,  to  pediculi,  and  to  other  direct  irritants,' 
and  excluding  those  which  are  the  result  of  vegetable  parasites  and  of 
syphilis,  fall  with  respect  to  their  treatment  into  three  large  groups : 

(1)  The  first,  represented  by  most  forms  of  Eczema,  are  subacute,  and 
accompanied  with  burning,  itching,  and  pain,  sometimes  with  a  slight 
degree  of  fever.  They  sooner  or  later  yield  to  local  remedies  designed  to 
reduce  the  hypersemia,  diminish  the  exudation,  and  calm  the  irritation, 
aided  by  light  diet,  free  diluents,  laxatives,  and  diuretics.  In  short,  they 
are  to  be  treated  as  inflammations  of  the  skin. 

(2)  The  second  group  of  superficial  inflammations  of  the  skin  is  typically 
represented  by  Psoriasis,  but  includes  Lichen-planus  and  the  more  chronic, 
diy,  and  obstinate  forms  of  Eczema  (often  seborrhoeic).  They  are  chronic, 
with  little  irritation,  exudation,  pain,  or  active  signs.  They  are  best  treated 
locally  by  tarry  preparations,  internally  by  arsenic. 

(3)  The  third  group  is  that  of  Erythemata.  Here  the  indication  is  to 
coiTect  some  internal  disorder  of  which  the  einption  is  the  symptom.  They 
may  denote  an  infectious  fever,  or  rheumatism,  or  the  effect  of  drugs,  or 
gastric  disturbance  with  toxic  effects. 


IX.  The  acne  group. — Acne,  both  in  its  pathology  and  aetiology,  differs 
from  other  forms  of  dermatitis.  The  age  of  the  patient  and  its  distribution 
are  sufficient  for  diagnosis.  It  is  at  once  a  superficial  and  a  deep  derma- 
titis, and  is  often  followed  by  scars.  With  acne  may  be  classed  Sycosis  and 
Furunculus.  They  all  depend  on  purulent  infection,  and  must  b©  treated 
from  that  point  of  view  by  local  parasiticides  and  disinfectants. 

X.  Deep  affections. — When  we  have  ascertained  that  the  affection  of 
the  skin  is  deep,  that  is  to  say,  that  it  goes  below  the  papillary  layer,  the 
field  for  diagnosis  is  limited. 

Excluding  erysipelas,  which  is  distinguished  by  its  acute  character  and 
febrile  symptoms,  excluding  the  pustular  affections  which  penetrate  the  skin 
deeply  and  produce  scars  only  at  isolated  points,  such  as  acne,  variola,  and 
zona ;  and  excluding,  thirdly,  leprosy  and  other  exotic  diseases,  we  have  to 
distinguish  in  the  great  majority  of  cases  of  deep  dermatitis — first,  trau- 
matic and  varicose  ulcers ;  secondly,  gummata  and  syphilitic  ulcers ; 
thirdly,  lupus ;  fourthly,  rodent  ulcer  and  carcinoma  of  the  skin. 

With  regard  to  the  first  of  these,  Ave  must  not  assume,  because  a  sore 
upon  the  skin  is  said  to  be  the  result  of  a  blow  or  a  kick,  that  it  is  purely 
traumatic,  for  syiDhilitic  ulcers  often  arise  in  this  way.  Malignant  ulcers  are 
i-are,  and  usually  obvious  from  the  age  of  the  patient,  the  pain  they  occasion, 
their  tumid  margins,  and  their  blood-stained  secretions.  Moreover  they 
are,  with  few  exceptions,  confined  to  the  neighbourhood  of  the  orifices  of  the 
body,  especially  the  lower  lip,  the  urethra,  the  vulva,  and  the  anus.  Rodent 
ulcer,  however,  is  very  difficult  to  be  sure  of.  Its  locality,  its  slow  and 
painless  progress,  and  its  belonging  to  the  latter  half  of  life,  usually  serve  to 
distinguish  it  from  lupus;  and  its  being  single,  excessively  chronic,  and 
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unaccompanied  by  nodes  or  other  syphilitic  lesions,  are  the  best  characters 
for  diagnosis  from  a  tertiaiy  ulcer. 

Between  lupus  and  syphilis  the  difficulty  of  diagnosis  is  occasionally 
extreme.  Lupus,  however,  is  rarely  more  than  single,  syphilis  is  usually 
multiple ;  both  are  commonly  free  from  pain  and  itching,  but  in  syphilis  the 
colour  tends  from  red  to  rusty  brown,  in  lupus  from  red  to  violet-blue ; 
the  scars  of  syphilis  are  depressed  and  pigmented,  those  of  lupus  hyper- 
trophic and  white ;  the  edges  of  a  lupous  ulcer  are  beset  with  nodules,  those 
of  syphilis  are  either  thin  and  smooth  or  indurated  by  chronic  inflammation ; 
lupus  is  in  the  majority  of  cases  a  disease  of  the  face,  syphilitic  ulcers  are 
quite  as  frequently  on  the  limbs  or  trunk  j  lupus  is  a  disease  of  the  skin 
alone,  syphilis  affects  the  subjacent  tissues  also. 

Methods  of  restdting  treatment. — When  by  a  careful  study  of  the  anatomi- 
cal lesions — secondary  as  well  as  primary,  microscopical  as  well  as  visible  to 
the  naked  eye — by  consideration  of  their  regional  distribution,  the  symptoms 
which  accompany  them,  the  course  and  natural  history  of  the  disease,  and 
the  condition  of  the  patient,  we  have  arrived  at  a  diagnosis,  we  must 
next  determine  whether  the  affection  is  innocent  and  needs  only  patience 
and  protection  from  injurious  complications  to  pass  away,  or  whether 
it  demands  active  treatment.  If  so,  we  have  to  decide  on  either  internal  or 
external  remedies  or  on  both.  We  must  choose  the  local  drug  to  be  applied 
and  also  the  method  of  applying  it— by  baths  or  by  lotions,  by  powders, 
paints,  or  ointments,  by  bandages  or  plasters,  continuously  or  at  intervals 
(c/.  supra,  p.  835  seqq.). 

When  we  fail  with  one  method  we  must  try  another,  but  still  keeping 
the  same  end  in  view.  Only  when  the  case  is  clearly  not  benefited  should 
we  go  back  upon  our  diagnosis,  and  thus  perhaps  find  that  not  so  much  our 
methods  as  our  object  was  in  fault,  that  with  a  more  accurate  and  complete 
diagnosis,  the  treatment  becomes  efficient  and  successful. 


THE  END. 
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The  Roman  numerals  refer  to  the  volume,  the  Arabic  numbers  to  the  page. 


A. 

Abrin,  i,  16 

Abscess  of  brain,  i,  788 

—  of  beavtj  ii,  215 

—  of  kidney,  ii,  698 

—  of  liver,  ii,  525 

—  of  mediastinum,  ii,  150 

—  subphrenic,  ii,  483 

—  of  tonsil,  ii,  310 
Acanthosis  nigricans,  ii,  1014 
Acarus  scabiei,  ii,  850 
Acephalocysts,  ii,  458 
Acetonajmia,  i,  447 
Achondroplasia,  i,  538 
Achorion,  ii,  939 

Acne,  ii,  909 

—  atrophica,  ii,  980 

—  cornea,  ii,  915 

—  frontalis,  see  A.  varioliformis,  ii,  914 

—  keloidique,  ii,  922 

—  rosacea,  ii,  950 

—  varioliformis,  ii,  914 
Acrocbordon,  ii,  918 
Acrodynia,  ii,  996 
Acromegaly,  i,  547 
Actinomycosis,  i,  431 
Acute  delirious  mania,  i,  982 

—  yellow  atrophy  of  liver,  ii,  543 
Addison's  ansemia,  ii,  773 

—  disease,  ii,  723-732 
Adenoid  growths,  ii,  305 
Adenoma,  i,  91 

—  sebaceum,  ii,  918,  1004 

—  sudoriparnm,  ii,  1004 
Adrenals,  ii,  733 
^gophony,  i,  1038,  1090 
Aerobic,  i,  20 
^Etiology,  i,  6 
Agi-aphia,  i,  737,  739 
Ague,  i,  335 

Alalia,  see  Aphasia,  i,  735 
Albinism,  ii,  1011 
Albumen,  tests  for,  ii,  606-9 
Albuminuria,  i,  118,  162, 172, 177,  185,  198, 

238,  275,  292,  311,  327 ;  ii,  600-615 
Albuminuric  retinitis,  ii,  623 
Alcoholic  cirrhosis,  ii,  533,  536 


Alcoholic  dyspepsia,  i,  948 

—  insanity,  i,  996 

—  neuritis,  i,  595 

—  neuroses,  i,  942,  947 

—  paralysis,  i,  595,  639 
Aleppo  boil,  ii,  996 
Alexia,  i,  737 
Alkaptonuria,  ii,  578 
Allorrhythmia,  i,  175 
Alopecia,  ii,  942,  945 
Ammoniaoal  urine,  ii,  589 
Amnesia,  i,  738 
Amcsba  of  malaria,  i,  397 
Amphoric  breathing,  i,  1031,  1111 

—  percussion-note,  ii,  1025 

—  vocal  resonance,  ii,  1111 
Amyloid  disease,  see  Lardaceous,  ii,  614 
AnsEinia,  ii,  749 

—  idiopathica,  ii,  773 

—  lymphatica,  ii,  767 

—  of  cord,  i,  633 

—  parasitica,  ii,  466,  475 

—  perniciosa,  ii,  773 

—  splenica,  ii,  7.66 
Ansemic  murmurs,  ii,  753 
Anaesthesia,  i,  573 

—  hysterical,  i,  958 
Aneurysm,  ii,  279-283 

—  abdominal,  ii,  291 

—  cardiac,  ii,  213 

—  cerebral,  i,  726 

—  dissecting,  ii,  293 

—  thoracic,  ii,  283 
Angina,  see  Cynanche,  ii,  302 

—  pectoris,  ii,  183-193 

—  vaso-motoria,  ii,  188 
Angiokeratoma,  ii,  1005 
Angioma,  ii,  1005 
Anidrosis,  ii,  925 
Ankle-clonus,  i,  608 
Ankylostomum,  ii,  466 
Anopheles,  i,  398 
Anorexia  nervosa,  i,  971 
Anosmia,  i,  591 
Anthrncosis  of  lungs,  ii,  71 
Anthrax,  i,  415-423 
Aortic  aneurysm,  ii,  280 
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Aortic  (sigmoid)  incompetence,  ii,  250 

 stenosis,  ii,  249 

Apex  iu  plithisis,  ii,  39 
Aphasia,  i,  735-745 
Aphonia,  ii,  113,  121 
Aphthaj,  ii,  298 

—  epizootica3,  i,  428 
Apoplexy,  i,  746-761 
Appendix,  inflamnialion  oF,  ii,  402 
Area,  ii,  943 

Argyll  Robertson  pupil,  i,  695 
Arsenical  keratosis,  ii,  953 

—  paralysis,  i,  851 

—  pigmentation,  ii,  1014 
Arteries,  cerebral,  disease  of,  i,  717 
 embolism,  i,  718 

■  in  Bright's  disease,  ii,  628 

 rupture,  i,  723 

 thrombosis,  i,  719 

Arterio-capillary  fibrosis,  ii,  627 
Arthritis,  i,  465 
~-  atrophica,  i,  696 

—  deformans,  i,  518 

—  gonorrhoea],  i,  511 

—  rheumatoid,  see  Osteo-artliritis,  i,  518 
Arthropathy  in  tabes,  i,  696 

Ascaris  lumbricoide>,  ii,  461 
Ascending  paralysis,  i,  637 
Ascites,  ii,  493-500 
Asthma,  ii,  94-102 
Ataxia,  i,  692 

—  cerebellar,  i,  707 

—  Friedreich's,  i,  705 
Ataxic  spastic  paraplegia,  i,  705 
Atelectasis,  i,  1055 
Atheroma,  ii,  281,  282 
Athetosis,  i,  737 

Atrophic  paralysis,  i,  661,  676 

—  —  acute,  i,  662,  667 
 chronic,  i,  668 

with  spasm,  i,  672 
 of  adults,  i,  667 

—  of  children,  i,  662 

—  primary,  i,  084 

—  subacute,  of  Duchenne,  i,  675 
Atrophy,  linear,  of  skin,  ii,  964 

—  of  brain,  i,  847 

—  of  kidney,  ii,  687 

—  of  liver,  ii,  542 

—  niyopathic,  i,  684 
progressive  muscular,  i,  668 

Auditory  vertigo,  i,  932 
Aura,  i,  914 
Auscultation,  i,  1028 

—  of  breathitig,  i,  1030 

—  of  hearh,  ii,  164,  243-249 

—  of  Qjsophagus,  i,  311 

—  of  the  voice,  i,  1036 
Azoturia,  ii,  570 


B. 

Bacillus  anthracis,  i,  416 

—  diphtherise,  ii,  321 

—  febris  flava;,  i,  296 

—  (Spirillum)  febris  recurrentis,  i,  257 


Bacillus  influenza,',  i,  229 

—  lepras,  ii,  993 

—  lupi,  ii,  977 

—  mallei,  i,  425 

—  (streptococcus)  of  erysipelas,  i.  30 

—  tetani,  i,  374 

—  tubercularis,  i,  367 

—  tvplioides,  i,  138 

—  (Vibrio)  cholera?,  i,  282 
Bacteria,  i,  19,  see  Microphytes 
Baruria,  ii,  570 

JSasedmo's  disease,  ii,  743 

Baths  in  treatment  of  fever,  i,  151 

Bazin's  disease,  ii,  986 

Beaded  hair,  ii,  946 

Beading  of  ribs,  i,  532 

Bedsores,  i,  156,  611 

Bell-souud,  i,  1112 

Bell's  palsy,  i,  577 

Beri-beri,  i,  303 

Bile  acids  in  urine,  ii,  507 

Bilharzia  liajmatobia,  ii,  475,  717 

Biliary  calculi,  ii,  517 

—  cirrhosis,  ii,  534,  540 
Bilious  cachexia,  ii,  502 
Bilirubin  in  urine,  ii,  506 
Birth-palsy,  i,  896 
Black-water  fever,  i,  391 
Bladder  in  diabetes,  i,  449 

—  in  paraplegia,  i,  609 
Blood,  diseases  of,  ii,  747-807 

—  in  Addison's  aniemia,  ii,  769 

—  in  anemia,  ii,  749-753 

—  in  chlorosis,  ii,  785 

—  in  enteric  fever,  ii,  132 

—  in  Hodgkin's  disease,  ii,  769 

—  in  leuchasmia,  ii,  760,  766 

—  in  pneumonia,  ii,  5 

—  in  purpura,  ii,  800 

—  in  scurvy,  ii,  990 
Blue  line,  ii,  370 
Botliryocephalus,  ii,  454 
Bovine  tuberculosis,  ii,  80 
Brachial  neuralgia,  i,  558 

—  paralysis,  i,  567 
Bradycardia,  i,  229;  ii,  170,  508 
Brain,  disease  of,  see  Ceiebral 
Brassfounders'  ague,  i,  953 
Bright's  disease,  ii,  601-671 
Brouiidrosis,  ii,  926 
Bronchial  breathing,  i,  1032 
Bronchiectasis,  i,  1069;  ii,  29 
Bronchitis,  i,  1049-1078 

—  plastic,  i,  1078-1082 
Bronchocele,  ii,  743 
Bronchophony,  i,  1037 
Broncho-pneumonia,  ii,  23-26 
Bruit  d'airain,  i,  1112 

—  de  diable,  ii,  753 

—  de  pot  fele.  i,  1026;  ii,  53 

—  de  souffle,  ii,  244 

—  d'oboe,  ii,  244 
Bubonic  plague,  i,  261 
Bucnemia,  ii,  964 
Bulbar  paralysis,  i,  677 

 acute,  i,  682 

Bulimia,  ii,  332 

Burmese  ringworm,  ii,  996 
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c. 

Cachexia  strumipriva,  i,  1019 

Caisson -palsy,  i,  534 

Calcic  carbonate  as  a  calculus,  ii,  675 

—  oxalate  as  a  calculus,  ii,  673 

—  —  as  a  urinary  deposit,  ii,  885 

—  phosphate  as  a  calculus,  ii,  675 

—  —  as  a  urinary  deposit,  ii,  585 

—  sulphate  as  a  urinary  deposit,  ii,  589 
Calculi,  biliary,  ii,  517 

—  phthisical,  ii,  43,  51 

—  urinary,  ii,  672-703 
Callosities,  ii,  953 
Cancer,  i,  74,  91 

—  bodies,  i,  92 

—  of  bile-duct  and  gall-bladder,  ii,  554 

—  of  bowel,  ii,  416 

—  of  kidney,  ii,  709 

—  of  larynx,  ii,  139 

—  of  liver,  ii,  551 

—  of  lung,  ii,  159 

—  of  oesophagus,  ii,  308 

—  of  pancreas,  ii,  737 

■ —  of  peritoneum,  ii,  492 

—  of  skin,  ii,  1008-9 

—  of  stomach,  ii,  353-364 

—  of  vertebrae,  i,  614 

—  seat  of,  i,  78,  95 
■Cancroid,  i,  93 
Capillary  bronchitis,  i,  1053 
Carbuncle,  ii,  924 

—  in  diabetes,  i,  446 

—  in  plague,  i,  263 
Carcinoma,  i,  91-103,  see  Cancer 
Cardiac  disease  in  chililren,  ii,  278 
 in  old  age.  ii,  279 

—  dropsy,  ii,  240 

—  hypertrophy  and  dilatation,  ii,  195-209 

—  murmurs,  ii,  244-249 

—  rupture,  ii,  27 
Cardialgia,  ii,  177 

Cardio-vascular  changes  in  Bright's  disease, 

ii,  625 
Carnification,  i,  1056 
Caseation,  i,  365 

Casts  (cylinders  or  tube  casts),  ii,  615 
Catalepsy,  i,  971 
Cataract,  diebetic,  i,  446 
■Catarrhal  pneumonia,  ii,  23 
•Causalgia,  i,  574 
Causation  of  disease,  i,  6 
•Cavernous,  see  Amplioric,  i,  1031 
Cavities,  see  Vomicte,  ii,  1012 
Cerebellar  ataxia,  i,  707 

—  tumour,  i,  777 
Cerebral  abscess,  i,  788 

—  atrophy,  i,  847 

—  diseases,  i,  716  seqq. 

—  embolism,  i,  718 

—  hajmorrhage,  i,  723-749 

—  sclerosis,  i,  848 

—  softening,  i,  761 

—  tumours,  i,  764-788 
Cerebro-spiiial  fever,  i,  815 
Certificates  of  insanity,  i,  1002  seqq. 
Cestoid  worms,  ii,  447 

Chancre,  i,  339 


Charbon,  see  Anthrax,  i,  415 
Charcot's  crystals,  ii,  101 

—  joint  disease,  i,  528 
Cheiropompholyx,  ii,  886 
Cheloid,  ii,  697 
Cliemiotaxis,  i,  23,  51 

Chey lie- Stokes  breiithing,  i,  10-13 
Chicken-pox,  i,  205 
Chilblain,  ii,  952 
Child-crowing,  ii,  115 
Children,  cardiac  disease,  ii,  278 

—  cirrhosis  of  liver,  with  large  spleen,  ii;  537 

—  constipation,  ii,  376 

—  diabetes,  i,  458 

—  dyspepsia,  ii,  327 

—  enteric  fever,  i,  121,  148 

—  osteo-arthritis,  i,  524 

—  phthisis,  ii,  62 

—  pneumonia,  ii,  17 

—  psoriasis,  ii,  872,  875 

—  rheumatism,  i,  492 

—  scabies,  ii,  852 
Chiragra,  i,  465 
Chloasma,  ii,  1015 
Chlorosis,  ii,  783 
Cliolecystitis,  ii,  522 
Ciiolelithotomy,  ii,  522 
Cholera,  i,  270-291 
Cholesteatoma,  i,  766  ,•  ii,  918 
Cholesterine,  ii,  518 
Chondroma,  i,  81 

Chorea,  i,  880-895 

—  Siintington's,  i,  895 

—  major,  i,  859,  973 

—  post-hem iplegic,  i,  735 
Choroid,  tubercles  of,  ii,  92 
Chromidrosis,  ii,  926 
Chylous  ascites,  ii,  497 
Chyluria,  ii,  714 
Cirrhosis  of  Iddneys,  ii,  653 

—  of  liver,  ii,  533 

—  of  lung,  ii,  27 

—  of  pancreas,  ii,  736 

—  of  stomach,  ii,  365 
Classification,  i,  11,  104,  435 

—  of  diseases  of  skin,  ii,  810 
Clavus,  ii,  953 

Clergyman's  sore  throat,  ii,  122 
Clonus,  i,  608 

Cnidosis,  see  Urticaria,  ii,  900 
Ccenurus,  ii,  449 

Co-existence  of  specific  diseases,  i,  726 
Cog-wheel  respiration,  ii,  52 
Colic,  biliary,  ii,  518 

—  intestinal,  ii,  367 

—  plumbic,  ii,  368 

—  renal,  ii,  682 
Colitis,  catarrhal,  ii,  383 

—  in  BrighVs  disease,  ii,  622 

—  ulcerative,  ii,  384 
Collapse  of  lung,  i,  1088 
Colloid  cancer,  i,  94 

—  milium,  ii,  1004 

Colotomy  in  membranous  colitis,  ii,  385 

—  in  obstruction,  ii,,  439,  440 
Coma  in  apoplexy,  i,  744 

—  in  diabetes,  i,  447 

—  in  urajmia,  ii,  631,  632 
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Coma-vigil,  i,  119 
Comedo,  ii,  914 

Composite  portraits  in  phthisis,  ii,  68 
Compression  of  intestine,  ii,  413 

—  paraplegia  due  to,  i,  612 
Concretions,  gastric,  ii,  365 

—  phthisical,  ii,  50 
Condyloma,  i,  884;  ii,957 
Confluent  smallpox,  i,  195 
Congenital  cardiac  disease,  ii,  274 

—  ichthyosis,  ii,  960 

—  idiocy,  i,  1010 

—  syphilis,  i,  354 

 of  larynx,  ii,  131 

Conjugate  deviation,  i,  730 
Consecutive  Bright's  disease,  ii,  662 
Consonance,  i,  1037 
Constipation,  ii,  373-377 
Constitution,  i,  9 

Contagion,  i,  15,  16,  note,  17 

Contractures,  i,  734,  960 

Copaiba  rash,  i,  582 

Copper  test  for  sugar,  ii,  437 

Corns,  ii,  953 

Cornu  cutaneum,  ii,  960 

Coronary  arteries,  ii,  212 

—  thrombosis,  ii,  212 
Corpus  callosum,  i,  783 
Corpuscular  richness  of  blood,  ii,  750 
Corrigan's  pulse,  ii,  251 

Cortex  of  brain,  i,  778-782 
Cortical  centres,  i,  779  seqq. 
Corymbose  smallpox,  i,  197 
Coster's  paste,  ii,  935 
Cough,  i,  1044 
Cow-pox,  i,  201 
Cracked-pot  sound,  i,  1027 
Craniotabes,  i,  534 
Crateriform  ulcer,  ii,  1010 
Crepitation,  i,  1036 ;  ii,  7 
Cretinism,  i,  1015 
Crisis,  i,  35 

Criteria  of  specific  contagia,  i,  18 
Croup,  i,  318 
Crutch-palsy,  i,  567 
Cruveilkier's  paralysis,  i,  668 
Curschmann's  spirals,  ii,  101 
Cutis  anserina  in  ague,  i,  386 

—  pendula,  ii,  1000 
Cyanosis,  i,  1050;  ii,  241 
Cyclic  albuminuria,  ii,  612 
Cylindroma,  i,  93 
Cynanche,  ii,  302 
Cyrtometer,  i,  1040 

Cystic  disease  of  brain,  ii,  847 

 of  kidney,  ii,  664 

 of  liver,  ii,  665 

— •  —  of  ovary,  ii,  496 

 of  pancreas,  ii,  736 

Cysticercus,  i,  767;  ii,  449,  450,  452 
Cystine,  ii,  584,  674 
Cystitis,  i,  609 


D. 

Darier's  disease,  ii,  925 
Deafness  and  otoiThcea,  i,  165,  177 
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Deafness  in  epidemic  meningitifs,  i,  817 

—  in  paroxysmal  vertigo,  i,  923 

—  in  typhus,  i,  236 
Degeneration,  fatty,  of  heart,  ii,  215 

—  —  of  liver,  ii,  557 
 of  kidney,  ii,  704 

—  fibrous,  of  heart,  ii,  210 

—  lardaceous,  ii,  56,  644,  648 
Delhi  boil,  ii,  996 
Delirium  tremens,  i,  942 
Deltoid  paralysis,  i,  568 
Delusions  in  insanity,  i,  991 
Dementia  paralytica,  i,  838-847 
Demodex,  ii,  909 

Dengue,  i,  299 

Dental  neuralgia,  i,  558 

Dermatitis  herpetiformis,  ii,  888 

—  in  Bright's  disease,  ii,  622 

—  papillomatosa  capillitii,  ii,  921 
Dermatolysis,  ii,  1000 
Dextrosigmoid  affections,  ii,  264 
Diabetes,  i,  435-464 

—  insipidus,  ii,  570 

—  with  bronzing  of  skin,  ii,  737 
Diabetic  coma,  i,  447 
Diagnosis,  i,  4 

Diapedesis,  i,  49 
Diarrhoea,  ii,  377-383 

—  in  enteric  fever,  i,  117 

—  in  phthisis,  ii,  46 

—  lardaceous,  ii,  651 
Diazo-reaction,  i,  118 
Dicrotism,  ii,  168 

Dilatation,  acute,  of  stomach,  ii,  318 

—  chronic,  of  stomach,  ii,  328,  360 

—  of  bronchi,  i,  1069 

—  of  heart,  ii,  196,  207v^ 
Diphtheria,  i,  316 
Diplegia  facialis,  i,  579 
Diplococcus  of  pneumonia,  ii,  14 
Disease  and  health,  i,  3 
Disinfection,  i,  28 

Dislocation  of  abdominal  viscera,  ii,  557" 

—  of  thoracic  viscera,  i,  1113 
Dissecting  aneurysm,  ii,  293 
Disseminated  sclerosis,  i,  708 
Distribution  of  cancer,  i,  100 
Dittrich's  plugs,  i,  1072 
Divers'  palsy,  i,  634 

Dochmius  duodenalis,  see  Ankylostomum, 

Dothienenterie,  i,  112 

Dracunculus  medinensis,  ii,  474—5 

Drug-eruptions,  ii,  904 

Duhini's  disease,  i,  896 

Duct-cancer,  i,  93 

Dulness  and  resonance,  i,  1023-i 

Duodenal  ulcer,  ii,  352 

Dura  mater,  hseinatoma  of,  i,  835 

—  —  inflammation  of,  i,  836 

—  —  thrombosis  of,  i,  833 
Dyscrasia,  ii,  505,  note 
Dysentery,  ii.  386-401 
Dysidrosis,  ii,  927 
Dyspepsia,  acute,  ii,  314 

—  chronic,  ii,  320 
Dyspnoea,  i,  1040 

—  phrenic,  i,  1041 
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E. 

Ecliinococcus,  ii,  449,  458,  736 
Echinorhynchus,  ii,  475 
Eclampsia,  i,  925-7 

—  nutans,  i,  859 
Ecstasy,  i,  973 
Eczema,  ii,  821-845 

—  local  forins  and  treatment,  ii,  843 

—  marginatum,  ii,  937-8 

—  seborrhoeic,  ii,  830 
Hhrlich's  test,  i,  118 
Elephantiasis  Arabum,  ii,  965 

—  Graecoruii),  ii,  991 
Embolism,  i,  64,  718 

—  in  chorea,  i,  893 

—  of  cerebral  arteries,  i,  718 

—  of  pulmonary  artery,  ii,  161 
Emphysema,  i,  1059-1068 
Empyema,  i,  1005,  1086,  1094 
Enchondroma,  i,  81 
Endarteritis  obliterans,  ii,  627 
Endocarditis,  acute,  ii,  232 

—  chronic,  ii,  234 

—  in  chorea,  i,  882,  885 

—  in  rheumatism,  i,  487 

—  in  scarlatina,  i,  176 

—  ulcerative,  ii,  234 
Enteric  fever,  i,  111-157 
Enteritis,  ii,  383 
Enteroptosis,  ii,  556 
Entozoa,  ii,  446 
Ephelides,  ii,  1014 
Epidemic  fevers,  i,  106 

—  meningitis,  i,  815 
Epidermolysis  bullosa,  ii,  888 
Epilepsy,  i,  913-931 
Epileptic  idiocy,  i,  1010 

—  mania,  i,  936 
Epistaxis,  i,  116,  165 
Epithelioma,  i,  90,  93 
Equinia,  i,  424 

JErb's  juvenile  muscular  atrophy,  i,  685 

—  paralysis,  i,  568,  569 
Ergotism,  i,  870 
Erysipelas,  i,  305-314 
Erythema,  ii,  892 

—  buUosum,  ii,  896 

—  elevatum  diutinum,  ii,  895 

—  induratum,  ii,  986 

—  multiforme,  ii,  895 

—  nodosum,  ii,  899 
Erythrasma,  ii,  939 
Esbaoh's  fluid,  ii,  609 
Eustrongylus  gigas,  ii,  468 

Exanthems,  i,  116,  162,  172,  184,  190,  192, 

206,  235,  275,  301,  302 
Exfoliative  dermatitis,  ii,  876 
Exudation,  i,  45 


F. 

Facial  neuralgia,  i,  556 

—  paralysis,  i,  577 

—  spasm,  i,  853 
Farcy,  i,  426 


Fusciola  hepatica,  ii,  475 
Fastigium,  i,  35 
Fatigue-spasms,  i,  860 
Fatty  stools,  ii,  513 
Favus,  ii,  939 
Febricula,  i,  157 
Festination,  i,  876 
Fever,  i,  37 
Fevers,  i,  105-110 
Fibroma,  i,  81 

—  cutis,  ii,  999 

Filaria  sanguinis,  ii,  472,  474 
Flatness,  see  Dulness,  i,  1023 
Floating  kidney,  ii,  720 

—  spleen,  ii,  740 
Fluid  vein,  i,  1033-1035 
Foetid  bronchitis,  i,  1071 
Fomites,  i,  15 

Foot-and-mouth  disease,  i,  428 
Fortification-forms  in  migraine,  i,  899 
Frambcesia,  ii,  995 
Friedreich' s  ataxia,  i,  705 

—  spasms,  i,  895 
Fungi,  i,  19 
Furunculi,  ii,  922 
Fusible  calculus,  ii,  675 


G. 

Gall-stones,  ii,  517-523 
Gangrene,  i,  54 
Gastralgia,  ii,  329 
Gastric  carcinoma,  ii,  353 

—  conci'etions,  ii,  365 

—  dilatation,  acute,  ii,  318,  360 
 chronic,  ii,  328 

 from  pyloric  obstruction,  ii,  357 

—  induration,  ii,  365 

—  ulcer,  ii,  341 

Gastritis,  acute  catarrhal,  ii,  314 

—  chronic,  ii,  320-322 

—  phlegmonous,  ii,  319 
Gastro-colic  fistula,  ii,  361 
Gastro-cutaneous  fistula,  ii,  343 
Gastrodynia,  ii,  329 
Gastrojejunostomy,  ii,  364 
Gastrostomy,  ii,  312 

General  paralysis  of  the  insane,  i,  838 

German  measles,  i,  182 

Giant-cells,  i,  57,  364 

Qilles  de  la  Tourette,  maladie  de,  i,  860 

Glanders,  i,  424 

Glandular  fever,  ii,  741 

Qlenard's  disease,  ii,  557 

Glioma  of  brain,  i,  767 

Globus  hystericus,  i,  961 

Glossy  skin,  i,  574 

Glycosuria,  i,  437,  442,  451 

d-melin's  test,  ii,  506 

Goitre,  endemic  and  sporadic,  ii,  743 

—  exophthalmic,  ii,  744 
Gonorrhoeal  sclerotitis,  i,  515 

—  synovitis,  i,  511 
Gout,  i,  465-482 

—  and  insanity,  i,  998 
Gouty  kidney,  i,  478 
Granuloma,  i,  60 ;  ii,  983 
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Granuloma  fuiigoides,  ii,  lOOG,  note 
Graves's  disease,  ii,  744 
Grey  granulations,  i,  363 
Grippe,  see  Influenza,  i,  222 
Ground-water,  i,  286 
Gummata,  i,  347 
Gutta  rosea,  ii,  950 

H. 

HffimamcEba  malarise,  i,  298 
Hajmatemesis,  ii,  337,  349 
Haimatoma  of  dura  mater,  i,  835 
HsBmatomyelia,  i,  629 
Hffimaturia,  ii,  678,  682,  717 
Hajinoglobinuria,  ii,  593-600 
Hemophilia,  ii,  803 
Haemoptysis,  ii,  48,  242 
Hajmorrhage,  cerebral,  i,  723 

—  from  bowels,  i,  122,  155 
Handicraft-spasms,  i,  861 
Hay-fever,  ii,  102 
Headache,  i,  910 

Heart,  functional  disorders  of,  ii,  166 
Heat-stroke,  i,  938 
Hemicrania,  i,  899 
Hemiparaplegia,  i,  647 
Hemiplegia,  i,  728 
Hepatic  abscess,  ii,  525-533 

—  atrophy,  ii,  498,  542 

—  cirrhosis,  ii,  533 

—  dropsy,  ii,  494 

—  syphilis,  ii,  498,  542 
Hepatisation,  ii,  9,  10 
Senoch's  purpura,  ii,  803 
Herpes  cii  cinatus,  ii,  896,  937 

—  in  pneumonia,  ii,  5 

—  iris,  ii,  897 

—  labialis  v.  faciei,  ii,  896 

—  praaputialis,  ii,  897 

—  zoster,  ii,  1016 
Hiccough,  ii,  337 
Histrionic  spasm,  i,  853 
Sodgkin's  disease,  ii,  767 
Hooping-cough,  i,  214 
Humours,  ii,  505,  note 
Huntington'' s  chorea,  i,  895 
Siitehinson's  triad,  i,  358 
Hydatid,  ii,  457 

—  fluid  and  booklets,  ii,  459 
■ —  in  liver,  ii,  561 

—  kidney,  ii,  713 

—  pelvis  and  other  organs,  ii,  460,  461 
Hydroa,  ii,  898 

—  aestivalis,  ii,  890 

—  gestationis,  ii,  898 
Hydrocephalic  idiocy,  i,  1010 
Hydrocephalus,  i,  823 
Hydronephrosis,  ii,  688-695 
Hydrophobia,  see  Babies,  i,  403 
Hyperidrosis,  ii,  925 
Hyperkeratosis,  ii,  952-3 

—  centrifuga,  ii,  961 
Hyperpyrexia,  i,  37,  491,  505 
Hypertrophic  cirrhosis  of  liver,  ii,  540 
aypertrophy  of  brain,  i,  850 

—  of  lungs,'  i,  1068 
hypnotism,  i,  973 

Elypochondriacal  melancholy,  i,  987 
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Hypochondriasis,  i,  976,  988 
Hypopyrexia,  i,  42 
Hysteria,  i,  956 
Hysterical  paralysis,  i,  642 

I. 

Ichthyosis,  ii,  957 
Icterus,  ii,  504 

—  gravis,  ii,  543 
Idiocy,  i,  1009,  1010,  1015 
Idiosyncrasy,  i,  7 
Imbecility,  i,  1010 
Immunity,  i,  23 
Impetigo,  ii,  847,  854 

—  herpetiformis,  ii,  890 
Indican,  ii,  576 
Indigo,  ii,  674 
Infantile  paralysis,  i,  662 
Infection,  i,  15,  67 
Inflammation,  i,  43-60 
Influenza,  i,  222-231 
Inosite,  ii,  570,  note 
Insanity,  i,  979-1011 
Inspection  of  chest,  i,  1040 
Insular  sclerosis,  i,  708 
Intercostal  neuralgia,  i,  559 
Intermittent  pulse,  ii,  173 

Interstitial  form  of  Bright's  disease,  ii,  652 
Intertrigo,  ii,  823 
Intestinal  casts,  ii,  385 

—  contraction,  ii,  414 

—  impaction,  ii,  412 

—  obstruction,  ii,  409-445 

—  strangulation,  ii,  425 
Intra-venous  injection  in  cholera,  i,  290 

 in  diabetes,  i,  463  ' 

Intussusception,  ii,  416 
Invagination,  ii,  416 

Irregular  pulse,  ii,  174 
Irritable  heart,  ii,  172 

J. 

Jacksonian  epilepsy,  i,  775 
Jaundice,  ii,  504-517 

—  as  a  symptom,  ii,  509 

—  epidemic,  ii,  511 

—  recurrent,  ii,  512 

K. 

Kaposi's  disease,  ii,  1008 

Keloid,  ii,  997 

Keratoid  cancer,  i,  93 

Keratosis  (leucokeratosis)  buccalis,  ii,  955 

—  pilaris,  ii,  858 
Knee-jerk,  i,  608 

—  in  diabetes,  i,  445 

—  in  insular  sclerosis,  i,  710 

—  in  tabes,  i,  G95 
Kyestine,  ii,  592 

L. 

Labio-glosso-laryngeal  paralysis,  i,  677 
Landry's  paralysis,  i,  637 
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Lardaccous  degeneration,  ii,  614 

—  form  of  Bright's  disease,  ii,  628 
Laryngeal  affections,  ii,  106-141 

—  catarrh,  ii,  118 

—  leprosy,  ii,  128 

—  lupus,  ii,  128 

—  malformations,  ii,  140 

—  paralysis,  ii,  108-113 

—  perichondritis,  ii,  134 

—  spasm,  ii,  115 

—  syphilis,  ii,  129 

—  tuberculosis,  ii,  124 

—  tumours,  ii,  136 
Laryngismus  stridulus,  ii,  115 
Laryngitis,  acute  phlegmonous,  ii,  131 

—  in  diphtheria,  i,  325 

—  in  enteric  fever,  i,  136 

—  membranous,  i,  316,  318 ;  ii,  121 
Laryngoscope,  ii,  106 
Lead-colic,  ii,  369 

Lead-palsy,  i,  597 

Legal  aspects  of  insanity,  i,  lOOO-lOlO 
Leprosy,  ii,  991 
Leuclitemia,  ii,  758 
Leucin  in  urine,  ii,  545 
Leucocytes,  i,  50 
Leucodermia,  ii,  1011 
Leucoplakia  buccalis,  ii,  955 
Leucotrichia  annularis,  ii,  946 
Lichen,  ii,  857 

—  circumscriptus,  ii,  857,  916 

—  pilaris,  ii,  858 

—  planus,  ii,  861 

—  ruber,  ii,  861 

—  scrofulosorum,  ii,  859 

—  tropicus,  ii,  857 
Lingual  paralysis,  i,  588 
Lipaemia,  i,  449 
Lipoma,  i,  81 
Lipothymia,  ii,  179,  note 
Lithsemia,  ii,  503 
Lithates,  see  Urates 
Localisation  in  the  brain,  i,  775-785 

—  in  the  cord,  i,  602 
Locomotor  ataxia,  i,  690 
Lues,  i,  335 
Lumbago,  i,  509 

—  renal,  ii,  678 
Lupus,  ii,  975 

—  disseminatus,  ii,  989 

—  erythematosus,  ii,  987 
Lymphadenoma,  i,  83 ;  ii,  741,  768 
Lymphangioma,  ii,  1006 
Lymph-glands,  abscess,  etc.,  ii,  741 
Lymphoma,  i,  83 
Lympho-sarcoina,  i,  83 
Lymph-scrotum,  ii,  715 

Lysis,  i,  35,  119 

M. 

Malacosteon,  i,  543 
Malaria,  i,  384,  392 
Malformation  of  kidney,  ii,  719 
Malignancy,  i,  74-79 
Malignant  pustule,  i,  418 
Malleation,  i,  859 
Mallein,  i,  425 


Malta  fever,  i,  302 
Mania,  i,  983 

—  acute  delirious,  i,  983 

—  paroxysmal,  i,  936 
Measles,  i,  160-168 
Mc'liastinal  growths,  ii,  152 

—  induration,  ii,  151 

—  suppuration,  ii,  149 
Medicinal  rashes,  ii,  904 
Mediterranean  fever,  i,  302 
Melancholia,  i,  987,  988 
Melanodermia,  ii,  1013 

—  arsenical,  ii,  1014 
Melasma  suprarenale,  ii,  723,  725 
Meniere's  disease,  i,  932 

Meningeal  haemorrhage,  i,  157,  835,  896 

—  tumour,  i,  615 
Meningitis,  basal,  i,  812 

—  cerebral,  i,  197 

—  epidemic,  i,  813 

—  spinal,  i,  657 
Mentagra,  ii,  919 
Mental  disorders,  i,  979 
Meralgia  paraesthetica,  i,  560 
Mercurial  tremors,  i,  952 
Metallic  tinkling,  i,  1112 
Miasm,  i,  16 

Microbe,  microphyte,  or  micro-organism,  i,  20 
Micrococcus,  i,  19 
Microphytes  of  anthrax,  i,  418 

—  of  cholera,  i,  282 

—  of  diphtheria,  i,  320 

—  of  enterica,  i,  138 

—  of  erysipelas,  i,  307 

—  of  glanders,  i,  425 

—  of  gonorrbcea,  i,  517 

—  of  influenza,  i,  229 

—  of  leprosy,  ii,  993 

—  of  Malta  or  Mediterranean  fever,  i,  303 

—  of  relapsing  fever,  i,  257 

—  of  tetanus,  i,  374 

—  of  tubercle,  i,  367 

—  of  yellow  fever,  i,  296 

—  specific,  i,  19 
Migraine,  i,  898 
Miliary  fever,  i,  158,  269 

—  tubercles,  i,  363,  366 

—  tuberculosis,  ii,  89 
Milium,  ii,  914 
Miners'  nystagmus,  i,  866 
Mitral  incompetence,  ii,  259 

—  stenosis,  ii,  254 
Mollities  ossium,  i,  543 
MoUuscum,  ii,  1001 
Moral  insanity,  i,  997 
Morbilli,  i,  160 
Morijhia  habit,  i,  934 
Morphcea,  ii,  962 
Morton's  neuralgia,  i,  560 
Mosquitoes  and  ague,  i,  398 
Moulds,  i,  19 

Moveable  kidney,  ii,  720 
Mumps,  i,  211-213 
Muscular  hypertrophy,  i,  689 
Myalgia,  i,  509 
Myasthenia  gravis,  i,  683 
Mycosis  fungoides,  ii,  1006-7 
Myelitis,  acute,  i,  621 


OF  SUBJECTS 


Paracentesis  thoracis,  i,  1103 
Parakeratosis  variegata,  ii,  864 
Paralysis  agitans,  i,  874 

—  cerebral,  of  children,  i,  896 

—  multiple  perii)hera],  i,  591-599 

—  peripheral,  i,  567-591 
Paralytic  insanity,  i,  999 
Paramyotonus  multiplex,  i,  895 
Parangi,  ii,  995 
Paraplegia,  i,  600-656,  959 

—  dolorosa,  i,  617 

—  spastica,  i,  651 
Paroxysmal  mania,  i,  936 

—  vertigo,  i,  931 
Pea-soup  stools,  i,  117 
Pectoriloquy,  i,  1037 
Pediculi,  ii,  854 
Pelvic  symptoms,  i,  612 
Pemphigus,  ii,  881 

—  acutus,  ii,  885 

—  foliaceus,  ii,  885 

—  vegetans,  ii,  886 
Pentastoma,  ii,  475 
Percussion,  i,  1022 
Perforating  ulcer,  i,  696 

 of  bowels,  i,  123 

 of  stomach,  ii,  343,  352 

Pericardial  adhesions,  ii,  225 

—  effusion,  ii,  227-8 
Pericarditis,  ii,  218-230 

—  in  rheumatism,  i,  489 
Pericolitis  sinistra,  ii,  385 
Perihepatitis,  ii,  497,  541 
Peripheral  neuritis,  i,  591 
Peritonitis,  cancerous,  ii,  492 

—  chronic,  ii,  487 

—  circumscribed  purulent,  ii,  483-4 

—  septic,  ii,  478 

—  tuberculous,  ii,  489 
Perlsucht,  i,  369 
Pernio,  ii,  952 
Pertussis,  i,  214 
Pestis,  i,  261 

Petit  mal,  i,  916 
Pettenkofer's  test,  ii,  507 
Phagocytes,  i,  24,  51 
Phai-yngitis,  granular,  ii,  303 

—  hypertrophic,  ii,  305 
Phlorizin-diabetes,  i,  455 
Phosphates  in  urine,  ii,  585 
Phosphorus-poisoning,  ii,  548 
Phtiiiriasis,  ii,  854 
Phthisis,  ii,  37-89 

—  ab  ha9moptoe,  ii,  49 

—  and  insanity,  i,  999 

— ■  fibrous  or  fibroid,  ii,  43 

—  in  diabetes,  i,  446 

—  recovei-y  fi-om,  ii,  59-62 
Pigeon-cliest,  i,  532 
Pituitarium  in  acromegaly,  i,  528 

—  tumour  of,  i,  783 
Pityriasis  capitis,  ii,  915 

—  rosea,  ii,  876 

—  rubra,  ii,  871 
Plague,  i,  261 

Plastic  bronchitis,  i,  1078 
Pleomorphism,  i,  20 
Plethora,  ii,  74.8 
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Pleurisy,  i,  1081 
Pleuritic  effusion,  i,  1085 

—  rub,  i,  1084 
Pleurodynia,  i,  101.6,  1091 
Plumbic  gout,  i,  4.75 
' —  paralysis,  i,  597,  951 
Plumbisui,  i,  924  J  ii,  24,  369,  654,  757 

—  and  insanity,  i,  998 
Pneumococcus,  ii,  14 
Paeumoconii)sis,  ii,  70 
Pneumonia,  ii,  1-21 

—  chronic,  ii,  22 
 interstitial,  ii,  27 

—  epidemic,  ii,  13 
■ —  in  diabetes,  i,  447 

—  secondary,  ii,  21 
■ —  septic,  ii,  26 
Pneumonic  casts,  ii,  4 
Pneumothorax,  i,  1107 
Podagra,  i,  465 
Polyorromentitis,  i,  1084 
Polyuria,  ii,  569 
Porokeratosis,  ii,  961 
Fott's  disease,  i,  612 
Priapism  in  paraplegia,  i,  611 
Prickly  heat,  ii,  857 
Proglottis,  ii,  451 
Prognosis,  i,  8 

Progressive  muscular  atrophy,  i,  668 

■  of  children,  i,  684 

Prurigo,  ii,  .866 

—  aestivalis,  ii,  865 

—  hyeraalis,  ii,  865 

—  pedicularis,  ii,  854 

—  senilis,  ii,  854 

Pseudo- hypertrophic  paralysis,  i,  685 
Psilosis,  ii,  382 
Psoriasis,  ii,  868-875 
Psorospermia,  ii,  475-6 
Ptomaines,  i,  16 
Ptyalism,  ii,  299 
Puerperal  insanity,  i,  994 
Pulmonary  artery,  embolism  of,  ii,  161 

—  auscultation,  i,  1031 

—  cancer,  ii,  159 

—  catarrh,  ii,  23 

—  collapse,  i,  1055 

—  (dextrosiormoid)  incompetence,  ii,  265 
 stenosis,  ii,  264 

—  gangrene,  ii,  33 

—  syphilis,  ii,  30 

— ■  tuberculosis  (acute  miliary),  ii,  89 
 chronic,  ii,  37 

—  vomicie,  ii,  41 
Pulse,  allorhythmic,  ii,  175 

—  disorders.of,  ii,  166  seqg. 

—  intermittent,  ii,  173 

—  irregular,  ii,  174 

—  tension  of,  ii,  178 
Pulsus  paradoxus,  ii,  179 
Pupils  in  fever,  i,  119,  236 
Purpura,  i,  164,  175,  191,  197 ;  ii,  798 
Pysemia,  i,  63-72 
Pylephlebitis  adhsesiva,  ii,  498 

—  septica,  ii,  522 
Pyrexia,  i,  31,  37 
Pyrosis,  ii,  333 
Pyuria  and  pyelitis,  ii,  695 
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Q. 

Quinsy,  ii,  301 

R. 

Rabies,  i,  404-414 
Radesyge,  ii,  995 
Rales  or  rattles,  i,  1035,  1051 
Ray  fungus,  i,  431 
Haynaud' s  disease,  ii,  600 
Reaction  of  degeneration,  i,  570 
Reflex  paralysis,  i,  641 

—  spasms,  i,  858 

—  symptoms  in  paraplegia,  i,  606-612 
Relapses  in  enterica,  i,  127 

—  in  rheumatism,  i,  491 
Relapsing  fever,  i,  252-260 
Renal  atrophy,  unilateral,  ii,  687 

—  dropsy,  ii,  617 
Resonance,  i,  1025 

Retinitis  in  Briglit's  disease,  ii,  623 
Rhachialgia,  i,  644 
Rhachitis,  i,  530 
Rheumatic  fever,  i,  483 

—  gout,  see  Osteo-arthritis,  i,  518 

—  nodules,  i,  489 
Rheumatism,  i,  483 

—  chronic,  i,  508,  518 

—  gonorrhceal,  i,  511 

—  in  children,  i,  493 

—  muscular,  i,  509 
Rheumatoid  arthritis,  i,  518 
Rhinoscleroma,  ii,  989 
Rhonchus,  i,  1035,  1050 
Rice-water  stools,  i,  272 
Rickets,  i,  530 
Riugworm,  ii,  928-939 

—  of  body,  ii,  937 

—  of  nails,  ii,  938 

—  of  scalp,  ii,  929 
Risus  sardonicus,  i,  375 
Rodent  ulcer,  ii,  1009,  1010 
Rotheln,  i,  182 

Rubella,  i,  182 
Rubeola,  i,  160,  182 


S. 

Sabre-shaped  tibia,  i,  534 
Salaam-palsy,  i,  859 
Salivation,  ii,  299 
Saltatoi  ial  spasms,  i,  858 
Saprajmia,  i,  62 
SarcinsB  in  urine,  ii,  592 
Sarcoma,  i,  84-87 

—  multiple,  i,  88-90 
Saturnine  gout,  i,  475 
Scabies,  ii,  847 
Scarlatina,  i,  169-181 
Sciatica,  i,  563 
Scirrhus,  i,  92 
Sclerema,  ii,  963 
Sclerodermia,  ii,  961 
Sclerosis,  disseminated,  i,  708 

—  insular,  i,  708 

—  of  brain,  i,  848 

—  of  cord,  i,  649 
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Sclerosis  of  latcnil  columns,  i,  653 

—  of  posterior  columns,  i,  698 
Sclerostomuin  cliiodenale,  ii,  466 
Sclerotitis  in  gonorrhoea,  i,  515 
Scorbutus,  ii,  788 
Scrive7ier's  palsy,  i,  861 
Scrofula,  ii,  980,  981 

Scurvy,  ii,  788 

—  and  rickets,  i,  536 
Seborrhoea  capitis,  ii,  915 

—  corporis,  ii,  916 

—  oleosa,  ii,  915 

—  sicca,  ii,  915 
Senile  phthisis,  ii,  62 
Septicajmia,  i,  62 

Serratus  magnus,  paralysis  of,  i,  567 
Shingles,  ii,  1016 
Sibbens,  ii,  995 
Sibilus,  i,  1035,  1050 

Sigmoid  (aortic)  valvular  affections,  ii,  249 

Signs  and  symptoms,  i,  6 

Singultus,  ii,  337 

Skin,  diseases  of,  ii,  817-1029 

Skodaic  resonance,  i,  1026 

Smallpox,  i,  187 

Soil-water,  i,  286 

Somnambulism,  i,  972 

Souffle  voile,  ii,  53 

Spasmodic  neuroses,  i,  853-872 

Spastic  paraplegia,  i,  G51,  896 

Sphygmograph,  ii,  167 

Sphygmometer,  ii,  169 

Spinal  meningitis,  i,  657 

Spirillum,  i,  19 

Spirochfeta,  i,  19 

Spirometer,  i,  1041 

Spleen  in  ague,  i,  392 

—  in  anthrax,  i,  419,  421 

—  in  enterica,  i,  116,  136 

—  in  leukaemia,  ii,  760 

—  in  rickets,  i,  535 
Splenic  abscess,  ii,  738 

—  diseases,  ii,  738-9 

—  enlargement,  signs  of,  ii,  740 
Spondylitis  deformans,  i,  515 
Sprue,  ii,  382 

Sputa,  i,  1045 

Squamous  cancer,  i,  93 

Staphylococci,  i,  19 

Statistics  of  cerebral  embolism,  i,  719 

—  of  cerebral  tumours,  i,  768 

—  of  chorea,  i,  888-9,  892 

—  of  diseases  of  the  cord,  i,  715 

—  of  idiopathic  anaemia,  ii,  778 

—  of  pityriasis  rubra,  Ii,  879 

—  of  pleurisy,  right  or  left  side,  i,  1092 

—  of  pneumonia,  ii,  3-6,  12,  17 

—  of  psoriasis,  ii,  872 

—  of  rheumatism,  i,  488,  491,  500 

—  of  xanthelasma,  ii,  966 
Status  lymphaticus,  ii,  721 
Steatoma,  ii,  917 
Stenosis,  pyloric,  ii,  355 

—  rectal,  ii,  416 

—  traclieal,  ii,  142 

—  valvular,  ii,  237 
Stethoscope,  i,  1029 
Stomatitis,  ii,  297 


Strabismus,  i,  583 

Streptococci,  i,  19 

Stria>  atrophica},  ii,  964 

Stricture  of  intestine,  ii,  415 

Strobila,  ii,  450 

Strophulus,  ii,  859 

Stupor,  active  and  passive,  i,  990 

Subdiaphragmatic  (subphrenic)  abscess, 
483  ^  J  > 

Succussion-splash,  i,  1112 
Suction-sound,  ii,  53 
Sudamina,  ii,  927 
Sunstroke,  i,  938 
Suppression  of  urine,  ii,  684 
Sweating  sickness,  i,  268 
Sycosis,  ii,  919 

—  frambcesiformis  capillitii,  ii,  921 

—  parasitic,  ii,  921 
Symptoms  and  signs,  i,  5 
Syncope,  ii,  179 
Synocha,  i,  158 
Syphilides  of  the  skin,  ii,  969 
Syphilis,  i,  335-360 
Syphilitic  arteritis,  ii,  283 

—  cirrhosis  of  lung,  ii,  30 

—  disease  of  liver,  ii,  542 
 of  myocardium,  ii,  211 

—  insanity,  i,  998 

—  laryngitis,  ii,  129 

—  meningitis,  i,  814 

—  paraplegia,  i,  624 

—  stricture  of  rectum,  ii,  416 
Syringomyelia,  i,  631 

I 
T. 

Tabes  dorsalis,  i,  690 
Tachycardia,  ii,  171 
Tsenia  echinococcus,  ii,  457 

—  mediocanellata,  ii,  452 

—  solium,  ii,  450 
Tapeworms,  ii,  447,  455 
Temperament,  i,  9,  10,  505 
Temperature,  i,  37 

—  subnormal,  i,  42 
Tender  points,  i,  555 
Tetanilla  (tetany),  i,  866 
Tetanus,  i,  373 
Therapeutics,  i,  10 
Thermometry,  i,  33 
Thermotaxy,  i,  32 
Thomsen's  disease,  i,  872 
Thrombosis  of  cei-ebral  arteries,  i,  719 

—  —  sinuses,  i,  833 

—  of  veins,  i,  126 
Thrush,  ii,  298 

Thyroid  compressing  trachea,  ii,  143 

—  diseases  of,  ii,  742 
Tic  convulsif,  i,  853 

—  douloureux,  i,  556 

—  mental,  i,  860 
Tinea  capitis,  ii,  929 

—  corporis,  ii,  937 

—  marginata,  ii,  937 

—  versicolor,  ii,  940 
Tonsillitis,  acute,  ii,  310 

—  follicular,  ii,  300 

—  hypertrophic,  ii,  302 


TNDEX 

Tousils,  growths  of,  ii,  307 
Tophi,  i,  468 

Tracheal  obstructiou,  ii,  145 

—  stenosis,  ii,  142-145 

—  ulceration,  ii,  144 
Trance,  i,  792 
Trauhe's  plugs,  i,  1072 
Trematoda,  ii,  475 
Tremors,  i,  709,  874,  952,  954 
Trichina  spiralis  aud  trichiniasis,  ii,  468 
Trichocephalus  dispar,  ii,  465 
Trichoclasia,  ii,  946 

Tricuspid  iucompeteuce,  ii,  265 

—  stenosis,  ii,  265 
Tubal  nephritis,  ii,  636 
Tubercle  of  adrenals,  ii,  725 

—  of  brain,  i,  764,  797 

—  of  intestines,  ii,  381 

—  of  kidney,  ii,  704 

—  of  larynx,  ii,  124 

—  of  liver,  ii,  560 

—  of  lungs,  ii,  37 

—  of  skin,  ii,  975,  986 
Tuberculosis,  i,  362 
Tubular  breathing,  i,  1032 
Tumours,  i,  73 

Tylosis,  ii,  953 

Tympauic  dulness  and  resonance,  i,  1026 
Tympanites,  i,  118 
Typhlitis,  ii,  403-408 
Typhoid  fever,  i,  111-157 
Typhus,  i,  232-250 

—  abdominalis,  i.  111 
Tyrosin  in  urine,  ii,  545 


TJ. 

Ulnar  paralysis,  i,  569 

Uraemia,  ii,  630-636 

Uric  acid  as  calculus,  ii,  673 

 as  deposit,  ii,  579 

 in  gout,  i,  468 

 supposed  diatiiesis,  ii,  503 

Urobilin,  ii,  575 
Uro-erythrin,  ii,  577 
Uro-stealith,  ii,  674 
Urticaria,  ii,  900 
—  pigmentosa,  ii,  902 


v.- 

Vaccination,  i,  201,  204 
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I  Vaccinia,  i,  201,  203 
Valvular  disease,  ii,  237 

 effects  of,  ii,  238-240 

'  Varicella,  i,  205-210 
!  —  prurigo,  i,  209 
j  Variola,  i,  187-201 
Veins,  arborescent  girdle  of,  i,  1057 
Venesection,  ii,  19,  20 
Verrucaj,  ii,  956 

Vertebral  disease,  i,  612,  614,  615 
Vertigo,  i,  770,  931,  932,  934 
Vibrio,  i,  19,  282- 
Vitiligo,  ii,  1012 

Vitiligoidea,  see  Xanthoma,  ii,  966 
Vocal  fremitus,  i,  1039,  1040 
Volvulus,  ii,  427 
Vomitus,  ii,  334 


W. 

Warts,  ii,  956 

Weak-minded  patients,  i,  992 
Weil's  disease,  ii,  511 
Whooping-cough,  i,  214 
Woillez,  maladie  de,  ii,  22 
Worms,  ii,  446 
Writer's  cramp,  i,  861 
Wryneck,  i,  854 


X. 

Xanthelasma,  ii,  966 
Xanthin  as  a  calculus,  ii,  674 

—  as  a  urinary  deposit,  ii,  585 
Xanthoma,  ii,  966,  note 

—  diabeticorum,  ii,  968 
Xerodermia,  ii,  917,  959 

—  maligna,  ii,  1008 

—  pigmentosa,  ii,  1008,  note 


Y. 

Yaws,  ii,  995 

Yellow  atrophy  of  liver,  ii,  542 
—  fever,  i,  291-:i98 


Z. 

Zinc,  toxic  effects  of,  i,  953 
Zona,  ii,  1016 
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